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CHAPTER I 

GENERAL NATURE AND PURPOSE OF THE STUDY 

Background of the Problem 

The National Center for Education Statistics (NCES, 1993) has predicted a 

rapid growth for occupations requiring some type of math or science background by 

the year 2(X)5 (e.g., computer analysts, technologists, engineers, scientists). The 

National Assessment of Educational Progress (NAEP, 1990) has reported that 

Hispanic eleventh-grade students have beginning skills in math and understand its 

basic principles. However, they lack understanding of decimals, fractions, geometry, 

and algebra, and, in effect, are not able to pursue advanced courses of mathematics. 

Only 1% of Hispanic students were found to have sophisticated levels of mathematics 

training such as linear equations or inequalities (Johnson, 1990); therefore, few 

minorities participate in mathematics related fields because of this inadequate or 

insufficient training (Mathews, 1984; Valverde, 1984). In addition, minority students 

arrive at junior and senior high schools less academically prepared (Oakes, 1983; 

Reyes & Jason, 1993) and experience less success in mathematics classes than 

students from Anglo backgrounds (Pajares & Miller, 1994). 

The increase of minorities in the United States has become a concern to all 

educative conmiunities because these students have historically been noted to drop out 

of the secondary educational systems. The high dropout rate of Flispanic students 

virtually eliminates the added participation and presence of students of color in 

mathematics classes and math tracts in the secondary schools (Christine, 1990). In 

the educative communities at large, there have been attempts to alter the lack of 

minorities in mathematics tracts; however, lower numbers of Hispanic participants still 
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prevail. Among the efforts to improve the academic stance of minority students has 

been an attempt to increase their overall self-esteem (Wylie, Miller, Cowles, & Wilson, 

1979). However, according to research, it is important for educators to pay special 

attention to specific aspects of self-esteem because "one might expect much closer 

correlations between specific aspects of self-conception and respectively relevant 

specific input, output, and correlated variables than between overall self-regard and 

these same specific variables" (Wylie et al., 1979, p. 698). 

The theory of specific self-concept was the impetus for this study. Self-

concept frameworks have been used historically to help increase student academic 

successes in the educative societies (Major, Sciarcchitano, & Crocker, 1993). It is of 

value to try to determine how a psychological perspective on improving math 

successes in Hispanic students might be formalized. In this respect, self-concept 

theory may be useful for determining how to maximize the involvement of Hispanic 

students in both elementary and secondary mathematics curricula (Ellis, 1993; Haigh 

& Rehfeld, 1995; Kasten & Howe, 1988; Wallace, 1986). Fishbein and Ajzen's 

(1975) theory on attitude formation provided a framework for this study for 

examining the development and attributes of mathematics self-concepts in Hispanic 

students. 

Purpose of the Study 

The purpose of this research study was to identify attributes that indicate math-

specific self-esteem (MSSE) in Hispanic high school students and explore ways in 

which these students exhibit MSSE. 

The primary purpose of the study was to identify attributes (e.g., 

characteristics, quality, value, or goals associated with math) that are indicative of the 



MSSE in Hispanic high school students. The levels of attitudes towards mathematics 

were determined by the use of a questionnaire. Determination of the levels of 

students' math self-esteem allowed for differentiation of attributes related to high, 

medium, or low self-esteem. Fishbein and Azjen's (1975) theory of attitude formation 

was used to determine attributes that helped to determine math-specific attitudes. 

The secondary purpose of this research study was to identify ways/behaviors 

(e.g., take more math classes, belong to math clubs, mathematics oriented career) in 

which Hispanic students exhibit their attributes of MSSE. These were determined by 

both semi-structured and open-ended interviewing of students on their mathematics 

experiences throughout their educative careers, in and out of the classroom. 

Interviews were analyzed using an Expectancy Value Model (EVT) that 

describes the relationship and the effect of attributes and beliefs on the formation of 

mathematics attitudes of Hispanic students. According to Fishbein and Ajzen (1975), 

attributes once evaluated contribute to the strength beliefs and to the power of 

attitudes. A person's attitude toward mathematics is a function of his/her salient 

beliefs that the object has certain attributes and his/her evaluations of these attributes. 

EVT describes the process that occurs when people learn to expect that a given 

response will lead to a given event. People leam to perform because they expect that 

performance will lead to a positive valenced event. People choose altematives on how 

and what to do or for the highest subjective expected utility, that is "the altemative 

which is likely to lead to the most favorable outcomes" (Fishbein & Ajzen, 1975, p. 

30). 

According to Fishbein and Ajzen (1975), a belief is held because there is a 

belief that an object or the attributes will lead to certain consequences. According to 

Rosenberg (1953), an object has many potentialities for attaining or blocking the 



realization of valued states (cf Fishbein & Ajzen, 1975, p. 33). According to 

Rosenberg the more the object, in this case mathematics, is instrumental to obtaining 

positively valued goals (or consequences) and to blocking (or preventing) negatively 

valued goals, the more favorable the person's attitude toward the object will be (in this 

study, mathematics). 

Research Ouestions 

Initially, four research questions guided this mixed method study: 

1. What are indicators of mathematics specific self-esteem (MSSE) in high 

school Hispanic students? 

2. What beliefs affect MSSE? 

3. In what ways do Hispanic high school students exhibit MSSE? 

4. Is there a relationship between high MSSE and math-related career 

aspiration? 

Theoretical Perspective 

Fishbein and Ajzen's theory (1975) on attitude formation provided the 

theoretical framework for the design of this study. Fishbein and Ajzen, in describing 

their theory, stated that an individual's specific behavior is a better indicator of a 

specific attitude; however, the attitude has to be related to that behavior. An attitude is 

typically a latent or underiying variable that will guide a behavior. Attitude is 

evaluative or affective in nature, the affect being the essential part of attitude. An affect 

is a person's feelings toward and evaluation of some object, person, issue, or event 

(Fishbein, 1%3, 1965, l%7a, 1967b). Following Fishbein and Ajzen's reasoning, 

specific self-esteem (attitude), for example MSSE, would influence math-related 



beliefs that may influence Hispanic students' choices of mathematics-related 

behaviors. 

This study explored Fishbein and Ajzen's (1975) theory of formation of 

specific attitudes in relation to MSSE in Hispanic high school students. It identified 

attributes that indicate MSSE in Hispanic high school students and ways in which 

these students exhibit MSSE. During data analysis, specificity of this theory guided 

the identification of indicators of MSSE that influenced math-related beliefs and thus 

behaviors in respect to mathematics. Expectancy Value Model (EVT) was used to 

analyze how these indicators were positively or negatively valued in forming attitudes 

that influence mathematics self esteem. EVT postulates that the evaluation of the 

attribute contributes to an individual's attitude. EVT provides the description of how a 

variation of beliefs and their evaluations of the associated attributes combine to arrive 

at a mathematics attitude. 

Basic Assumptions Underlying the Study 

There were four basic assumptions underlying this study: 

1. Math anxiety and mathophobia have influenced many minority students to 

avoid mathematics (National Council of Teachers of Mathematics, 1989). These 

anxieties and phobias further influence their MSSE. 

2. Self-concepts are the bases of all actions and behaviors (Wylie et al., 

1979); MSSE becomes the basis of actions and behaviors targeted at mathematics. 

Activities/behaviors are organized and actively constructed on a self-conscious level 

according to which altemative will most likely lead to the most favorable outcome 

(Fishbein & Ajzen, 1975). 

3. Students responded to the questionnaire and interview prompts candidly. 



4. Students responded to interview prompts in sufficient detail, allowing for 

analysis and the drawing of conclusions across interviews. 

Definition of Terms 

The following are definitions that were used for this research study: 

1. Affective response (E4A): A student's evaluations and feelings toward 

mathematics. 

2. Attribute: " . . . any aspect of an object or behavior~any characteristics, 

quality, object, concept, value, or goal associated with the object or behavior" 

(Fishbein & Ajzen, 1975, p. 223). 

3. Attitude: A latent or underlying variable that will guide a behavior. A 

person's attitude is determined by the total effect that is linked to his/her beliefs, 

intentions, and behaviors (Ajzen & Fishbein, 1972; 1980). 

4. Belief: " . . . a person's subjective probability judgments concerning some 

discriminable aspect of his/her world . . . the person's understanding of 

himself/herself and his/her environment. Specifically . . . the subjective probability of 

a relation between the object of the belief and some other object, value, concept, or 

attribute" (Fishbein & Ajzen, 1975, p. 131). 

5. Cognitive (cognition) response (E4): Beliefs concerning the characteristics 

of an object. Cognition responses reflect perceptions of and information about 

mathematics. 

6. Conative responses (E5): Behaviors, intentions, commitments, and actions 

with respect to mathematics. 

7. Descriptive beliefs: Beliefs that are formed on the basis of direct 

observation and tend to be fairiy veridical (Fishbein & Ajzen, 1975). They are 



perceived or learned relations between objects. Personal factors (e.g., beliefs, desires) 

do not have any systematic effects on descriptive beliefs. 

8. Global self-esteem: The evaluation which the individual makes and 

customarily maintains with regard to himself/herself: it expresses an attimde of 

approval or disapproval (favorable or unfavorable) and indicates the extent to which 

the individual believes himself/herself to be capable, significant, successful, and 

worthy (Rosenberg & Kaplan, 1982). In short, self-esteem is a personal judgment of 

worthiness that is expressed in the attitudes the individual holds towards 

himself/herself. It is a subjective experience in which the individual conveys to others 

by verbal reports and other overt expressive behavior (Coopersmith, 1967, pp. 4-5, as 

cited in Watkins, 1978). 

9. Hispanic Student: A student of Latin-American descent; that is, a student 

whose ancestors were bom in a Latin American country such as Mexico, Cuba, Brazil, 

Columbia, El Salvador, Nicaragua, and Puerto Rico. This student is attending an 

institution of public education that consists of the ninth, tenth, eleventh, and twelfth 

graders (freshmen, sophomore, junior and senior years respectively) of schooling 

within a system of public education. 

10. Inferential beliefs: Beliefs formed through personal factors. Using 

different bits of information about an object, person or action, individuals do form new 

beliefs by way of an inference procedure. According to Fishbein and Ajzen (1975), 

the inference process uses probabilistic relations (or reasoning) among beliefs. That 

is, "individuals acquire relatively stable conceptions of probabilistic relationships 

among sets of beliefs" (p. 214) which form the bases for the formation of inferential 

beliefs (Fishbein & Ajzen). 
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11. Object: Any thing that can be referred to as existing in concrete or with 

no objective reality. Rosenberg (1979) states that an "object" is that to which 

individuals have reference which may also include the self. In this study the object is 

mathematics. 

12. Self: One of the objects toward which one has feelings developed by 

using his/her system of attitudes. The self is an important (and usually the most 

important) object to everyone. The selves have universal attitude dimensions (that is, 

dimensions that apply both to the specific and global structure). 

13. Specific self-concept: One component or attitude of the global self-

esteem (Hoelter, 1986). Within self-esteem theory there is a part-whole relationship 

that may be consistent or inconsistent among the parts. For example, an individual 

may dislike school; however, she/he may have a love for art classes. An individual 

may like attending school and sees it as a place to socialize but will not have a positive 

attitude about his/her academic classes. Both parts are not identical or 

interchangeable, both exist within the individual's phenomenal field as separate and 

distinguishable entities, and each can and should be studied as a separate construct 

(Marsh, 1986b; Marsh, Byrae, & Shavelson, 1988). 

Delimitations 

This study included two delimitations: 

1. This study was confined to one public secondary high school in Southwest 

Texas. The population of Southwest Texas is predominantly Hispanic. Expanding 

the study to include more than one school was not feasible because of time and 

location access constraints. 

8 



2. Participants for this study included high school students of Hispanic 

descent who are in the 9̂ '' to 1V"" grades. National reports and studies have pointed to 

concerns about Hispanic students' performance in mathematics and their participation 

in mathematics related fields. High school students have had a wide variety of 

experiences that may influence math-specific self-esteem, and they have also most 

likely begun to anticipate career choices. Ninth to eleventh grade students provide a 

relatively stable pool of participants who are accessible during the summer. 

Limitations 

This study had the following limitations: 

1. This study was limited by time constraints. In this research study, data 

collection was completed by the researcher during the span of one summer (three 

months). 

2. Students for this study were volunteers, and all interview responses and 

surveys were self-reports. 

3. It is assumed that students' responses were truthful. 

4. The study was also limited by geographic factors. The experiences of 

Hispanic high school students in one high school in Southwest Texas may not be 

transferable to Hispanic high students in other geographic areas. 

5. Student participants were Hispanic, results may not be generalized to 

students of other racial or ethnic backgrounds. 

6. Circumstances that limited the number of participants may have arisen 

during the interviewing processes because of students' summer schedules. 



Significance of the Study 

The culmination of the math self docs not find its niche in a cookbook recipe. 

The self-concept develops after years of exposure to those elements that have 

determined it. It is possible that minorities, through a barrage of obstacles, along with 

negative experiences, begin to subconsciously and consciously develop a viewpoint 

(which would in later stages become a predetermined, ingrained self-concept) that 

mathematics is a course for only a select group of students. Determining how math 

self-concepts emerge in Hispanic students can help identify positive and negative 

attributes that may have an effect on future participation in rigorous mathematics 

curricula. 

Trying to understand why minority students are not successful in mathematics 

will become an easier task if, as researchers and educators, we give reverent regard to 

students' voices. In-depth interviews with students conceming their math experiences 

may provide a better understanding of how math attitudes are formed. Consequently, 

researchers and educators may gain insights into how to improve Hispanic high 

school students' attitudes toward their math selves. 

This study may also be of value to mathematics educators in the public and 

private sector. Schools may gain insights into students' perspectives on factors that 

can have a positive impact on increasing math interests. Conversely, schools may also 

gain insights into attributes that are deemed negative in raising mathematics self-

concepts. 

Organization of Study 

Chapters provided a discussion of the general purpose and significance of the 

study. Chapter II includes a literature review of several areas of research pertinent to 
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this study: (1) historical perspectives of minorities in the United States, education, and 

mathematics; (2) a review of measures taken within the educative community to 

increase participation of minorities in mathematics; (3) self-concept theory and 

Fishbein and Ajzen's (1975) theory on attitude formation; (4) a review of the literature 

on the use of the EVT and its relationship to the formation of attitudes. 

Chapter III examines the design of the study including site selection; data 

source; data collection methods; data analysis; and reliability, validity and 

generalizability of findings. 

Chapter IV presents the findings on the attributes and behaviors of MSSE 

related to high, medium, and low self-esteem in the participating Hispanic high school 

students. 

Chapter V provides a summary of conclusions and a discussion of 

implications of the study. 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

The literature review includes a brief history of the influence of minorities on 

Hispanics in the United States, in education, and in mathematics. The theoretical and 

conceptual frameworks of self-concept, specific self-esteem and mathematics specific 

self-esteem will be presented. Finally, Fishbein and Ajzen's theory of attitude 

formation and the expectancy value model will be discussed. 

Hispanics in the United States 

According to Edmondson and Du (1997), approximately "350,000 Hispanic 

immigrants come to the United States every year" (p. 17). These Latino Americans 

and their children will increase the United States population in the year 2(X)1 by over 

32 million. Latino populations "include individuals from the Dominican Republic, 

Mexico, El Salvador, Columbia, Guatemala, Nicaragua, Argentina, Brazil, Peru" 

(p. 17), or any Latin-American country. The large number of individuals coming from 

Latin-American countries will have a significant effect on the Latino population by the 

year 2050 (Edmondson & Du, 1996). 

By the year 2050, we will see profound change in the diversity of population 

numbers. It is estimated that by 2010, Hispanics will be the largest minority group in 

the U.S., and will comprise 20% of the nations population (Trujilo, 1996). 

Hispanics and Other Minorities in Education 

The roots of underrepresentation of minority students in mathematics have 

been attributed to numerous factors thus making it a difficult task for "all students" 

to leam mathematics. Within the school environments, teachers, counselors, and 
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administrators were found to display negative attitudes toward Hispanics (Valveide, 

1984). The better facilities, such as computers and enriched library sources, were 

found mostly in the Anglo schools (Oakes, 1990). Hispanic students were most 

likely to be put in classes for retarded students, excluded from extra-curricular 

activities, and placed in nonacademic tracks (Oakes, 1995). 

Minority students placed in low-track classes were not expected to leam high-

status content. Minority students who had been tracked were found to work in 

workbooks and kits, and practicing simple language and computation rather than 

higher level critical thinking. School administrators made decisions about the 

appropriateness of various topics and skills and, in doing so, limited sharply what 

some students would leam (Oakes, 1986). 

Minority students also had less access to resources such as federal funding. 

Some districts cannot be integrated because there are not enough Anglo students; 

therefore, minority students are not able to use funds for enriched mathematics and 

science programs. Minority and poor students have had less exposure to high-quality 

teachers because districts with minority students were not able to attract the best 

teachers, including qualified minority mathematics teachers (Oakes, 1990). 

Hispanics and Other Minorities in Mathematics 

The National Assessment of Education Progress (NAEP) (1987) assessed 

school-age children in America and has surveyed approximately 1.3 million students 

since 1969. The NAEP is administered every two years in reading, writing, math, and 

science. The NAEP reported Hispanic students' math scores dropped at least 

eighteen points as a consequence of the lack of educational materials (e.g., 

newspapers, dictionaries, and encyclopedias) in these students' homes. At the highest 
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level of the NAEP in mathematics, such as problem solving, linear equations, and 

exponents, minorities' proficiency dropped to one percent. 

The National Center for Education Statistics (1993) has predicated a rapid 

growth rate faster than average through the year 2001 for most occupations requiring 

some type of background in science or mathematics. In junior high schools 30 

percent of all students expressed interests in these fields; however, by the time they 

entered twelfth grade, there appeared to have been a rapid decline in their interests. In 

1988 Hispanics were 1.8% of the work force of scientists and engineers. The low rate 

of employed Hispanics in the field of math and science has been attributed to their 

poor preparation in science and math, technical literacy, and their low enrollment rates 

in math and science classes (Christine, 1990). The United States Congress 

Committee on Science, Space, and Technology, has stated: 

Underrepresented minority students are less likely to be in the academic track 
in high school, less likely to participate in programs for the gifted and talented, 
and are more likely to be in remedial programs . . . students are denied the 
opportunity for exposure to more rigorous content and concepts which are 
usually precursors to more advanced work in high school. (ERIC Report #91-
26SPR ED 337 525 as cited in Christine, p. CRS5) 

Minority students also have less access to guidance and receive less 

encouragement from counselors and teachers. It is reported that educators have lower 

expectations, advice, and encouragement for minority students. Teachers discourage 

future course taking in higher mathematics, and they provide low quality math and 

science experiences in classrooms. Due to the lack of guidance and encouragement 

from counselors and teachers, minorities lack the awareness and preparation for math 

and science careers (Fouad, 1995). 

The lack of minorities in mathematics is a real problem in education. 

Educators and communities in the United States have become concerned about the 
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inadequate representation of minorities in mathematics. Underrepresentation of 

minorities in mathematics has had a long history according to the United States Civil 

Rights Commission (Valverde, 1984). In addition, according to Secada, "Students 

from diverse backgrounds are not well served in the mathematics that they are 

[underiine added] taught" (cited in Trentacosta & Kenney, 1997, p. 2). "Education 

for all" has become an important objective within all educative societies. The "all," 

in many cases, has traditionally excluded several micro-societies, for example, the 

micro-society of minorities (National Council of Mathematics, 1994; Oakes, 1990, 

1986). 

Hispanics have a persistent rate of representation in the sciences of 29% as 

compared to the national total of 70% (Christine, 1990, p. CRS-4). Advanced 

industry and global market places will be closed to minorities as a consequence of 

their underrepresentation in math and sciences. By the year 2000, there is expected to 

be a shortage of 400,0(X) science and engineering personnel thus making it a vital 

concem that minority students be prepared for full participation in the science and 

engineering markets. 

Self-Concept 

Current research lists an assortment of "quick fixes," such as self-concept 

enhancement programs, to improve the mathematics achievement of minority students 

(Lemer, 1985; Rogers, Smith & Coleman, 1978): "Programs that have been 

developed to try to help people increase their self-esteem actually tend to promote 

such conditions as alienation rather than connectedness and bondedness" (Burr & 

Christensen, 1992, p. 464). Data that have been gathered to prove relationships 

between academic and global self, mathematics and global self, intelligence and global 
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self, and other comparisons have not and cannot be supported (Byrne, 1984; Hansford 

& Hattie, 1982; Lemer, 1986; Marsh, 1986b). Many of these programs have failed to 

recognize that in order to increase mathematics interest, the enhancement should be 

specific to mathematics. 

Content of the Self-Cnncftpt 

Self-concept has social identity elements and dispositions. Social identities 

may include race, age, intelligence, attitudes, and characteristics, all perceived as 

hanging together (Fishbein & Ajzen, 1975; Marsh, 1990; Marsh, Parker, & Smith, 

1983; Marsh & Shavelson, 1985; Rosenberg, 1979, 1981, 1982). Vital to self-concept 

development in all of its elements is that these elements serve as standards for self-

evaluation and affect how the individual eventually comes to perceive, judge, and feel 

about himself/herself: "Personal worth or value is to some extent contingent upon the 

identity elements" (Rosenberg, 1979, p. 13). 

Dispositions are self-ideas that may refer to abilities, personality traits, specific 

habits, likes or preferences, powers, or tendencies (more abstract categories). 

Dispositions are more of what we truly are, "the real me" (the self), and identity 

elements tend to be experienced as more of what we "surely are." Society serves as a 

constant reminder and verification of both our dispositions and identity elements; in 

this respect our self-concepts are continuously developing. 

Self-Development 

The "self is one of the objects toward which one has feelings using his/her 

system of attitudes. The self is an important (and usually the most important) object 

to everyone. The self has universal attitude dimensions (that is, these dimensions 

apply both to the specific and global structure): 
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1. The "self is seen as having a social identity, dispositions, and physical 

characters. 

2. The "self has a favorable or unfavorable opinion of himself/herself 

3. The "self may be constantly conscious of what she/he is saying or doing. 

4. The "self may have self-pictures that are consistent or contradictory. 

5. The "self attitude may be firm, stable. 

7. The "self knows thyself; it may be vague, blurred, true, false 

8. The "self is reflexive; the person is both the object and subject (Mead, 

1934). 

9. The "self is judgmental, may be self-confident, and may be very 

independent. 

10. Our society makes the "self aware of how different she/he is from 

others, which heightens his/her sense of individuality. 

11. The "self comes to see himself/herself as an informed other person sees 

him (Rosenberg, 1979, pp. 24-32). 

The self is presented in order to conform to a self-picture, to test the self-

hypothesis, or in order to conform to norms. Whatever the person thinks of 

himself/herself must be sustained by extemal evidence. Universal norms of tact are 

essential to protect the "self from members involved in interactions. Our universal 

actions, however, are taught to us and operate below the level of conscious awareness. 

The structure of the "self must also be viewed in terms of ego-extensions that 

include subjective experiences-me or mine, emotions of pride or shame, interjections 

(i.e., the adoption of extemal persons or objects into the self that have a sense of 

oneness with them). 
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Self-Concept Formatinn 

The reflected appraisal principle "holds that people . . . are deeply influenced 

by the attitudes of others toward the self and that in the course of time, they view 

themselves as others view them" (Rosenberg, 1979, p. 63). This principle helps to 

explain the relationship between social structure and social interaction in the formation 

of the self. 

Related to the attitudes of others toward the self are direct reflections, 

perceived selves, and the generalized other. Direct reflections are how others view us; 

perceived selves are how we think others view us; generalized other is the attitude of 

the community as a whole. Thus, we consider these attitudes of others as part of the 

"me" that forms our idea of what our "self is all about. We take the "role of 

others" (Mead, 1934): 

The individual experiences himself as such not directly, but only indirectly, 
from the particular standpoint of other individual members of the same social 
group, or from the generalized standpoint of the social group as a whole to 
which he belongs, (p. 138) 

When communication takes place, according to Mead, 

He enters his own experience as a self... as he first becomes an object to 
himself just as other individuals are objects to him or in his experience; and he 
becomes an object to himself only by taking the attitudes of other individuals 
toward himself within a social environment, (p. 138) 

The perceived "self describes the idea of the "Tooking-glass self . . . . the 

imagination of our appearance to the other person and the imagination of his/her 

judgment of that appearance" (Cooley, 1902, p. 184). It is the perception of the 

attitudes of others that is important to the formation of the self-concept (Reeder, 

Donahue, & Biblarz, 1960). 
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The attitude of others affects the self-concept by way of the "me" that is 

based on the generalized other. If the "self wants to have social interaction, she/he 

must play a part in the interaction. The generalized other is "from a behaviorist 

standpoint the result of the individual taking the attitudes of others toward 

himself/herself, and of his/her finally crystallizing . . . these . . . attitudes into a single 

attitude or standpoint which may be called that of the 'generalized other'" (Mead, 

1934, p. 90). 

The "self is influenced or formed through the idea of psychological 

centrality. Psychological centrality is "an organization of parts, pieces, and 

components . . . that. . . are hierarchically organized and interrelated in complex 

ways" which are the most meaningful to the self (Rosenberg, 1979, p. 73). 

Specific self-concept is important to this study because the literature shows 

that researchers have tended to use the wrong type of self-concept stmcture, in this 

case global self-concept, for increasing academic success for students (Bryne, 1984; 

Hansford & Hattie, 1982; Marsh, 1986b). Generally, it is and has been expected that 

most researchers attempt to use global self-concept to answer questions about why 

minorities do not succeed in education or are less likely to succeed in academic areas 

such as mathematics. Global self-concept, however, has been shown to be comprised 

of differentiated selves (Hansford & Hattie, 1982; Marsh, 1986a/b; Marsh, 1990; 

Rosenberg et al., 1995). Specific selves become important to the global selves only if 

that specific component is very important to the individual. Rosenberg (1979) 

observed. 

If a particular component is vital to one's feelings of worth, then negative 
attitudes conceming it may be personally devastating, but if the component is 
trivial or insignificant, then the individual blithely acknowledges inadequacy in 
that regard with scarcely a twinge of discomfort, (p. 74) 
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So, targeting global self-esteem may have little effect on specific self-esteem in 

an area like mathematics. 

Specific Self-Fsteem 

In a volume on the study of self-esteem, Wylie et al. (1979) concluded: 

Speculative points . . . about relationships of self-regard with other variables 
imply the possible scientific fruitfulness of looking for relationships between 
more specific aspects of self-concept on the one hand and supposed 
antecedent, consequent, and correlated variables on the other... for one thing, 
if 'over-all self-regard' is comprised of various subevaluations which are 
assigned different salience by different persons, it is clearly important to direct 
research attention to these specific aspects, their differing salience, and how 
these differences in salience are acquired, (p. 698) 

The claim that only certain self-concept substnictures pertain to certain and 

particular variables has been supported by numerous researchers (Bhagat & Chassie, 

1978; Fishbein & Ajzen, 1975; Marsh, 1990 a & b; Marsh, Parker, & Smith 1983; 

Marsh & Shavelson 1985; Rosenberg, 1979, 1981, 1982;). Furthermore, Fishbein 

and Ajzen have proposed that the self-concept can be referred to as global or specific. 

Specific self-esteem can better predict specific attitudes such as attitudes about 

mathematics (Rosenberg, Schooler, & Schoenback, 1989). 

Perspectives on the existence of specific self-concepts as opposed to global 

self-concepts in studying academic dimensions have been widespread (Hansford & 

Hattie, 1982; Johnson, Johnson, & Taylor, 1993; Marsh, 1986 a & b, 1990 a & b; 

Marsh & Parker, 1984; Osbom, 1995; Rosenberg, 1989; Rosenberg, Carmi, & 

Shoenback, 1995; Rosenberg & Kaplan, 1982; Shavelson, Hubner, & Stanton, 1976; 

Wylie et al., 1979). All these studies measured self-concepts and also found a distinct 

separation between specific and global self-esteem. Wylie et al. noted that many 

educators wrongly assume a direct correlation between global self-esteem and 

academic self-esteem. Duke and Martinez (1994) in accessing the impact of 
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ethgender on self-esteem in minority students concluded that the many inconsistencies 

of studies have to do with different theoretical frameworks in their different 

measurement in self-esteem. Results from these studies offer findings that are 

important for studying MSSE. 

Duke and Martinez (1994) found a multi-dimensional aspect within self-

esteem. This study showed a minority student's competence and successes were 

more important to ethnic identity, being a minority produces different levels of global 

and specific self-esteem. Male minority status does not affect global self-esteem, but 

it does affect a specific esteem of competence and success. For female minority 

students, racist and sexist factors attack global and specific aspects of self-esteem. 

Moran, Michael, and Dembe (1978) found a distinct multidimensionality in three self-

esteem instruments in a study of 280 Hispanics. Female Flispanics see themselves as 

academically successful but suffer from anxiety in the classroom. Hispanics showed 

increased self-confidence within social settings outside and inside the classroom. 

Marsh and Shavelson (1985) analyzed results from a student descriptive 

questionnaire to determine and to study the self-concept of students. From the 

responses of students, different self-concepts developed. Findings supported a multi-

faceted, hierarchical self-concept where global self-esteem was at the apex (Byrne, 

1986). Rosenberg et al. (1995) found specific self-esteem to be judgmental, and 

evaluative, appearing to have cognitive components (Shavelson et al., 1976). Empirical 

data from the latter studies showed specific behavioral outcomes to be correlated to 

academic self-esteem. Patterns of "correlations indicate that self-esteem is 

significantly related to a number of other variables, but only if the appropriate type of 

self-esteem (global or specific) is paired with the appropriate correlate-psychological 

well-being or performance" (Rosenberg et al., 1995, p. 147). 
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In education programs have tended to try to change the global self-esteem in order to 

increase specific academic self-esteem: 

But this logic assumes that the general is transferable to the specific, and that a 
change in the global self-attitude will produce a corresponding change in the specific 
self-attitude. This assumption is unjustified. The assessment of one's academic 
ability and the view of one's general self-worth are two separate attitudes whose 
relationship must be investigated, not assumed. (Rosenberg, 1979, p. 21) 

Trying to improve global self-esteem has met with unsatisfactory results. Evidence 

of this intervention can be seen in the overabundance of self-esteem enhancement programs 

aimed at increasing academic success. Scheirer and Kraut (1979), who evaluated eight 

published studies and eighteen unpublished doctoral dissertations that focused on improving 

self-esteem, stated: 

Not only did most of the programs fail in their action goals, but they also failed to be 
adequate explorations of various theoretical approaches to educational change . . . the 
overwhelmingly negative evidence . . . for a causal connection between self-concept 
and academic achievement should create caution among both educators and theorists 
who have heretofore assumed that enhancing a person's feelings about himself 
would lead to academic achievement, (p. 145) 

More recently, Kohn (1994) found that in 10,000 studies on self-esteem, findings do 

not support global attitudes as a prerequisite to student learning. For example, Kohn noted 

that in a study by the California Task Force in 1990, researchers from the University of 

California were commissioned to study self-esteem theory as it relates to students' academic 

achievement. In a succeeding monograph entitled. The Social Importance of Self-Esteem, the 

association between self-esteem and academic success in students was "mixed, insignificant, 

or absent" (Kohn, 1994, p. 277). 

It is important to study specific self-esteem in mathematics in order to find the 

attributes that Hispanic students assign to mathematics as these attributes may influence 

these students' mathematics self-concepts. If we want to "improve academic performance by 
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changing self-concepts, efforts should be directed toward changing academic self-concepts 

rather than global self-esteem" (Rosenberg & Kaplan, 1982, p. 340). 

Studies in Matfipmatics Self-Fsteen^ 

Self-Esteem in Minority .̂ ^̂ nĤ nfc 

Martinez and Duke (1987) found that minority students had lower levels of 

self-esteem in intellectual aspects. Affective dimensions of mathematics study take the 

form of math anxiety and mathophobia (Dodd, 1992; Tobias 1980). Math anxiety 

and mathophobia have influenced a greater number of minority students to avoid 

mathematics (National Council of Teachers of Mathematics, 1989). These anxieties 

and phobias, found ingrained in minority students, further affect their self-concepts 

for mathematics courses. However, Hispanic attitudes toward mathematics as a 

discipline were found to be positive. Within these positive attitudes, Hispanics viewed 

mathematics as very important in enabling them to find a desirable career, and obtain a 

high paying job; they viewed mathematics as knowledge that is good for everyday life. 

Yet, despite their positive views on the utility of mathematics, over one-third of 

minority students actively disliked mathematics and perceived that mathematics was 

made up of unrelated topics (Johnson, 1990). 

Hansford and Hattie (1982) in a meta-analysis of 202,823 individuals across 

128 studies examined the relationship between self-measures (e.g., self-concept, self-

esteem, self-attitude, self-regard) and measures of performance and achievement. 

Their results showed a low correlation between self-concept and achievement, and a 

negative relationship between measures of self and reading, mathematics, and 

intelligence. That is, the global self and reading, mathematics, and intelligence were 

independent of each other. 
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A study by Marsh, Byrne, and Shavelson (1988) found that the multi-facet and 

multi-dimensionality of self-concept's constmct was a valid argument. Their study 

revealed that general self-concept is unaffected by verbal, math, or school 

achievements. Only verbal achievement had a positive influence on verbal self-

concept, and only math achievement had a positive influence on math self-concept. 

Regardless of gender and school achievement on a variety of self-esteem instmments, 

math and verbal self-concepts showed insignificant relationships. Verbal achievement 

positively affected verbal self-concept, but negatively affected math self-concept (i.e., 

the higher verbal skills led to lower math self-concept). Math achievement positively 

affected math self-concept, but negatively affected verbal self-concept. Further, there 

appeared to be no relationship between mathematics and English skills. Marsh 

(1990b) found that if students have below average skills in mathematics and English, 

they could, however, still have a high self-concept in mathematics. 

Marsh (1990b) with a sample size of 14,825 students investigated the 

correlational effects of mathematics and English on specific self-esteem. He found 

that better mathematical skills correlated with higher mathematical self-concepts. 

Marsh (1986a) found global and specific self-esteem could not serve as surrogates for 

one another. Most of the relationship between the facets of the self to their global 

self-esteem was significantly low. For example, verbal and math self-concepts were 

not related, and further, did not combine with the general school self-concept. 

Achievement/ability measures are more highly correlated with academic than with 

nonacademic self-concept, and achievement in particular content areas is most highly 

correlated with self-concepts in the corresponding content areas, e.g., math 

achievement affected math self-concept (Marsh, 1986b). Further, Stevenson and 

Newman (1986) found perceptions of difficulty and self-concepts of ability to differ 
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in academic areas such as reading and mathematics. That is, domain specificity of 

academic activities is very important in research; math and reading are specific 

domains and should not be looked at together for self-concept. 

Lastly, a study was done by the researcher to find attributes of self-esteem in a 

group of Anglo and Hispanic students (Reyna, 1995). Findings showed that specific 

mathematics attitudes were formed through specific facets that dealt with mathematics. 

The results revealed the following attributes as contributing to mathematics self-

esteem for all students: mathematics experiences such as those with math teachers, 

advanced math classes, math attitudes such as those associated with finding value in 

math, and career aspirations. 

Self-concept research in these studies points to a multidimensional and 

hierarchical structure. Relationships between specific and global self-esteem may be 

viewed in the following manner: 

1. Academic achievement is uncorrected with self-concept in nonacademic 
areas, 
2. Academic achievement is correlated with self-concept in academic areas, 

and 
- Academic achievement is correlated with self-concept in the 

academic area most directly related to the specific area of academic 
achievement being considered. (Marsh, Relich, & Smith, 1983, p. 
185) 

Fishbein and Ajzen's Value Theory of Attitude Formation 

Two theories form the conceptual framework for this study. The first is 

Fishbein and Ajzen's (1975) theory of attitude formation. According to Fishbein and 

Ajzen's theory, attitudes are formed through a system of belief formation. Belief 

formation follows a distinct theoretical framework: Each belief views a connection 

between an object and an attribute; the attitude the person has toward the object is 

determined by the evaluations of the attributes. The relationship between attitudes and 
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beliefs can be understood by use of an Expectancy-Value Model (EVT), which 

postulates that an attiUide is formed by the evaluation of an attribute in the same 

proportion that the strength of a belief contributes: 

i = l 

Where A^ = attitude about an object, action, or event, 

b = beliefs about the object's attributes or about the act's 

consequences, and 

e = evaluation of the attribute or consequences. 

Attribute and consequence refer to "any aspect of an object or behavior-any 

characteristic, quality, object, concept, value or goal associated with the object or 

behavior" (Fishbein & Ajzen, 1975, pp. 224-225). 

In other words, both the value of the attribute and the strength of the belief 

have equal effects on the formation of an attitude toward some object. Thus, a 

processing of information takes place in evaluating the object, and therefore, attitude 

formation may be viewed in terms of "a processing information process" (Fishbein 

& Ajzen, 1975, p. 222). 

A person's attitude is based on a set of salient beliefs about an object (in this 

study, mathematics), but is not based on any one particular belief. A person forms 

beliefs through observations, information processing, and inference processes. The 

accumulation of beliefs into a set of beliefs ultimately determines the person's 

attitudes, intentions, and behaviors. Beliefs can be descriptive, inferential and 

informational. Descriptive beliefs are directly tied to a stimulus situation, and 

inferential beliefs are formed on the basis of these stimuli as well as on residues of the 

person's past experiences (Fishbein & Ajzen, 1975). Lastly, attitudes about 
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mathematics may be formed through informational beliefs that originate from a third 

party such as television, books or other individuals. 

Attitude is a learned disposition that is either a favorable or unfavorable 

consistent response. A person's attitude is determined by the total effect that is linked 

to his/her beliefs, intentions, and behaviors. The attitude, thus, becomes a general 

predisposition; it does not, however, guarantee a specific behavior. It leads to a set of 

intentions, each correspondent to a specific behavior. The overall effect results in a 

partem of how a person will react with respect to an object, and also his/her attitude 

toward the object. 

Studies on Attitudes 

Norwich and Jaeger (1989) researched the relationship between beliefs, 

attitudes, intentions, and high school mathematics learning using Fishbein and Ajzen's 

(1975) theory (EVT). EVT was found to have a component that is related to learning 

behavior intentions. The latter component-prior achievement-was the best predictor 

of future math achievement. The connection between attitudes in learning mathematics 

and how they related to future mathematics learning and achievement in a classroom 

was investigated. "This study assessed learning behaviors, how relevant is the 

behavior intention for repeated multiple behaviors and futtire work on how affective 

variables might be related to cognitive achievement" (Norwich & Jaeger, 

p. 314). 

Participants were from a multi-ethnic population in a disadvantaged area. 

Findings showed that learning behavior was influenced because the effect of the 

behavior would be of some value to that student (Norwich & Jaeger, 1989). However, 

the learning behavior was not influenced by perceived prescriptions (i.e., the person's 
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perception of social pressure as to whether or not to perform the behavior). Intention 

did independently predict future behavior once prior behavior was taken into account. 

The most important result was that future mathematics achievement was best predicted 

by prior achievement, and teacher-reported learning behavior had some effect on 

future math achievement (e.g., listening to what the teacher might be teaching, asking 

the teacher sensible questions). Norwich and Jaeger also pointed to the importance of 

using a theoretical framework to study the relationship between attimde and 

achievement because of a lack of research evidence regarding this relationship. There 

"is a need to use a theoretical framework of how attitudes of subjects might be related 

to cognitive achievement in that subject" (p. 315). 

Tashakkori (1992), in a study of stmctures of self-beliefs that form self-

esteem, found that these stmctures varied across ethnic and gender boundaries. A few 

of the stmctures of self-beliefs included popularity, parents, reading, math, science and 

self-efficacy. Tashakkori (1992) found that within self-esteem theory, such as that of 

Ajzen and Fishbein (1980), self-esteem is based on an elaborate set of beliefs about 

oneself. 

Attempts to change self-attitudes should concentrate on specific belief areas 
that are important to the recipient and/or weighted more heavily in determining 
the attitude. In students, positive self-beliefs about how good they are in one 
school subject such as reading or in sports might compensate for unfavorable 
beliefs in another area such as mathematics. (Ajzen & Fishbein, 1980 as cited 
in Tashakkori, 1992, p. 486-487) 

The most important finding in this sttidy was that academic self-beliefs were 

not strong predictors of overall self-esteem in any of the gender by ethnicity groups. 

Further, "possibly there are different weighting of specific self-beliefs among 

African-American and White adolescents" (Tashakkori, 1992, p. 480). 
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This study is important because using Tashakkori's (1992) and Ajzen and 

Fishbein's (1980) reasoning, math self-esteem is an attitude toward math and is based 

on an elaborate set of beliefs about math-each of these math beliefs associates (or 

dissociates) math with a desirable or undesirable attribute (characteristic). Each math 

belief has a different degree of salience or importance in any given situation or at any 

given moment. This variability of math beliefs leads to their differential weighting in 

determining the overall math attitude. Various types of math beliefs may have 

different degrees of importance in determining the overall math self-esteem. 

This study is relevant to this research because it shows that "two different 

individuals can have the same level of self-esteem, although their underiying self-

beliefs can be completely different from each other" (Rosenberg, 1982, p. 538, as 

cited in Tashakkori, 1992). Even though these participants were African-American 

and Anglo students, it is important to study specific math self-esteem in minority 

students because findings for this study showed that results for Anglo students may 

not generalize to other ethnic students' math self-esteem. 

Rosenberg, Schooler, Schoenbach, and Rosenberg (1995) used the theoretical 

framework of attitudes (Fishbein & Ajzen, 1975) to show that global self-esteem is 

more strongly related to measures of psychological well being, and specific self-

esteem is a much better predictor of school performance. Rosenberg et al. (1995) 

noted that a specific behavior is best predicted by a specific self-esteem that is in some 

way connected to that behavior. For example, more specific areas such as 

mathematics would be related to mathematics self-esteem (Rosenberg, et al., 1995). 

The power of an attitude to predict a behavior is a function of how closely that attitude 

relates to the act in question-the more specific the attitude, the greater its predictive 

power (Fishbein & Ajzen, 1975; Wylie et al., 1979). 
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Self estimates of intelligence thus appear to affect, and to be affected by school 
pertormance, therefore, change in self-esteem can in fact bring about an 
improvement in school performance but it must be the right self-esteem, 
namely, specific academic self-esteem . . . Global self-esteem has very little 
ettect on marks, whereas specific self-esteem (academic self-esteem) has a 
strong effect on school performance. Self-esteem affects school performance, 
but It must be the nght kind of self-esteem-specific self-esteem. (Rosenberg, 
etal., 1995, pp. 152-153) ^ 

Summary 

Research indicates that attittides take a distinct theoretical framework during 

their formation processes (Fishbein & Ajzen, 1975). According to Fishbein and 

Ajzen's theory on attitude formation, behaviors, beliefs, evaluative and affective 

components help to form attitudes. This theory helped the researcher focus on those 

evidences of attitude formation, which may be present in the student's interviews, 

questionnaires, and school records. 

Accordingly, attitude formation may be viewed in terms of "a processing 

formation process" (Fishbein & Ajzen, 1975, p. 222). Because an attitude will tend 

to be latent, the theory will help identify variables that guide a behavior that is related 

to math affect. Fishbein and Ajzen's theory will help focus only on those behaviors 

and salient beliefs that are related to mathematics. 

Attitudes are formed through a system of belief formation that follows a 

distinct theoretical framework. Attitudes appear to be formed through a relationship 

process of beliefs and an evaluative component (Norwich & Jaeger, 1989). In 

Fishbein and Ajzen's (1975) theoretical framework, when a person "forms beliefs 

about an object, he automatically and simultaneously acquires an attitude toward that 

object" (p. 216). From the data collected, the relationship processes that have formed 

beliefs about mathematics will be examined and evaluated using the EVT. 
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Fishbein and Ajzen's theory (1975) on attimde formation can provide a useful 

framework to examine how mathematics attitudes mature in Hispanic individuals 

within our society. Their theory will guide the search for mles or processes that 

influence the development of mathematics specific self-esteem. Lastly, using the 

theory of MSSE can be a useful tool for identifying a common core of indicators of 

how mathematics affects Hispanic students. 

The Expectancy Value Model 

Tolman (1932 as cited in Fishbein & Ajzen, 1975) gave a simplified notion of 

the expectancy value model in Fishbein & Ajzen's theory on attitude formation. 

According to Tolman, individuals have expectations that a given response will be 

followed by some event. For this study, students will take a certain action or hold 

certain beliefs according to the consequences of that action or that belief being 

perceived as either negative or positive. Favorable consequences are what generally 

motivate any given behavior. 

The relationship between attitudes and beliefs can be understood by the use of 

an EVT. EVT (Fishbein, 1%3; Fishbein & Ajzen, 1975) postulates that an attitude is 

formed by the evaluation of an attribute in the same proportion that the strength of the 

belief contributes. In other words, the value of the attribute and the strength of the 

belief have the same equal effects on the formation of an attitude towards mathematics. 

Attribute may be any "descriminable aspect of a person's worid . . . automatic, 

intuitive or peripheral mode where judgment may relay on relatively superficial cues, 

controlled, highly reasoned central processing mode where available information is 

systematically reviewed, analyzed (prior plus any judgment or decision)" (Ajzen, 1996, 

p. 300). 
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EVT deals with the relation between beliefs and attittides. "It provides a 

description of the way in which different beliefs (and the evaluations of the associated 

attnbutes) are combined or integrated to arrive at an evaluation of the object" 

(Fishbein & Ajzen, 1975, pp. 222-223). 

Belief Formation 

Formation of beliefs statements were constructed on the basis of attributes 

(Fishbein & Ajzen, 1975) that were elicited from the 23 participants for this study. 

For example attributes of mathematics may include: Exciting, grade point averages 

(GPA), and challenging; their correspondent beliefs would be: Mathematics is an 

exciting course for me, Mathematics is essential for my GPA, and Mathematics is 

challenging. In Fishbein and Ajzen's (1975) theoretical framework, when a person 

"forms beliefs about an object, now automatically and simultaneously acquires an 

attitude toward the object" (p. 217). Each belief views a connection between an object 

and an attribute; the attitude the student has of mathematics is determined by the 

evaluations of the attributes. However, a positive belief towards an attribute does not 

necessarily mean that the person will have a positive attitude toward mathematics. 

Daily, students will automatically acquire attribute evaluations toward mathematics as 

they make associations with other actualities in all their daily encounters. 

A student's attitude toward mathematics can be determined by their salient set 

of beliefs. Salient beliefs about mathematics were elicited through a semi-stmctured 

free-response format by asking questions relating to the characteristics, qualities, and 

attributes of mathematics or the consequences of taking mathematics courses. The 

most elicited set of beliefs within the group of participants became the modal salient 

beliefs, which were the most frequently elicited set of beliefs within the 23 
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participants. The relationships between the beliefs and attittides were analyzed through 

the EVT. EVT "proved a description of the way in which different beliefs (and the 

associated attributes) are combined or integrated to arrive at an evaluation of the 

object" (Fishbein & Ajzen, 1975, pp. 222-223). 

Summary 

Attitudes are formed through an information-processing model such as the 

EVT (Ajzen, & Fishbein, 1980). The EVT postulates that attitudes are formed (such 

as math attitudes) from beliefs that students may hold about mathematics. These 

beliefs are formed because students will tend to associate mathematics with certain 

attributes and the evaluations of these attributes. Attributes may be other objects, 

characteristics, events, any descriminable aspect of a person's world (Ajzen, 19%): 

"Automatics, intuitive or peripheral mode where judgement may rely on relative 

superficial cues, controlled, highly reasoned central processing mode where available 

information is systemically reviewed, analyzed (prior plus any judgement or decision) 

that requires high motivation" (Ajzen, 19%, p. 3(X)). 

EVT treats all beliefs the same, and only involves the consequences of 

mathematics. The evaluative aspect of EVT is the evaluation of the relationship of 

math to a certain attribute, that is the "goodness or badness" of the attributes of 

mathematics. Evaluative may also be seen as how or of what benefit the attribute 

appears to the student. 

Î ij'sftflrch Studies using the EVT 

Meece, Wigfield, and Eccless (1990) used the EVT to examine the relationship 

between math expectancies and value perceptions on attitude formation, math anxiety and 

affect variables. Their findings indicated that expecting success and finding an incentive 
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value in grades determined achievement behavior such as grades. MSSE was a better 

measurement of achievement related outcomes such as grades and test scores in math. Self-

concepts of ability were global, and domain or task-specific measures were better indicators 

of achievement-related outcomes such as career, goals and grades. 

Hyde, Fennema, Ryan, Frost and Hopp (1990) studied gender comparisons of 

mathematics self-esteem and expectancy in a meta-analysis. Findings showed that 

females had a lower mathematics self-concept than males, even though gender 

differences were small. Males tended to stereotype about who should study 

mathematics. Gender differences were found in mathematics performance and 

mathematics attitudes. Further, in a another meta-analysis of minorities in 

mathematics, Hyde, Fennema, and Lamon (1990) found support for ethnic differences 

in mathematics performance where white females outperformed Hispanic females. 

Hyde et al. (1990) described Eccle's argument that the critical factor was 

course selection because females were less likely to choose advanced mathematics 

courses. Eccles (1983) used EVT to help explain gender differences in achievement 

motivation. According to the model, the expectation of success and subjective value of 

the task were influenced by parents, teachers' beliefs and attitudes, the student's own 

mathematics self-concept, the expectations of success or failure in mathematics, and 

the student's affective memories (Eccles & Jacobs, 1986). 

Chapter Summary 

Research has found the stmcture of the self-concept to have a patterned 

interrelationship. Some elements of an attitudinal stmcture are central; others 

peripheral, and some solidify into larger wholes while others are detached in an 
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abstract isolation. Research indicates that self-concept may be viewed at both the 

specific and global levels (Wylie et al., 1979). 

Global self-esteem does not appear to be related to the specific facets of self-

esteem because these global aspects are far removed from the academic setting. 

Although there have been studies that show interrelationships between global and 

specific self-esteem, these directional effects have not been shown to be strong enough 

to make a significant difference on specific self-esteem such as mathematics self-

esteem. 

According to research on math specific self-esteem, self-concept theory has 

been used to increase student successes in the educative societies (Rosenberg, 1989). 

In particular, educators have focused on global self-esteem to increase specific areas 

of academic self-concepts (Wylie et al., 1979). Studies measuring self-concept, 

however, have found specific self-esteem to be a more useful tool for increasing 

successes in specific academic areas such as mathematics. 

Studies on MSSE reveal the notion of separate selves such as a mathematics 

self and an academic self Specific self-esteem such as mathematics and English self-

esteem appears to be highly related with self-concepts in the matching content areas 

(e.g., math self-concept is related to mathematics). The general self-concept could 

also remain unscathed, irrespective of mathematics achievements, thus implying no 

reciprocity between the selves (Hansford & Hattie, 1982). 

Studies have revealed specific self-esteem to be influenced by specific 

behavioral outcomes (Meece et al., 1990). Better math skills were strongly associated 

with higher mathematics self-concepts (Marsh, 1990b). In an eariier study, however, 

students with below average skills in mathematics could also maintain a high 

mathematics self-concept (Marsh, 1985b). 
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Mathematics self-esteem emerges or is influenced only by math achievement 

and not by other academic achievement (e.g., English) (Marsh et al., 1988). Marsh 

(1986b), however, found that verbal and math achievement indicators had a meaningful 

relationship. Other studies on Hispanic and Anglo sttidents have revealed that math 

self-esteem was influenced by math teacher experiences, advanced mathematics 

classroom experiences, constmctive mathematics, and career oriented mathematics 

(Hyde et al., 1990b; Reyna, 1995). Hyde et al., in addition, reported that female 

Hispanic students had lower mathematics self-concepts than males. 

Further research is needed on the question of the infrastmctures of math self-

concept development in Hispanic students. Specifically, attributes that Hispanic 

students with MSSE possess, regardless of the levels of math self-esteem, are vital to 

mathematics educators. Also needed is the critical interval of time or juncture where 

students' likes or dislikes for mathematics occurred. It would be beneficial for the 

educative communities to be made aware of any imbedded pattems of MSSE 

development that may be widespread in Hispanic students. 

This study will provide researchers with explicative information on the 

relationship between attitude and self-concept theories and how they affect math self-

esteem. The relationship between expectancy value theory and self-concept theory 

helps to explain how expectancies of attributes and beliefs of and towards 

mathematics help form students' math self-concepts. 

The development of the student's math self-concept from the perspective of a 

student has rarely been studied. In addition, studies that use attimde formation theory 

to show attribute and belief influence on the math self-concepts of minority students 

are minimal. The research literature on mathematics self-esteem would be enhanced 
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because minority smdents' subjective thoughts about their feelings for mathematics 

would be disclosed. 

Attributes of MSSE could then be incorporated into mathematics curricula. 

These attributes of MSSE could also be used to formulate a mathematics self-concept 

instrument for minority students that may help predict successes in mathematics. In a 

review of twenty-four studies that influenced learning and participation of minority 

students in mathematics, Mathews (1984) found that attimdes smdents have for 

mathematics have an effect on mathematics performance and achievement. Minority 

smdents, however, scored below the national average in mathematics attitudes. 

Researchers have suggested that schools must foster the positive attitude about 

mathematics within the curriculum (Kasten & Howe, 1988; Mathews, 1984). 
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CHAPTER III 

METHODOLOGY 

Introduction 

This study was a mixed method smdy, interpretive in namre (Eisner, 1991). 

Data was collected through interviews, a survey measure of MSSE, and review of 

school documents. Data was analyzed using an expectancy value model. Fishbein 

and Ajzen's (1975) theory on attimde formation guided the identification of math 

attributes, what these attributes mean, and how they are developed. 

Interviews were tape recorded and transcribed. The transcriptions were 

analyzed to find the mathematics beliefs and thus the attributes of the participants' past 

and present mathematics experiences. Records of smdents' mathematics grades and 

courses were gathered, following Bogdan and Biklen's (1992) observation, 

"Juxtaposing a student's records with interviews with the smdent... can prove 

revealing" (p. 137). 

Researchers that use qualitative approaches such as interview and review of 

documents look for meanings and are not concerned with outcomes and products. 

Meanings are of "essential concem to the qualitative approach" (Bogdan & Biklen, 

1992, p. 32). Attitudes are not part of a student's physical characteristics nor do 

researchers have direct access to students' feelings and thoughts towards mathematics. 

According to Fishbein & Ajzen (1988), attitudes are latent, hypothetical characteristics 

that can only be inferred using extemal and observable cues. The chief characteristic 

of attitude is its evaluative namre: "there is virtually no limitation on the kinds of 

responses that can be considered . . . it is useful to categorize attitude-relevant 

response into various subjects" (Fishbein & Ajzen, p. 4). 
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Qualitative approaches in combination with a quantitative survey measure are 

useful for those interested in matters of motive and in the quality of experience 

undergone by individuals in the simation smdied. "Just what does motivate Jimmy to 

do his/her work in math?" (Eisner, 1991, p. 35). Qualitative approaches enable the 

researcher to get at with what people experience, how they interpret these experiences, 

and how they view and analyze the worid in which they Uve (Bogdan & Biklen, 1992). 

Context of Study 

The smdy took place in an inner city school that is predominantly Hispanic. 

The school has both a college bound curriculum and a non-college track curriculum. 

It is located in an area that is also predominantly Hispanic. The students who attend 

this school live near the school, have been at this school for a number of years, and 

will continue on until graduation. The closeness of school district offices facilitated 

accessibility to student records and documents. The proximity of the school to the 

researcher's home also provided easy access to required data. 

Access to the site was facilitated because of a colleague's desire to study 

students at the school. Because the school has been noted for the high achievement of 

its students, little research has been done there. Most notably, many researchers have 

taken the attitude that these Hispanic students are doing well academically and, thus, 

intervention of any kind is not seen as a necessity (Personal Interview, 1998). The site 

was also selected because it offered a mixmre of mathematics courses. For example, 

several courses in calculus as well as in basic mathematics are offered at this school. 

Many students continue on to college; many other smdents choose a technical career 

that does not require a college education. 
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The diversity of the smdent population was another important factor in 

choosing this site. The researcher wanted to have the data source be as close as 

possible to 50% male, 50% female, and preferably with an equal representation of 

high, medium and low levels of mathematics self-esteem from each 50%. This criteria 

was for purposes of bringing out a variety of behavior and attribute variables of 

mathematics, thus providing for a variety of interpretative meanings about mathematics 

(Eisner, 1991) from students who have high, medium and low MSSE. 

Important characteristics of the site selected for the study, included: 

1. Must be majority minority, with a predominance of smdents of Hispanic 

descent, 

2. Located within a reasonable driving distance of researcher's home, and 

3. Provides a quite area where the researcher can conduct student interviews. 

Participants 

All participants were students who volunteered to be interviewed. Smdent 

participants' characteristics may be reviewed in Table 3.1 below. Preferred 

participants were first, second, or later generation Hispanics. For example, a first 

generation Hispanic would be a smdent bom in the United States to parents who have 

inmiigrated to the United States from a Latin American Country. Second or later 

generation Hispanics were smdents whose parents were not bom in Latin American 

Countries, but are of Latin descent. These students have been educated in the United 

States; thus, their MSSE has been influence by the Euro-American culture. It is the 

attributes that have developed in American educative settings that were of interest to 

the researcher. According to research, students who are bom in Latin American 

countries and not educated in the United States tend not to have been acculturated by 
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Table 3.1 Smdent Participant Characteristics 

Student 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

Gender 

Female 

Female 

Male 

Male 

Female 

Female 

Male 

Female 

Male 

Female 

Female 

Male 

Female 

Male 

Female 

Male 

Female 

Female 

Male 

Male 

Male 

Male 

Female 

Student 

Grade Level 
Ijth 

ir 
ir 
ir 
10̂ " 

ir 
10̂ -̂  
gtn 

j ^ t h 

Ijlh 

lO "̂̂  

I j l h 

ir 
ir 
ir 
j j i h 

i^ih 

Qih 

^jth 

glh 

I j l b 

j j i h 

j j t h 

Participants 

Highest Math Class 

Pre-calculus 

AP-calculus 

AP-calculus 

Calculus 

Algebra II 

Calculus 

Calculus 

Algebra II 

Algebra II 

Calculus 

Algebra 

Calculus 

Pre-calculus 

Algebra II 

Calculus 

Algebra II 

Pre-calculus 

Algebra II 

Algebra II 

Algebra II 

Algebra II 

AP-calculus 

Algebra 11 
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the American educational system. Consequently, their attributes of MSSE would 

most likely be a result of, or influenced by, foreign education systems. 

Participants were from grades 9-11 only. Twelfth graders were excluded from 

this research study because of possible difficulty in contacting smdents once they had 

graduated. There may have been unforeseeable reasons in having to make further 

contact with smdents once the interviews had been concluded. Approximately half of 

the student participants had either, high, medium or low levels of math self-esteem. 

The purpose of the different levels was to allow categorization or differentiation of 

careers that pertain to each level of MSSE. 

The researcher worked with a school counselor who could vital information 

about students' ethnic backgrounds. The counselor felt that her input and 

participation would facilitate the researcher's goals with the participants. The principal 

of the school decided to have a counselor help the researcher because other projects in 

the past had resulted in as little as two participants. The counselor also felt that her 

introduction of the research project to the students and math teachers would facilitate 

the researcher's objectives. The counselor also provided assistance in determining the 

best method by which to select smdents. That is, the counselor suggested that the 

researcher speak to all math classes about the project and set a date when the volunteer 

students would meet with the researcher. Once students' names had been gathered, 

smdents met with the researcher and an interview date and time was agreed upon by 

both the researcher and student participants. There were forty-five students who 

volunteered for this research project, however, only twenty-three students were 

interviewed. 

Once participants had been identified, there was a presentation by the 

researcher. Before the interviews and questionnaires were initiated in an attempt to 
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establish a good rapport with all participants involved in the smdy, the researcher 

informed them of its purpose (Erickson, 1986). A school counselor was present. 

Once the presentation had been completed, consent forms and pertinent information 

forms conceming the research project were given to students. Lastly, scheduling of 

interviews proceeded with the help of students and the counselor. 

Data Collection MefhoH^; 

Data collected were semi-stmcmred and in-depth open-ended interviews, 

school documents indicating mathematics courses taken and past performance in these 

courses, and questionnaires. Varying the types of data collected helped to establish 

credibility (Eisner, 1991). The data also enabled, conceptually in its focus, a 

convergence of meaning (Stryker, 1980), so that categories for analysis can be 

constmcted. 

Interviews 

Attimdes are not part of a smdents' physical characteristics nor do researchers 

have direct access to smdents' feelings and thoughts towards mathematics. Ajzen 

(1988) define attitudes as latent, hypothetical characteristics where there is virtually no 

limitation on the kinds of responses that can be evaluated. Inferring attitudes can be 

categorized into both verbal and nonverbal responses that can be collected through 

interviews: 

The purpose of interviewing is to find out what is in and on someone else's 
mind . . . to access the perspective of the person being interviewed. We 
interview people to find out from them those things we cannot directly observe 
. . . . The fact of the matter is that we cannot observe everything. We cannot 
observe feelings, thoughts, and intentions. We cannot observe behaviors that 
took place at some previous point in time. We cannot observe situations that 
preclude the presence of an observer. We cannot observe how people have 
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organized the worid and the meanings they attach to what goes on in the 
^^ i lo , ^^^^ ^° ̂ ^^ P̂ °P̂ ® questions about those things. (Patton, 1990, 
p. 278) 

All interviews were done at the school site. Interviewing was chosen as a 

preferred approach because the Hispanic smdents participating in this smdy may not 

necessarily all come from one ethnic group type. Some smdents' descendants may be 

from Puerto Rico or El Salvador, and may therefore, vary in their base beliefs about 

education and/or mathematics. Thus, interviewing was a better approach, so that 

convergence of perspectives could emerge (Bogdan & Biklen, 1992). 

There was a specific time set up for the interview. Interviews were transcribed 

to "gather descriptive data in the subject's own words, so that the researcher can 

develop insights on how subjects interpret some piece of the worid" (Bogdan & 

Biklen, 1992, p. %) . The interviews were both open-ended and semi-stmctured. The 

topic was on the participants' experiences with mathematics societies. The participant 

was allowed to "tell his or her story personally in his or her own words" (Bogdan & 

Biklen, 1992, p. 97). 

Before interviewing begins, all participants were informed of the confidentiality 

of information discussed during the interviews. The researcher was assuring and 

supportive, indicating the value of students' perspectives. Students were also be told 

that the interviews would be tape-recorded. According to Patton (1990), 

A tape recorder is part of the indispensable equipment Tape recorders do 
not 'tune out' conversations, change what has been said because of 
interpretation (either conscious or unconscious), or record words more slowly 
than they are spoken . . . [they] increase the accuracy of data collection,... 
[and] permits the interviewer to be more attentive to the interviewee, (p. 348) 

Because the tape recorder is a mechanical object and susceptible to malfunctioning, the 

researcher made use of two tape recorders at all times. A professional typist who has 

had experience in qualitative research projects transcribed tapes. 
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The researcher started the interviews by making smdents feel at ease, with 

small talk or chit-chat that "serves . . . to develop accord: You search for common 

ground, for a topic that you have in common, for a place to begin guiding a 

relationship" (Bogdan & Biklen, 1992, p. %) . However, since the researcher had 

worked with Hispanic smdents throughout her entire teaching career, and because fifty 

percent of the participants were also female Hispanics, the researcher was familiar with 

their customs and likes and dislikes within their micro and macro-societies. During a 

previous research project (Reyna, 1994), the researcher felt a comradeship with the 

female Hispanics, and they were able to talk freely and openly about their experiences. 

Open Interview 

Some questions in the interview were open-ended (see Figure 3.1). 

The tmly open-ended question does not presuppose which dimensions of 
feeling or thought will be salient for the interviewee. The tmly open-ended 
question allows the person being interviewed to select from among that 
person's full repertoire of possible responses . . . in qualitative inquiry one of 
the things the evaluator is trying to determine is what dimensions, themes, and 
images/words people use among themselves to describe their feelings, 
thoughts, and experiences. (Patton, 1990, p. 294) 

Other interview questions were more stmcmred. These questions required a more 

specific short answer response. Such questions included: 

1. What math course are you presently taking? 

2. What math courses have you taken in high school? 

3. Are you in any math clubs? 

4. Do you have any brothers and sisters, if so: 

- Are they attending school? 

- What math courses have they taken? 

- Are they in any math clubs? 
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5. What school did your parents attend? 

- What academic subjects were your parents most interested in then and 

now? 

- What do your parents do when you ask them to help you with your 

homework? 

The researcher began with a set of questions so that "respondents answer the 

same questions, thus increasing comparability of responses [further, that] data are 

complete for each person on the topics addressed" (Patton, 1990, p. 288). However, 

smdents were permitted to speak in an informal conversational mode so that their 

perspectives could freely elaborated. A matrix of questions was formulated using the 

organizing strategy in Figure 3.1. 

Questions about students' home life, their parents, and their parent's heritage 

were be dispersed throughout the interview once rapport with the student had been 

established. The purpose of dispersing personal questions within the interviews was 

to have smdents answer each question in a thoughtful manner; thus removing the 

possibility of rote responses. The objective of gathering this information was to look 

for a type of local knowledge (Goldenberg & Gallimore, 1991). Pre-established 

meanings are formed and their actions are framed under customs, traditions, and 

rituals (Denzin, 1%9). 
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5. 

A MATRIX OF QUESTION OPTIONS FEELING QUESTIONS 

Behavior/Experience Questions 
Tell me about your thoughts when 

when you experienced.... were 
you feeling anything physically or 
mentally....? 

Did you get a lot of homework 
from your math teacher? 

Describe your math assignments? 
Opinion/Value Questions 
Describe a typical day in a math 

class, doing homework... 
in elementary, junior high, 
high school. 

Tell me what your teacher is doing 
as you sit in that math class. 

Is she/he lecturing...? 
Describe how you felt about 

how your teacher taught math. 
Did you participate in your math 

classes? 
How did your math teacher 
react to your responses? 

How much did your math teacher 
help you? 

Knowledge Questions 
If someone you know has taken 

many math courses, what does that 
mean to you? 

Sensory Questions 
Describe what feelings you get 

when you hear the word "Math?" 
What makes you feel good about math? 
Do you like math? 

Demographic/Background Questions 
Are one or both your parents from 
a Latin American Country? 

What generation of Hispanic are you? 
What do you see if you see another 

Hispanic? 

Past Present Preferred 
Future 

Figure 3.1 
Questions. 

Adapted from Patton (1990) of "A Matrix of Question Options Feeling 
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Documeî tR 

According to Lincoln and Cuba (1985), documents are advantageous data 

because of their low cost to the researcher and the useful information they contain: 

1. The information included in the document is a stable source of information 

with reflections of past events, 

2. Data from these documents can be analyzed and reanalyzed at the 

discretion of the researcher, 

3. Documents provide a rich source of datum that uses a natural language that 

is related to the context being studied, 

4. Documents provide accountability because of the legality of school record 

keeping, and 

5. Documents are non-reactive. 

Documents collected for this research study included school records of 

mathematics grades and mathematics course selections. Elementary school records 

were reviewed to examine comments written about students' behaviors, attitudes, or 

performance in mathematics. 

Human documents can be very useful if the researcher has an intimate 

familiarity with the area of experience that is being studied and also possesses a 

facility in understanding the individuals being studied (Blumer, 1%9; 1976). As a 

mathematics educator for seventeen years, the researcher has had both familiarity and 

competence with mathematics. Blumer (1%9) would suggest that the researcher's 

experiences can add to the investigation in a significant and critical manner in 

interpreting the data. 
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Questionnai^ft 

Questions for the MSSE questionnaire were selected based on Fishbein and 

Ajzen's theory (1975) on attimde formation. All questions were formulated by 

looking at mathematics self-esteem from other instmments, books, and research 

articles. Additional questions and suggestions for formatting came from three raters: 

a mathematics professor who had done theoretical research on Hispanic in 

mathematics, a sociologist, and a psychologist. The researcher met with all three 

raters individually and each gave advice on how to improve the instmment. 

The raters suggested that the entire instmment should be divided into 

subscales because there were distinct mathematics experiences and attimdes being 

asked. Question 9 and 10 came from a mathematics instructor who suggested that 

teachers also need to have mathematics self esteem in order to convey it to their 

students. Questions 7,8, 14, 15, 17, and 27 came from an instmment (Marsh, 1990) 

on math self-esteem. All remaining questions for this instmment were based on 

summaries of research (Johnson et al., 1993; Uroff & Greene, 1991; Wilf, 1990) of 

successful experiences in increasing mathematics self-esteem. All questions, 

therefore, were formulated from extensive literature review. The entire instmment has 

eight subscales with forty questions (see Appendix A). 

Subscale I: This is a two-item subscale measuring junior high and senior 

high GPA in mathematics. 

Subscale II: This is a two-item subscale measuring academic characteristics. 

Subscale III: This is a seven-item subscale measuring mathematics 

experience. 

Subscale IV: This is a six-item subscale measuring attitudes in mathematics. 
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Subscale V: This is a five-item subscale measuring human influence. 

Human influence include family members, other students, classmates, and friends, 

Subscale VT: This is a six-item subscale measuring experiences with 

mathematics teachers. 

Subscale VII: This is a nine-item subscale measuring student motivation in 

mathematics. 

Subscale VIII: This is a three-item subscale measuring mathematics in 

careers. 

Total self esteem score: To create this score all the subscales were combined. 

The instmment was administered to two groups of Hispanic and Anglo 

smdents. Group one consisted of students at an altemative high school. Students in 

this school were either studying for their GED or preparing to enter a community 

college. This group consisted of 25 students-23 were Hispanic, and two were 

Anglo. The instrument was administered during class time. The entire instmment 

took 25 minutes to administer. 

Group 2 was freshmen students from a local community college. There were 

18 students, 6 Hispanic and 12 Anglo. The instmment was administered during the 

last 20 minutes of a mathematics class. The entire instmment took 13 minutes to 

administer. 

Data Analysis 

The procedures oudined in Bogdan and Biklen (1992) were followed in 

analyzing the interview data. All transcribed dialogues were put into codes, subcodes, 

and, lastiy, into categories. Fishbein and Ajzen's theory (1975) guided the search for 

mles or processes that influence the development of MSSE. The mles and processes 
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were the codes and subcodes and served as analytical devices. The codes and 

subcodes were reduced into categories by observing any consistent and repeated 

pattern of behavior that could be drawn from the transcribed interviews. The 

categorization was analyzed by the use of the EVT that is, categories was examined for 

their relationship to fostering MSSE. 

During the analyses the researcher looked for measurable responses reflecting 

a "positive or negative evaluation of the attimde object" (Ajzen, 1988, 

p. 4). The attitude-relevant responses were classified into cognition (descriptive 

behef), affect (evaluative behef), and conation (informational belief) (Ajzen, 1988) (see 

Table 3.2). Example of a cognition response would be the belief that mathematics 

teachers are mostly interested in collecting their paycheck or that mathematics is 

difficult. An affect belief reflects the student's feehngs about mathematics. An 

example of an affective statement would be: "I love mathematics." A conative 

response included students' actions or what they do, plan to do, or may do in the 

future. An example of a conative response would be: "I plan to enroll in honors 

mathematics." 

Table 3.2 

Response Mode 

Verbal 

Nonverbal 

Responses Used to Infer Attitudes 

Respoi 

Cognition (E4) 

Expressions of 
beliefs about math 

Perceptual 
reaction 
to math 

ise Category 

Affect (E4A) 

Expressions of 
feelings toward 
math 

Physiological 
reactions to 
math 

Conation (E5) 

Expressions of 
behavioral 
intentions 

Overt t)ehaviors 
with respect to 
math 

Adapted from: Rosenberg & Hovland's (1960) as cited in Ajzen (1988) 
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Cognitive Responses (F4) 

Cognitive response beliefs (both verbal and nonverbal) concem math 

characteristics that reflect perceptions of and information about mathematics. Verbal 

cognitive responses express beliefs that are the binding element or force of 

mathematics with certain characteristics or attributes. Verbal cognitive responses by 

students may be beliefs like mathematics teachers are not well trained, math books are 

outdated, and mathematics teachers use manipulatives or hands on experiences. 

Nonverbal cognitive responses include math-relevant positive or negative stimuli such 

as receiving a grade of an A or D, where the smdent does not appreciate the 

significance of a high or low math grade. 

Affective Response (E4A) 

Affective responses (both verbal and non-verbal) reflect a students' evaluations 

and feelings toward mathematics. A student's affective responses may be inferred 

from statements such as "I love math," "Math makes me feel intelligent/smart." 

Non-verbal affective responses may include reactions of the sympathetic nervous 

system where students have stated that "My hands began to sweat when I was taking 

the math tests, or "I would fall asleep in my math class." 

Conative Responses (E5) 

Conative responses (verbal and nonverbal) are behaviors, intention 

commitments, and actions with respect to mathematics. Verbal conative responses 

would include students saying what they do, plan to do, or may do. For example 

students saying they plan to "pursue a career in Engineering, Mathematics" or they 

plan to "take Calculus in their junior year" are indicative of conative responses. 
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Nonverbal conative responses include behaviors such as students "reading the math 

examples in their book" or "listening to the teacher" or "writing down teacher's 

math notes." 

A student's positive or negative attitude about mathematics can be inferred 

from verbal or non-verbal responses that can be "cognitive in namre, reflecting 

perceptions of the object, or beliefs conceming its likely characteristics/attributes; they 

can be of an affective nature, reflecting the person's evaluation and feelings; and they 

can be of a conative namre, indicating how a person does or would act with respect to 

the object" (Ajzen, 1988, p. 7). 

Attitude responses are evaluative in namre and have been in this case directed 

at mathematics, however, math attimdes can be susceptible to being modified in form. 

The evaluative aspect of the attimde change according to new experiences that may 

arise for the mathematics student. 

A model that is relevant to the attimde-formation process of Fishbein and 

Ajzen's (1975) theory was used. This model referred to as the EVT deals with the 

relation between beliefs and attitudes. The expectancy aspect of the EVT, evaluates the 

significance of each attribute and how it may contribute to the development of MSSE, 

regardless of the positive or negative impact. The EVT serves to evaluate the nature of 

the responses and their cognitive, affective and conative influences on mathematics 

self-esteem. The EVT model of attitude-formation process is as follows: 

n A = JbiCj Where A^ = attimde about an object, action, or event, 

b = the beliefs about the object's attributes or 

about the act's consequences, and 

e = the evaluation of the attribute or consequences. 
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Attributes and consequences refer to "any aspect of an object or behavior-

any characteristics, quality, object, concept, value, or goal associated with the object or 

behavior" (Fishbein & Ajzen, 1975, pp. 224-225). Attributes and consequences will 

help form the categories of attimde-relevant responses (Ajzen, 1988). 

Codes, subcodes, and categories identified in the transcript analysis were vital 

because they provided the framework for the formation of attributes of MSSE. The 

EVT "provides a description of the way in which different beliefs (and the evaluations 

of the associated attributes) are combined or integrated to arrive at an evaluation of the 

object" (Fishbein & Ajzen, 1975, p. 223), that is, the evaluation of mathematics. 

Fishbein and Ajzen's (1975) frameworks guided the smdy because they form 

the MSSE of a student. That is, a person has many beliefs about any object (math). 

These beliefs may be seen as different characteristics, attributes, values, or goals, and 

these are positively or negatively associated with the object (math). For example, a 

person might think math is characteristic of intelligence difficulty, that math can help 

you get a career in science and/or is needed to become a doctor. Each of these latter 

characteristics, attributes, values and goals forms an attitude about the object. The 

attitude becomes apparent whenever the person hears or sees the word "math" or any 

other object that might be related to mathematics. These attitudes have been 

conditioned and the summated evaluative responses become associated with the 

attitude object. When an individual then hears "math," he/she will respond with the 

summated evaluative responses that is the attitude about math. 
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Questionnaire. Data from the questionnaire was analyzed using the Statistical 

Package for the Social Sciences (SPSS). The statistics generated included the 

Cronbach alpha coefficient, the correlation matrix, and the alpha if item deleted. To 

create a total self-esteem score, the researcher combined all the subscales on the 

questionnaire to determine a Cronbach alpha. 

The questionnaire was administered to the participants by the researcher after 

interviews were completed. The student completed the questionnaire before leaving 

the interview site. The smdent had quasi-privacy when completing the instrument; the 

researcher was present in the room in the event of any questions from the smdent. 

Rehabilitv. Validity, and Generalizability 

Oualitative Data 

Credibility. Qualitative approaches use a variety of methodologies to check 

validity~a method by which the credibility of educational criticism is determined. 

Stmcmral corroboration is validating a study's interpretation and evaluation by virtue 

of the relationship of multiple types of data (i.e., analytical material, documents, 

interviews, quantitative measures as indicated in Eisner, 1991). In stmctural 

corroboration, there must be reoccurring themes that are unique to the situation. The 

more evidence that is found, the more credence is given to the researcher's insights: 

We seek a confluence of evidence that breeds credibility, that allows us to feel 
confident about our observations, interpretations, and conclusions . . . we look 
for recurrent behaviors or actions, those theme-like features of a situation that 
inspire confidence that the events interpreted and appraised are not aberrant or 
exceptional, but rather characteristic of the simation...In our relationships with 
people we listen for evidence to support credibility of the teller's tale or to 
have confidence in our image of the individual. The more skeptical we 
become, the more evidence it takes to persuade us to set aside our skepticism. 
(Eisner, 1991, p. 110) 
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Atttibutes from interview data were compared to academic records of students' 

mathematics classes and grades. Further, a comparison of themes across transcripts 

allowed for confluence of multiple sources of evidence that supported concluding 

statements (Eisner, 1991). These three types of data provided a type of triangulation 

better referred to as stmcmral corroboration. 

Tmstworthiness. Tmstworthiness can be viewed as confidence in the results 

of a study. 

How can there be confidence in the results of a study that was completed at a 

particular site with a group of particular participants? Can the results of an inquiry be 

duplicated at another site with another group of participants? Is there credibility? If 

the study was duplicated, could the researcher replicate the findings? That is, is the 

data transferable? Are the findings of an inquiry related to the respondents and the 

context and not related to the researcher's biases, motivations, interests, and 

perspectives? That is, are the findings confirmable and dependable? (Lincoln & Guba, 

1985). 

Credibility will be verified through the use of multiple sources. In addition, 

peer debriefing allowed the researcher to talk to a mathematics professor who is 

knowledgeable about minorities and MSSE. There was a discussion of the research 

preliminary findings, but students' remained confidential. The peer debriefer did not 

serve as a joint researcher, but rather as a colleague providing feedback. 

Transferability. Transferability, according to Lincoln and Guba (1985), is not 

the responsibility of the researcher. The researcher has to "provide only the thick 

description necessary to enable someone interested in making a transfer to reach a 

conclusion about whether transfer can be contemplated as a possibility" (Lincoln & 

Guba, p. 316). 
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Quantitative Data 

y^jdity. Content related validity determines how well an instmment measures 

what it purports to measure (Nunnally & Bemstein, 1994). "Content validity is the 

result when a measuring instmment's items accurately reflect the concepts" (Frederic, 

1998, p. 162) that the researcher wants to measure. Content validity may be improved 

if within the instmment the researcher has provided all the relevant aspects through a 

comprehensive literamre review of the concept being measured (Frederic). An 

extensive literature review brings to the surface the relevant components or dimensions 

of math self-concept. 

Items included in the MSSE instmment were questions that had been used in 

previous instmments that measured self-esteem in mathematics (Marsh, 1990). Other 

items came from an extensive research literamre review in the areas of: mathematics, 

mathematics teachers, self-concept researchers (Marsh, 1990; Rosenberg et al., 1995; 

Wylie et al., 1979), and attitude researchers (Ajzen, 1988; Fishbein & Ajzen, 1974). In 

addition, four raters judged the appropriateness of the questionnaire. Two of the 

raters, a psychologist and a sociologist, checked the instmment for affective 

relationships to mathematics. 

Reliability. Reliability may be defined as the extent to which the measurement 

will lead to similar results regardless of the variations of circumstances (Nunnally & 

Bemstein, 1994). That is, scores that are repeatable are highly reliable. 

Although reliability of an instmment may be determined by several methods, 

the MSSE instmment for this study used the "split-half reliability." The goal here is 

to determine the extent to which an instmment has 'homogeneity' or 'intemal 

consistency' in order to establish reliability (Reamer, 1998, p. 176). Intemal 
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consistency determines if the responses of students to some of the items of the MSSE 

instmment are correlated with their responses to other items in the same instmment. It 

is as if smdents were responding to several instmments (Reamer). The statistic used 

to measure the intemal consistency is the coefficient alpha. The coefficient alpha for 

the MSSE instmment being used for this study was .9181. This statistic indicates that 

the MSSE instmment is highly reliable in that it measures mathematics self-esteem. 

Generalizability. Generalizability may be defined as being able to generalize 

the results of a research to other settings such as different groups of students or other 

educative societies (Reamer, 1998; Sherman & Reid, 1994). According to Nunnally et 

al. (1994), reliability and generalizability can be linked because reliability does not 

necessarily relate to the number of participants but rather to the number of items. 

Nunnally et al. states, "reliable measures allow one to generalize from one particular 

use of the method to a wide variety of related circumstances " (p. 216). In a pilot (see 

pp. 49-50 for a description of study) of the MSSE instmment being used for this 

study, a coefficient of .9181 was obtained. 

Chapter Summary 

This research project borrows from both qualitative and quantitative 

methodology. For the most part, however, the smdy is qualitative in nature with the 

exception of having two measure levels of math self-esteem of all participants. In this 

respect, this study will address issues of a quantitative nature that also are applicable to 

qualitative studies (Lincoln & Guba, 1985): reUability, validity, and generalizability. 

Participants for the study were students of Latin-American descent. Data for 

this study was collected through student interviews, school records, and through a 

survey measure of MSSE. Attributes from the data collected were coded then 
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categorized through the use of Fishbein and Ajzen's (1975) theory on attitude 

formation. Further, the evaluation of these attributes for Hispanic smdents were 

analyzed using the EVT, an evaluative framework of the Fishbein and Ajzen's theory 

on attitude formation. 
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CHAPTER IV 

nNDINGS: ATTRIBUTES AND BEHAVIORS OF 

MSSE OF HISPANIC STUDENTS WITH HIGH 

MEDIUM, AND LOW MATH SELF-ESTEEM 

Statement of the Problem 

The purpose of this research study was to identify attributes that are indicative 

of MSSE in Hispanic high school students. A secondary purpose of this research 

study was to identify ways in which Hispanic students exhibit their attributes of 

MSSE. Attributes of MSSE and ways in which MSSE are revealed outwardly were 

examined through personal interviews that were transcribed and were examined 

through Fishbein's and Ajzen's (1975) theory on attitude formation. The transcribed 

interviews were further analyzed using Expectancy Value Theory (Fishbein, 1%3; 

Fishbein & Ajzen, 1975; Ajzen, 19%). 

Expectancy Value Theory (EVT) 

According to the EVT, student's overall attitude about math is determined by 

what "good or bad" the student perceives as coming out of behaviors associated with 

math. Atkinson (1958) stated that when individuals perform a specific task, the 

individual considers (expects) that her/his performance will lead to success and that 

this success is to her/his benefit or value. 'The evaluation of each outcome 

contributes to the attitude in direct proportion to the person's subjective probability 

that the behavior will lead to the outcome in question" (Ajzen, 19%, p. 298). Ajzen 

further explains, 

The content of salient beliefs about the outcomes of... various [objects], 
together with measures of subjective probability and value, provide a useful 
picture of the kinds of factors that may be important in determining positive or 
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negative attitudes with respect to a given course of action. The salient 
considerations reported by people help to explain their behavioral preferences 
and provide a starting point for the development of effective intervention 
programs, (p. 308) 

Using Fishbein's (1%3) reasoning, a student's evaluations of attimdes about 

math will be determined by their salient belief (modal set of beliefs) where the belief is 

defined as a subjective probability that math will have certain attributes. An attribute 

can be any discriminable aspect of a smdent's worid. When examining behaviors, the 

attribute will be the consequence of the acting out of the behavior. 

Attributes of Mathematics 

Attributes of mathematics in Hispanic students were examined through their 

belief systems. Smdents form beliefs through observations, information-processing, 

and inference processes. They have leamed how to associate mathematics with 

various attributes. The accumulation of beliefs (i.e., a set of beliefs) is informationally 

based. The set of beliefs will ultimately determine a smdent's attitudes, intentions, and 

behaviors. 

The constituents of attimdes form through a system of belief formation. 

Attitude has been widely defined as the tendency to respond to an object with 

favorable or unfavorable response (Fishbein & Ajzen, 1975). The most important 

aspect of an individual's attimde is the evaluative reaction. The evaluative reaction in 

this case is based on the student's expectations or beliefs about mathematics. 

Understanding beliefs is important because it provides the basis for the formation of 

attitudes toward an object. 
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Belief Forrn^^ini^ 

Beliefs refer to a person's subjective probability judgments conceming some 

discriminable aspect of her/his worid (Ajzen, 1988). A relationship between any two 

aspects may form a descriptive belief, an inferential belief, and/or an informational 

belief The relationship between two objects may be discemed through direct and/or 

an indirect observation. For example, "mathematics deals with numbers and 

formulas" is a direct observation, and "mathematics is for intelligent people" is an 

indirect observation. Both direct and indirect observation, form descriptive beliefs. 

According to Bruner (1%5), students will also use previously leamed relationships 

and formal coding systems to make unobservable relationships between two objects. 

Individuals may hold attitudes that are formed by inferential beliefs. For 

example, "mathematics is for intelligent people." Therefore, "math is for honor 

students." Attitudes about mathematics may also be formed through informational 

beliefs that originate from a third party such as television, books, and/or other 

individuals. Third party attimdes in mathematics can be seen when parents encourage 

their children to pursue mathematical-oriented careers or when students are 

discouraged by friends who consistently show a negative disposition towards 

mathematics. 

These beliefs (descriptive, inferential, and informational) form the attimdes 

individuals hold towards an object. The attitude is, however, formed by the attributes 

of the object. Both the attribute and belief about an object hold an equal predictive 

power for influencing attimdes. Examples and a general outline of how beliefs form 

follow (Fishbein & Ajzen, 1975): 
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1. For descriptive beliefs there is a link between "O and X" through direct 

observation: 

• Tend to be fairly veridical, and 

• Are leamed relations between objects, personal factors-desires, and 

experiences. 

Examples: 

• Math is numbers. 

• Math is challenging. 

• Previously Leamed relationships - Formulas are memorized. 

2. For inferential belief there is a link between "O and X" by way of inferences 

from some other belief "O." 

• Personal factors (e.g., past experiences) 

• Using different bits of information about an object, (e.g., from 

newspapers, books, magazines, radio and TV) 

• New beliefs formed by inference from other beliefs (e.g., by way of a 

3"̂  party) 

• Probabilistic relationships among a set of beliefs (e.g., evaluative and 

probabilistic consistency) 

Examples: 

Math is for smart people, smart people only take difficult math courses, 

therefore, math is difficult. 

If math is boring, then math is not important, and is redundant. 

3. For information belief there is a link between "O and X" by way of some other 

source. 
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Examples: 

My friends tell me that Algebra II is going to be hard. My sister told me that 

Geometry was related to Algebra. 

Ajzen (1988) has described a conceptual framework of the role attributes play 

in the formation of attitudes toward any object in an individual's world. For example, 

smdents hold attitudes about social issues, teachers, education, academic excellence, 

English, mathematics and the like. The attitude object for this smdy, however, is 

mathematics. A brief reiteration of how students' responses were examined in Chapter 

III can be viewed in Table 3.2. 

Inferring Attitudes 

A classification system of responses that was used to infer attitudes was placed 

in three categories: cognition, affect, and conation. All three categories can also be 

separated into verbal and nonverbal responses (Table 3.2). 

A smdent's positive or negative attitude about mathematics can be inferred 

from verbal or non-verbal responses that can be: 

Cognitive in namre, reflecting perceptions of the object, or beliefs conceming 
its likely characteristics/attributes; they can be of an affective namre, reflecting 
the person's evaluation and feelings and they can be of a conative nattire, 
indicating how a person does or would act with respect to the object. (Ajzen, 
1988, p. 7) 

Attitude responses are evaluative in namre and have been in this case directed 

at mathematics. However, math attimdes can be susceptible to being modified in form. 

The evaluative aspect of the attimde can change according to new experiences that may 

arise for the mathematics student. 
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Overview and Findings 

Cognition. Affect, and Conation Beliefs 

As outlined in Table 3.2, the researcher will present findings and discussion 

related to three different response modes: cognition, affect, and conation. These 

three different response modes were determined to be present in the discourses of all 

participant students. Cognition, affect and conation beliefs were coded as E4, E4a, 

and E5 respectively. Each response mode had a unique set of categories. Cognition 

beliefs were categorized as: math characteristics, juxtaposed messages, reality 

manifestations, instmmentality, and readiness interest. Affect beliefs were 

categorized as: physiological reactions, emotional reactions, and reality 

manifestations. Conation beliefs were categorized as: GPA, family/peer influences, 

teacher behaviors, career direction, and reality manifestation behaviors. Each 

response mode belief and category can be seen in Table 4.1. 

Responses from smdent discourses were extensive and numerous, and 

therefore responses were categorized according to the underlying theme that 

appeared to represent an intellection of each category. For example, students with 

readiness interest responses had a reducible element that heightened Hispanic 

students' mathematical successful experiences. Students with readiness interest have 

the mental fitness to do math "I was good in math because it was a lot like not guess 

work, but it was easy and smff that you knew in your head. I can do that smff real 

easy. Like have you heard of number sense? In UIL competition? It's stuff like that 

and I can do back then and I can do it now" (16NM0MI1ILAW, p. 20). Students 

were predisposed to take behavioral actions of a subjective manner in order to excel 
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in mathematics. Therefore, each subcode constituted an underlying presentation or 

definition of discourse that was similar in dispositions/categories. 

Each chapter section will address each response mode belief (cognition, affect 

and conation) along with each underlying theme (category). Within each section the 

researcher will (1) present and discuss each specific response mode belief, (2) present 

an excerpt from participants' discourse that reflects the mode belief, (3) extract the 

attributes and behaviors evolving from each participant's discourse, and (4) present a 

discussion and connections of these attributes and behaviors to the literature of 

mathematics and to the particular discourse excerpt. Following Table 4.1, the 

researcher will also present findings of levels of MSSE that were determined through a 

math self-concept instmment. It is important to present these findings because they 

will be in part integrated into the findings from each participant's discourse. The final 

section of Chapter IV will give a summary of the findings and a discussion of the 

response mode beliefs. 

Levels of MSSE in Hispanic Students 

The researcher empirically decided the levels of smdent's self-esteem 

using a simple frequency table with cumulative percentage that placed students in high, 

medium, and low levels of math self-esteem. Findings show that high levels of MSSE 

range between 51 and 70, medium levels of MSSE range from 76 and 85, and low 

levels of MSSE range from 87 and 114. Scores of math self-esteem from high, 

medium to low for the 23 students were as follows: 51,58,59,62,64,66,67, 70,76, 

77,78,79, 80,84,85,87,88,91,95,97, 102, 103, and 114. Eight of the students were 

located in the high self-esteem range, eight students were located in the medium self-

esteem range, and eight students were located in the low self-esteem range. Only 
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Table 4.1 Belief Statements of Cognition, Affect, and Conation Style 

Discourse Categories 

Cognition (E4) 

I. Math Characterization 

II. Juxtaposed Messages 

III. Reality Manifestations 

IV. Instmmentality 

V. Readiness Interest 

Underiying Themes 

A direct or indirect description of 

math characteristics that will tend to be 

veridical. 

What "others" say about mathematics, 

student's abilities, math character that 

will influence smdent's MSSE. 

A realistic view about mathematics 

and its effect, impact and 

representation in society. 

Goal orientation, related to utility, and 

relevance of mathematics. 

Responding without delay or 

hesitation to math inquires. Students 

have the mental fitness to do math; 

they are predisposed to take 

behavioral actions of a subjective 

manner in order to excel in 

mathematics. 
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Table 4.1 (continued) 

Discourse Categories 

Affect (E4a) 

VI. Physiological Reactions 

VII. Emotional Reactions 

Conation (E5) 

VIII. GPA 

IX. Family and Peer Influences 

Underlying Themes 

Functional processes in students of 

mathematics. 

To react to, be prone to, or be moved 

by emotions with respect to 

mathematics. 

Grades obtained from end of course, 

assignments, exams, or math activities. 

Family and/or peer member causing a 

math effect in an indirect or intangible 

way, someone who exerts influence on 

student's math orientation. Parental 

actions that describe a condition of 

being deeply involved or closely linked 

to a student's math achievement. 
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Table 4.1 (continued) 

Discourse Categories Underlying Themes 

X. 

XI. 

XII. 

Conation (E5) 

Teacher Behaviors 

Career Direction 

Reality Manifestation Behaviors 

Teacher conduct or actions within a 

classroom or an educative environment 

that have an influence on snident(s) 

mathematics successes. 

A smdent's career orientation and 

options that are related to MSSE. 

Past or present realistic behavior that is 

mathematically oriented. Performing 

successful activities that are math 

related. 
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beliefs that were evaluated as effective (EFF) from each level of MSSE were used in 

this study. Non-effective (NEF) beliefs and their effect on MSSE were not a defined 

purpose for this smdy. Levels of MSSE were for the purposes of investigating EFF 

beliefs, EFF attributes and related behaviors throughout Hispanic smdents' discourse. 

That is, were EFF beliefs, attributes and behaviors regardless of their level of MSSE 

similar for all Hispanic students? 

Cognition Stmctures: High. Medium and Low 
Self-Esteem Attributes and Behaviors 

Overview and Findings 

Analysis of smdents' discourse data, collected through student interviews and 

academic records collected from participants' elementary, junior high and high school 

indicated five Cognition beliefs. The Cognition beliefs held by Hispanic students 

developed through their interactions in an academic and non-academic environment. 

These Cognition beliefs caused an effect in direct or intangible ways. Cognition 

stmctures are beliefs conceming the distinguishing qualities of mathematics. 

Cognition responses reflect perceptions of and information about mathematics. Math 

characteristics, juxtaposed messages, reality manifestations, instmmentality, and 

readiness interests are imperative perspectives of the qualities, perceptions and 

information of mathematics that Hispanic smdents in all levels of MSSE appeared to 

share. 

Student discourse that define Cognition stmctures will be discussed and 

presented in the following paragraphs. Because Expectancy Value theory describes 

the relation between beliefs about math and the attitude toward math, the evaluative 

judgments (EFF and NEF) help determine the type of attitude Hispanics hold about 

70 



mathematics. It is the evaluative reaction to math that will be considered to be the core 

of these smdents' attimde (Kloosterman & Cougan, 1994). 

Consistent with the cognitive tenor of most current theorizing . . . this 
evaluative reaction is generally thought to be based on the person's 
expectations or beliefs conceming the attimde object... the theory of attitude 
formation describes the relation between beliefs about an object and the 
attimde toward the object in terms of an expectancy-value (EV) model. (Ajzen, 
19%, p. 298) 

The evaluative judgment for all discourse in this study was the EFF and NEF 

of the belief and its predictive power to form different levels of MSSE. Kloosterman 

and Cougan (1994) found that smdents with moderate mathematics ability believed 

they were just as confident of their abilities as high mathematical achievers. Only 

those beliefs that were determined to have an EIT evaliiative power for MSSE were 

used in this smdy. Those beliefs that were NEF in determining MSSE that were 

present in participant discourses were not the purpose of this study. Further, from 

each EFF belief statement, attributes and their related behaviors were abstracted and 

listed at the end of the smdent quotes. A list was prepared and can be reviewed in 

Appendix B. 

Student Identification Processes 

Student discourse was coded as follows: 

Students were identified with numbers 1 through 23 depending on the 

numerical order in which they were interviewed. The letters NM O were used for non 

math-oriented careers and MO were used for math-oriented careers. The letter M was 

used for male and the letter F was used for female. The letters NMO or MO were 

followed by M or F, and were followed by the students' grade level (9'*'-11'**), followed 

by the smdent's anticipated fumre occupation. 
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For example INMOFl ITEACHER/PSYCHOLOGIST identifies the first 

student interviewed (1), has a non-math oriented career (NMO), is a female {¥), is an 

1V̂  grader (11), and is planning on a career in teaching and/or psychology. 

Cognition Belief I 

Math Characterization and Discussion 

Math characteristics that are cognitive beliefs are defined as: An direct or 

indirect belief that describes mathematics. Statements about math do not have to be 

direct "math has to be fun," but can be indirect "So I would just try and pay attention 

and ask more questions." In these latter excerpts of discourse, math is "fun"; 

however, in the second statement, math is indirectly described as having the power to 

motivate students to "try" and to "pay attention, ask questions." Math 

characterizations will tend to be a veridical (Ajzen, 19%) description of the attributes 

of math according to students' beliefs or the different micro societies in and out of a 

school environment. 

According to students' comments from this research study, math is perceived 

as "numbers and methods and procedures to solve exercises and problems" (Stages 

& Kloosterman, 1995), monotonous "get the papers and mark them . . . start on 

another assignment," and consisting of "formulas and algorithms." These beliefs, 

however, serve as a student's perceptions of math successes and excellence (Frank, 

19%). Because teachers in math must define excellence in terms of what the 

"system" defines as excellent, math characteristics for smdents are difficult to 

change. The system defines excellence in a "technical orientation" (Franks, p. 295), 

and many times teachers must adhere to these orientations in order that their students 

are identified as successful mathematical individuals. 
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Both teachers and students refer to excellence in a variety of ways. Teachers 

define excellence in achievement, amount of work done in the classroom, and as 

students who work to the best of their ability. Smdents define excellence as having 

"math skills and knowledge-...technical goodness" (Franks, 19%, p. 307) and as 

taking high levels of math, having high grades on tests, and having good work habits. 

Math characterization beliefs taken from smdent interviews that illustrate these points 

follow. A list of EFF attributes and behaviors that positively affected Hispanic 

smdent's MSSE are listed at the end of each student's discourse. 

INMOFl ITECHER/PSYCHOLOGIST 

He [teacher] would give us a lot of work, a lot of work. He would give us a 
portion and then we would move on and when everybody got it was fun. That's 
my first A that I made both times and in the whole semester... I felt good . . . 
I was doing all my work in class and asking like for help . . . I was just asking 
questions and more questions. 'And but, why does this go here?' (pp. 5-7). 

I am going to take pre-cal. I don't have to take it. But I, I am going to while I 
am fresh, (p. 12) 

So I would just try and pay attention and ask more questions and ask my 
classmates, 'how do you , how did you do it?' They helped me or the teacher 
would help me or I would go after school and ask questions on an assignment 
(p. 19) 

(Math) has to be fun. Like, not fun where everybody is having a big o' party, 
butjustto where it gets me like OH! It could make it fun. Math doesn't have 
to be so boring like a lot of people say it is. I like it. (p. 27) 

He would get the papers and mark them and then pass them, we would grade 
them . . . He records the grades and then we start on another assignment. He 
puts some examples and we go over the examples. If we didn't get them we 
would wait for the next one and the next one. (p. 30-31) 

When numbers connect and you see, you realize where everything is going and 
where everything is leading to. When you get down to this one little number, 
that's the answer!, after you do this big 'O' problem?! And it is it like, it's like 
this is what I was working for! Just for this little number! (p. 38) 

If someone shows it to you in an interesting way then you will think it is fun 
and it is interesting and easy and I could do this. But if someone shows you 
that is nothing but numbers and boring, and boring, and it is going to be like 
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that too. If someone gives you another perspective, another way to look at it, 
then you are going to look at it that way. (p. 41) 

Math is interesting, very, very interesting. Cause it's fun. Its not so boring like 
how I had it in my head like it's going to be hard and boring and just numbers. 
And it's not like that at all to me any more. It's like fun and it's competitive in 
a lot of different ways. I mean, if you get it, it's good for you. It's good, 
(p. 44). 

Attributes: Thinks math is interesting, fun, motivating, inspirational, not boring, not 
just numbers, competitive, procedural, advantageous to know, good, has a 
prerequisite for math—has to be fun, exciting, independent thinker. 

Behaviors: Plans to enroll in pre-calculus, trying to get higher grades, doing all her 
math work, asking teacher and friends for help, took a lot of math notes, 
independent learning, paid attention in class, and was competitive. 

Math offers an advantage for those students who are able to comprehend it, in 

that "it's good for you" and will help stmcture good study behaviors "I would just 

try and pay attention and ask more questions" that could be used for other academic 

courses. Derived from past influences that math was going to be "just numbers" 

and that it's going to be "hard and boring," this student experienced EFF attributes 

for mathematics. Finding that one answer, that one "number" that was a math answer, 

excited her and made math just that much more interesting. It appeared that in the past 

this student had a NEF attitude about math, "I had it in my head like it's going to be 

hard and boring and just numbers." However, the most recent experiences "it's like 

fun and it's competitive" convinced her that math was going to be "fun." 

Behaviors for this student indicated that she was planning to enroll in pre-

calculus the following year. According to this smdent "I'm going to take pre-

calculus. I don't have to take it, but I'm going to." It was apparent that the student felt 

she had the skills necessary for pre-cal, "I am going to [take pre-cal] while I am 

fresh." 
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Behaviors for this student that contribute to her EFF attribute of mathematics 

were that she tried very hard and she put forth the effort to get higher grades. She 

consistently completed all her math work, and felt confident enough in herself to ask 

teacher and friends for help. Her teacher "would give a lot of work, a lot of work," but 

as can be seen from the discourse, it made the classroom exciting and filled it with 

adrenaline. Because of the hard work, this student had experienced her first "A," and 

this tangible character of math made her feel "good," 

As math educators we can see that hard work provides a sought out challenge 

for students. Students do not shy away from procedural processes in the classroom 

or behaviors that must be carried out. These smdents seem to understand and accept 

that a math classroom can have varying characteristics, such as that it is boring but 

also fun and exciting. 

Cognition Belief II 

Juxtaposed Messages 

Juxtaposed messages that are cognitive beliefs are defined as: what others 

say about mathematics, smdents' math abilities, and math characteristics. A 

juxtaposed message could be iterations made from individuals or society mediums 

that cause a direct or indirect effect on a smdent's math self-concept. Influential 

entities may include individuals or society mediums of Hispanic math self-concept 

such as parents, brothers, sisters, teachers, friends, colleagues, newspapers, magazines, 

or television. Messages that tended to influence Hispanic self-concepts can be 

inferred from the following smdent discourse. 

lONMOMl ICOMPUTERENGINEER 

It seems like in engineering you are going to need math books . . . One time I 
went to an engineering business and I was watching them and that's what they 
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told rne. 'Never throw your notes and never throw away your books. Keep 
them.' I tumed around 'neh' I didn't believe them . . . 'Every worker has their 
own books, all of them their own notes, and we still use them till this day'... 
Now I believe it. (p. 15) 

A lot of teachers say this 'I have a lot of determination' You know . . . 
determination, but I can't just msh things. This is what he told me 'I can't 
just msh things. I am determined to do something. But you can't just mn 
around and msh at it, you have to go and ease up on it.' (p. 18) 

[My friends] some of them, yes some of them did like they love that class 
[math]. They say 'who do you have for math class?' Well I got so and so. 
Yeah he is good, you always playing games and this and that. And people tum 
around well I got this teacher, and we don't play games and stuff like that, but 
we are learning something, (p. 22) 

Attributes: Math books and notes are important to the smdent, sees reality 
connections between a career and mathematical artifacts, is acquainted with 
individuals who are math oriented, is an independent thinker, determination, 
overzealous, have teachers who give the student thoughtful attention, have 
friends that love math, has teachers who use hands on applications and 
manipulatives. 

Behaviors: Involved in an engineering club, determined to get things (math related) 
done, plays math games and is actively involved in his math class (refer to 
Appendix B for additional attributes). 

The juxtaposed experiences of this student were first hand in that he saw the 

use of keeping math books and math notes for his future career as an engineer. This 

experience gave him the juxtaposed message that math is important and that it has a 

purpose for the future. If as educators we want to increase the interest in students for 

math, it is vital to make the connection of math with the real world (Kasten & Howe, 

1988). 

The teacher in this discourse was able to instill in the smdent a feeling of 

confidence for doing mathematics, "A lot of teachers say this 'I have a lot of 

determination.'" According to Mathews (1984), fostering a positive attitude about 

mathematics in Hispanic students is an important variable in increasing math 

performances. 
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Other sources of confidence can also come from peers as was evident in the 

statement,"... they love that class [math]." Peer influence is important in helping to 

develop the love of leaming for math in Hispanic students (Wallace, 1986). As a 

mathematical society we must teach our smdents to leam to value mathematics, build 

up the confidence in students' ability to do mathematics, ensure smdents become 

mathematical problem solvers, teach smdents to leam to communicate mathematically, 

and insure that students leam to reason mathematically (NCTM, 1989). Because the 

participation and inclusion of Hispanics in mathematics has traditionally been low, it 

becomes a matter of necessity to establish the "I can attitude in all smdents . . . 

[through] Practical techniques for improving the delivery of mathematics in the 

classroom that will ensure that increased number of smdents (primarily ... Hispanic) 

will be confident and competent in mathematics" (Wallace, 1986, p. 36). 

A behavior that became an important outcome from this student's discourse 

was that he was involved in an engineering club. In this engineering club he was able 

to relate the importance of math to the real world. He was also quite determined and 

actively involved in his math classes. Being actively involved in his math-related class 

and being determined helped him become an effective math student. Providing an 

active participant environment in a math class will help smdents in avoiding "math 

phobia" (Dodd, 1992). Positive math experiences (such as playing math games, 

joining an engineering club) can have subsequent effect on future mathematics 

leaming (Illman, 1992; Trentacosta & Kenney, 1997). 
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Cognition Belief III 

Reality Manifestations and Discussion 

Reality manifestations that are cognitive beliefs may be defined as realistic 

characterization about mathematics and its effect, impact and representation in 

societies that have an educative impact on Hispanic smdents. According to research 

societies of educative namre and non educative namre have different perspectives 

about what makes a successful mathematics smdent (Reyes & Jason, 1992). 

Members with non-educative perspective have beliefs about math that are non-effective 

(Catsambis, 1994). For example, they may view mathematics as just numbers, rote 

memorization, and not related to real world applications, as opposed to the educative 

society that often tries to teach the value of math and its relation to careers and to the 

real world (NCTM, 1989). These beliefs of the non-educative society have a way of 

filtering to those students who are still active members of an educative society. The 

goal of math education is to instill in smdents the importance of knowing math, and 

motivating smdents to pursue advanced courses (NCTM, 1994). 

Reality manifestations that are cognitive beliefs that were analyzed from 

participant discourses can be seen in the following sample transcript excerpts. 

4M0M1 lELECTENGINEER 

I just think if it comes natural to some, sometimes it doesn't. If it comes 
namral to me I am just going to take advantage of it and get over it . . . If 
others can't get it right I can understand it, not everybody is good in math . . . 
Some people love math some people hate math. Some people can get real 
good grades in it. Some people can't pass the TAAS [Texas Assessment of 
Academic Skills], (pp. 19-20) 

I see other people taking it, they are leaming new things bigger and better 
things, like bigger problems. It just fascinates me cause I want to do it too . . . 
And then they tell you it will be real hard, real hard so when you take it well, 
when I take it, it's like it's nothing, it's a piece of cake. (p. 29) 
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I figured if you are good in math then you'll be very good in engineering field 
or computer field if you are taking computer science along with it. That's what 
and that's what you are looking for in the future cause the fumre is going to 
be electronic and computers, (p. 30) 

Attributes: Is aware of the advantages of math-related careers, has math role models, 
knows the importance and effects of knowing advanced mathematics, is 
successful in mathematics, is confident, appreciates, acknowledges, is 
fascinated with math, likes to be challenged, and has realistic views about 
knowing math. 

Behaviors: Pursues a math-related career, associates with math role models, took all 
honors courses, takes advanced classes for the challenge of it, has successful 
experiences in his math classes, takes advantage of his innate math attribute, 
and got a 100% on the TAAS. 

It is vital that all smdents have the understanding that math -related careers can 

lead to higher paying jobs in society. As can be seen from the list of attributes this 

student knew how important it was to know advanced mathematics. For him it was in 

terms of "bigger and better things, like bigger problems" that had a fascinating effect. 

His sense of reality and how "if you are good in math then you'll be very good in 

engineering field or computer field" had provided a source of motivation to pursue his 

math-related career. Additionally, it seemed that this student also had an innate math 

attribute that contributed to his behavior, as can be assumed because of passing his 

TAAS exam with a 100%. 

Math students do have a reality base of how important it is to leam 

mathematics and also feel that anyone can leam mathematics as long as they try 

(Kloosterman & Cougan, 1994). According to Kloosterman et al., challenging 

students in their mathematics classes can help instill the enjoyment, confidence, and an 

appreciation for math. Further, this enjoyment for mathematics can help increase 

minority participation and a sense of motivation (NCTM, 1994). Having a realistic 
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base of mathematics, therefore, does not divorce smdents from EFF emotions such as 

confidence, fumre math goals, and having a fascination for math. 

Cognition Belief IV 

Instrumentality and Discussion 

Instmmentality beliefs of a cognition namre that were abstracted from 

participant discourse define statements that are goal oriented, related to the utility of 

mathematics, and to the relevance of mathematics. Research on beliefs about math 

indicate that smdents understand that careers such as engineering, the sciences, and 

medical degrees necessitate advanced mathematics and will bring high social stams 

(Moeller, 1994). Minority smdents also realize that advanced math courses such as 

pre-calculus and Calculus were vital to the attainment of a university degree in these 

latter fields. It seemed that these smdents saw math as a vehicle or an attribute that 

existed to serve a purpose. The following discourse taken from student interviews 

illustrates the instmmentality belief of a cognitive namre. 

26MOF1ITEACHER 

At first I took pre-calculus. I was like 'If I can handle this okay, then I am 
going to take Calculus.' Even if I flunked pre-calculus I was going to try to 
take Calculus anyway. I mean I wanted the experience and I know when you 
get to college you are going to need the Calculus anyway, so you are going to 
need the math and you are going to need that. I am so scared of flunking out 
of any class in college that I just decided I am going to tough it out whether I 
flunked or I don't, (p. 3) 

I would tell him [brother]... he has to grasp it, he has to grasp it, the concepts 
. . . He is going to need it especially for his SAT, ACT, everything. That's 
what he is going to need whether he likes it or not. (p. 13) 

When I was making my plans in my freshman year they had the little 
pamphlets thing that would tell you what do you think you will be taking by 
your senior year. I had stopped my junior year at pre-calculus. 1 wasn't 
going to take calculus . . . But then I saw the SAT. I was like 'no 1 have to 
take Calculus, I have to, if I want to better my score.' (p. 17) 
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Attnbutes: confidence, persistence, cognizant of the need for advanced mathematics, 
connection of advanced math skills with life goals, fear of failure, inner 
strength, and encouraging. 

Behaviors: took pre-calculus, planning to take calculus, going to tough it out, advises 
relations about math and its relevance to standardized testing, and takes 
behavioral actions to improve on standardized exams (e.g., SAT). 

It is important to increase in minority smdents the relevance of math in their 

daily lives. The participants for this study understood that mathematics was very 

much related to standardized testing such as an end of course exam (EOC), TAAS, 

and college entrance exams such as the SAT and ACT. "High-stakes tests" such as 

the SAT and ACT are significant for some students, especially college bound students 

(NCTM, 1998). The participants of this study all encountered these "high-stakes" 

tests, that in effect had an EFF consequence, such that it would be useful in helping to 

fulfill career goals. 

Baily (1998) sees the ACT and SAT as a motivator for students to enroll in 

challenging classes. "It is possible that many would not take algebra 2 or 

trigonometry if it were not for these tests. A statement such as ' the tests requires you 

to know this' is a powerful motivator" (Baily, p. 11). Current curricula need to be 

stmctured so that the relevance, practical, applied and connected aspects of math relate 

to the present realities of an ever-changing society. 

As can be seen from this student discourse, the fact that she had to take 

Calculus did provide a sense of confidence (Baily, 1998). She persisted in her pursuit 

regardless of her negative feelings of being scared to fail. Her fear of failing helped to 

build her inner strength and provided her with the courage that she felt she would need 

for college Calculus. In addition, her fear of math did not prevent her from advising a 

family member on the importance of knowing mathematics "I would tell him |brother| 

. . . he has to grasp it, he has to grasp it, the concepts . . . .He is going to need it jmath] 

81 



especially for his SAT, ACT." Her behaviors were also not affected because she 

enrolled in pre-calculus and was planning to tough it out in her calculus class. 

Perseverance, confidence and courage allowed her to try to take Calculus because it 

was going to help on the SAT scores. It was thus, necessary and indeed a reality that 

taking a Calculus class was necessary for obtaining the highest SAT scores possible 

(Kasten & Howe, 1988). 

Cognition Belief V 

Readiness Interest and Discussion 

From the analyses of student discourse, cognitive readiness interest described 

Hispanic smdents' beliefs that they are able to respond without delay or hesitation to 

math inquiries, "I was getting everything real quick . . . I was like saying all the 

answers out loud." It suggests that they have the mental fitness to do math, that they 

are predisposed to take behavioral actions of a subjective manner in order to excel in 

math, "I was doing all my homework. I was paying attention in class." Readiness 

interest students are going to try their best to maintain or improve mathematical 

experiences. 

17MOF11DOCTOR 

I was just getting everything real quick . . . I was like saying all the answers 
out loud . . . If I take pre-cal next year . . . I think it's going to be too hard but 
I can make an A, in Algebra II, maybe I can make an A in pre-calculus, but I 
can try and maybe I do get an A (p. 7) 

I just memorize steps, I know I can do this, to get this answer. I am pretty 
good with that but it's just like sometimes I mix the formulas . . .but otherwise 
I am pretty good at that. Looking at a problem and knowing that is matches 
up with this to find the answer, (pp. 9-10) 

I passed the TAAS, and I was doing better in my grades and I felt 'you know 
what I am just going to do great; and I ended up making an A. . . . I was 
doing all my homework. I was paying attention in class. I was just looking at 
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the overhead. . . . If I had a question, I asked him.. . . I go back, ttying to do 
everything exactly how he (teacher) did it on the board, (pp. 25-27) 

Attributes: Positive effect, past competence, confidence, overzealous, effort, motivated, 
and goal onented. 

Behaviors: Quick to find the right answers, participating in classroom discourse, tries, 
passed the TAAS (state standardized test), will make an A in fumre math 
classes, makes A's, memorizes formulas, does homework, pays attention, asks 
questions, and tries. 

It is apparent from the attributes that she had a well developed math abihty. 

Her math abilities were evidently readily perceived through her behaviors such as 

finding the right answers, participating in classroom discourse, and passing the TAAS. 

These positive and successful skills assured her that next year's Algebra II class, 

regardless of how "hard" it would be, would ensure a grade of an "A." 

In spite of having to memorize formulas, her confidence, effort, and motivation 

would help her solve math problems (Powers & Wagner, 1983). Passing the TAAS 

provided additional confidence that played an influential role in her behaviors such as 

asking questions in the classroom, doing her homework and anticipating an "A" in 

math coursework. 

The essential affective components for this student were her over-zealousness 

and goal orientation leading to a type of "Mathematical Power" (Trentacosta & 

Kenney, 1997). These EFF attributes made her a successful and effective math 

student. According to Dodd (1992) successful experiences can have subsequent 

effect on future mathematics leaming, "If I take pre-cal next year . . . 1 think it's going 

to be hard . . . maybe I can make an A in pre-calculus." 
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Affect Beliefs of Hjgh. Medium 
and Low I ^vels of MSSf? 

Overview and Findings 

Analysis of participants' discourse in this research smdy reflected beliefs that 

were affective and were inferred through their physiological reactions, emotional 

reactions, and reality manifestations. The Affect beliefs held by these Hispanic 

students developed through their interactions in environments in and out of school. 

The Affect beliefs are related to smdents' perceptions of their math ability, how 

smdents value math, and how well smdents perform in mathematics (Wigfield & 

Meece, 1988). Affective responses reflect a Hispanic student's evaluations and 

feelings toward mathematics that all students in all levels of MSSE appeared to share. 

Student discourses that define Affective stmcmres will be discussed and 

presented in the following paragraphs. Because the Expectancy Value theory 

describes the relation between beliefs about math and the attimde toward math, the 

evaluative judgments help determine the type of attitude participating Hispanic 

students hold about mathematics. Attitude is the tendency to respond to math with 

some degree of favorableness or unfavorableness. It is the evaluative reaction to math 

that will be considered to be the core of these smdents' attitudes. 

Consistent with the cognitive tenor of most current theorizing . . . this 
evaluative reaction is generally thought to be based on the person's 
expectations or beliefs conceming the attitude object... the theory of attitude 
formation describes the relation between beliefs about an object and the 
attitude toward the object in terms of an expectancy-value (EV) model. 
(Ajzen, 19%, p. 298) 

The evaluative judgment for all discourse in this study was the EFF and NEF 

of the belief and its predictive power to form a high, medium, and low levels of MSSE. 

Only those beliefs that were determined to have an EFF evaluative power for MSSE 

were used in this study. Those beliefs that were NEF in determining a positive MSSE 

84 



that were present in participant discourses were not the purpose of this study. Further, 

from each Affective belief statement, attributes and their related behaviors were 

abstracted and a list was prepared. Each student discourse used as an example of each 

belief is followed by a list of attributes and behaviors that was cogent to that discourse 

excerpt. 

Affect Belief VT 

Physiological Reactions and Discussion 

Physiological reactions can be found in student discourse that include 

functional reactions about mathematics. Functional processes in Hispanic students 

may include sweating, excitement, rapid heart beat, nervousness, nail biting, headaches, 

sleepiness (Bandura, 1986; Ginsburg & Asmussen, 1988) and many other processes 

that may affect math self-concepts "I just feel very excited. I got this feeling for math 

and the class before, my math I just got. I got i t . . . I was so happy." According to 

research, minority smdents suffer from math anxiety, or physiological feelings that 

may be advantageous (EFF) or of a disadvantage (NEF) to students' self-concept in 

mathematics (Tobias, 1988). For the purposes of this research study, however, only 

the EFF beliefs will be examined. 

Physiological reactions that were experienced by Hispanic students that were 

found in the discourses will follow. A subjective list of attributes and behaviors 

follow the student discourse. 

6MOF10COMPTECH 

I like math I just get real excited sometimes, just talking about math, 1 leam 
this and that. I would just get real happy and just ask, start asking a bunch of 
questions My older brother's friend one time I started asking questions 
and saying yeah 'how about this, did you know this and?' He goes 'Oh >ou 
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really like math?' and I would say "Yeah." He goes . . . 1 like it [to] but not to 
point that I get real excited like you do!' (pp. 18-1.) 

I was in V grade they teach you to like math . . . I really like it [math] because 
I had liked to add, and you know you get this little bit and you take away this 
many bears. I was doing that with toys. I was very excited because it was 
toys. And 'how many do you have left?' Write it down and yeah, it was fun. 
(p. 21) ^ 

I would sit down take out my homework and tum it in. Then sit back down 
and just wait for everyone to get to class. I would be anxious to do my work, 
(p. 29) 

I can do this . . . now I have confidence. I just feel very excited. I got this 
feeling for math and the class before, my math I just got. I got it. I am ready 
for this test. I can take it. I was so happy, (p. 42) 

Attributes: Likes math, excitement, happy, enthusiastic, inquisitive, has fun in class, 
anxious, patience, confident, motivation, inquisitiveness, and tolerance. 

Behaviors: Math dialogues, asks questions, uses manipulatives, does homework, can 
take tests, and comes to class prepared to work. 

These feelings of happiness and enthusiasm created excitement, e.g., "I just get 

real excited sometimes," about talking and leaming mathematics. Asking questions 

and being curious about math created feelings of happiness and excitement, "I started 

asking questions and saying yeah 'how about this, did you know this?" House (1988) 

suggests that it is important to nurture the enthusiasm in students so that they can 

associate math with positive and effective emotions. 

As can be seen from the above discourse, this student had EFF re-occurring 

physiological emotions for math "excited, happy, confidence, excited, happy." She 

carried her excitement for math outside her classroom, for example with her brother's 

friend. The toys and the association of these toys with math developed in her the EFF 

physiological reactions to math and created first hand feelings of excitement. Her 

EFF emotions were instilled in her from T' grade. It can be assumed, that EFF 

experiences dominated her early years of education. These experiences motivated her 
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to do her homework, and she was always ready to continue with other math work. 

Regardless of feeling "anxious," she still maintained her "confidence," and these 

physiological feelings helped her look forward to certain math goals such taking a 

test. 

Affect Belief VII 

Emotional Reactions and Discussion 

Analyses of student discourse resulted in affective beliefs that could be 

interpreted as emotional reactions. Stipek, Salmon, Giwin, Kazemi, Saxe, and 

MacGyvers (1998) found that classroom practices nurture emotional reactions such as 

students' motivation. In a study of 624 smdents with 24 teachers, Stipek et al. found 

that there was indeed a convergence between how teachers taught and students' 

affective attributes. Emotional reactions beliefs are Hispanic smdent's tendency to 

react to, to be prone to, or be moved by emotion with respect to mathematics, e.g., "I 

always felt good, I could always do math . . . As we speak it is the only thing I am 

good in at school." Students view mathematics as being powerful and influential 

enough as to bring out intense EFF and/or NEF feelings. 

Again, for the purposes of this study only the EFF emotions were examined 

for attributes and behaviors. Examples of effective emotional reaction beliefs follow 

and are discussed as to their relationship to math self-concept in Hispanic students. 

5M0M1ITEACHERLAW 

I would do the homework. I would feel happy if I do the homework cause I 
accomplish something. I would finally do something I'm supposed to 
do. (p. 4) 

I would get A's and B's. It makes me feel kind of good cause 1 knew what I 
was doing . . . I was so happy because I was doing what my mom wanted me 
to do. (pp. 6-7) 
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After being involved with it (math) for so long. I always felt good, I could 
always do math. It's been fun for me . . . As we speak it is the only thing I am 
good in at school, (p. 38) 

It (math) interests me a lot. Anything to do with math would interest me I 
am a math nut. Let me put it that way. I'm like that. That is who I am. I do 
love math, it's the best course, it's the only thing that I am good at in school. 
Happy! Happy feelings [when hear the word math] cause I know I can do 
good in that course, (pp. 56-57) 

When I see this long problem that it's hard to understand . . . You take your 
tinie, you do it, you follow through, you double check it and you actually 
finish it. That is what makes me feel good... It makes me feel good cause I 
accomplished something . . . I'm not going to give up. I'm going to keep 
going, (p. 62) 

Attribute: Interested in math, a math nut, likes math, loves math, best subject, happy, 
confident, understands math, persistence, feels good, math is fun, sense of 
accomplishment, and parental effect. 

Behaviors: Double checks problems, finishes problems, does not give up, keeps 
going, always able to do math, does homework, and gets A's and B's. 

The simple task of doing homework instills in this student a feeling of 

accomplishment and happiness, "I would feel happy if I do the homework cause I 

accomplish something." Further making the grades of A and B also created feelings 

of accomplishment and happiness. It becomes necessary in mathematics to be able to 

generate positive effective emotions that will enable students to continue to pursue 

their mathematics courses. Positive effective emotional factors will tend to affect 

mathematics performance. Positive emotions such as "feeling good, happy, and 

love" about mathematics are a strong indication of a positive math self-concept and 

further are positively related to math achievement (Reyes, 1984 as cited in Ginsburg & 

Asmussen, 1988). 

The affective climate in a classroom can be the most powerful predictor of 

students' motivation (Stipek, 1998). Regardless of career orientation, students must 

be able to feel positive or comfortable in their emotions about mathematics. It is a fact 
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that not every student will want to pursue a math-oriented career or enroll in courses 

such as Calculus or Trigonometry; however, the opportunity for Hispanics should not 

be hindered by mental or physiological functions. According to Sheffield (1998): 

The fact remains . . . that not all students beyond ninth- or tenth-grade level 
have the interest or motivation to study mathematics in depth. For the students 
who do have the ability, interests, and motivation, we must ensure that the 
study of high-level, complex mathematics is available in all our secondary 
school, (p. 3) 

From the discourse of Hispanic students of their effective beliefs, it was found 

that liking math, loving math, having an EFF emotion or physiological belief was 

based on realistic experiences. For this smdent, because mathematics was so 

predictable in that every math problem had an answer, it had an appealing effect. That 

is, this student liked mathematics. Upon hearing of the word "math," it brought up 

memories that were pleasant because it was easy to leam and this student received 

good grades, "Happy feelings [when hearing the word math] cause I know I can do 

good in that course." 

Because of his EFF experiences, math interested this smdent to a great degree 

and further, he considered himself a "math nut." Dodd (1992) believes that a goal in 

education is to increase math fans in order to decrease math avoidance or anxiety. 

Regardless of the difficulty of the math problem, the challenge of finding the solution 

was a source of positive effective feelings,"... it makes me feel good cause 1 

accomplished something I am not going to give up. I'm going to keep going." 

Conation Structures: High. Medium and Low 
Self-Esteem Attributes and Behaviors 

Overview and Findings 

Analysis of smdents' discourse data, collected through student interviews and 

academic records collected from participants' elementary, junior high and high school 

89 



indicated five Conation beliefs. The Conation beliefs held by Hispanic smdents 

developed through their interactions in an environment in and out of school that 

caused an effect in direct or intangible ways. Conation stmcmres are beliefs 

conceming the distinguishing qualities of mathematics. Conation responses are 

behaviors, intentions, commitments, and actions with respect to mathematics. 

Conation responses would include smdents saying what they do, planning to do, or 

may do in respect to math. GPA, family/peer influence, teacher behaviors, career 

direction, and, reality manifestation behaviors were conation beliefs of mathematics 

that Hispanic students at all levels of MSSE appeared to share. 

Student discourses that define Conation stmctures will be discussed and 

presented in the following paragraphs. Because the Expectancy Value theory 

describes the relation between beliefs about math and the attimde toward math, the 

evaluative judgments help determine the type of attitude Hispanics hold about 

mathematics. It is the evaluative reaction to math that will be considered to be the core 

of these students' attitude. 

Consistent with the cognitive tenor of most current theorizing . . . this 
evaluative reaction is generally thought to be based on the person's 
expectations or beliefs conceming the attitude object... the theory of attitude 
formation describes the relation between beliefs about an object and the 
attitude toward the object in terms of an expectancy-value (EV) model. (Ajzen, 
19%, p. 298) 

The evaluative judgment for all discourse in this study was the EFF and NEF 

of the belief and its predictive power to form a high, medium, and low levels of MSSE. 

Only those beliefs that were determined to have an EFF evaluative power for MSSE 

were used in this study. Those beliefs that were NEF in determining MSSE that were 

present in participant discourses were not the purpose of this study. Further, from 

each Conation belief statement, attributes and their related behaviors were abstracted 
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and a list was prepared (see Appendix B). A list of subjective attributes and behaviors 

follow the excerpts of smdent discourse. 

Conation Belief Vni 

Grade Point Average (GPA) and Discussion 

The analyses of participant discourse from conation response beliefs indicated 

that GPA for Hispanic students was EFF in Hispanic smdents' math self-concept. 

GPA was thus predicted by previous performance and performance expectancies 

(Meece, Wigfield, Eccles, 1990). GPA for this smdy were grades received from 

elementary, junior high, and high school mathematics classes. Grades obtained from 

end of course exams, daily exams, math assignments, and/or math activities were 

examined for their influence over Hispanic student's MSSE. 

According to research, grades will influence the self-concept of smdents and smdents 

recognize the notable worth and value of math (Catsambis, 1994). In addition, the 

self-esteem instmment used in this smdy to determine levels of high, medium, and 

low levels of MSSE indicated that grades have a moderate correlation of .5783 to 

total MSSE. This correlation indicates that grades, such as GPA, have an EFF 

evaluative power for Hispanic student's math self-concept. An example of student 

discourse with GPA beliefs and a discussion will follow. 

21NMOF9NURSE 

[In elementary school] mostly A's and B's . . . I am happy when I can get an 
A. When I get a B, I try to get an A. So I pick up my grades [to an 1 A . . . 
Class assignments I usually would get Bs, I mean B or A's. (pp. 2-4) 

[In Algebra] mostly A's and B's . . . It made me feel proud of my self that I 
am doing really re^y good. (p. 11) 

End of course (EOC), we had to take a test and we didn't have to take our final 
because we passed, the whole class passed that test. End of course exam. So 
we passed that one so we didn't have to take the final for that class, because 
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everybody passed in that class. So we didn't take the final... It made me feel 
good cause we would have to take our final... We just had a free dav iust do 
whatever, (pp. 22-23) 

Attributes: Grades of A's and B's, happy, motivated, proud, and feels good. 

Behavior: Tries, EFF math work, pass the EOC, works hard, accomplishes goals, 
performs well on exams and assignments. 

Student records and excerpts from smdent discourses indicate that all smdents 

regardless of levels of MSSE (high, medium and low) experience math grades of 

A's, B's, and C's. These grades had an effect on this smdents' feelings, that is they 

made her feel happy and motivated. Receiving a "B," motivated this smdent to try 

even harder, that is to set her goal for an "A." These Hispanic smdents also 

experienced grades that are NEF, that is grades of D's and F's; however, it appeared 

not to have an impact on levels of MSSE. 

A lot of emphasis was placed on grades, tests, and finals in this student's math 

classes as can be seen by this smdent's statement, "So we didn't take the final 

. . . It made me feel good." The teacher enthusiastically rewarded grades and not 

necessarily the effort and enthusiasm that this student placed in her work. As can be 

noted from the discourse, smdents were rewarded for passing an EOC exam by not 

having to take a math final. Having a sense of accomplishment and being rewarded 

with a free day helped the smdent feel efficacious in math, "It made me feel proud of 

myself that I am doing really really good." There was an integration of knowledge 

(math) and intimate personal feelings that made leaming important, personally 

meaningful, and relevant. According to Ginsburg and Asmussen (1988), math 

performance is not determined by intelligence or math ability alone (i.e., grades). 

Mathematical performance was influenced by non-cognitive beliefs such as the 
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anticipation and excitement of not having to complete another academic demand, that 

is the end of class final. 

In spite of the apparent goals for this math class, that is the EOC, the math 

grades in elementary, class assignments, algebra, and the final, the end result or the 

consequences of such academic goals were EFF. The significant result of academic 

goals were feeling motivated, happy, proud and feeling good about herself. 

Conation Belief IX 

Familv/Peer Influences and Discussion 

The analyses of participant discourse from conative response beliefs indicated 

that family/peer influences for Hispanic students were EFF in Hispanic students' 

development of math self-concept. The term family/peer influence has been used to 

refer to causing an math effect in an indirect or intangible way and to exert influence 

on students MSSE. Research indicates that family/peer members (mother, father, 

sister, brothers, friend, classmate) do serve as role models for students' fumre 

commitments in academia and career options (Wallace, 1986; Kasten & Howe, 1988; 

Secada 1989). 

Mathematics education communities not only acknowledge how important 

parental involvement can be, but also attempts to understand its origins and 

complexities as well as the tensions that go along with parental involvement in the 

context of school mathematics reform (Peressini, 1998). Further, family members that 

are uniquely involved and oriented toward a strong math background will tend to 

develop family traditions of math interests. Examples of conation beliefs formed by 

family/peer influences follow, along with a discussion of the EFF of the influences in 

the formation of MSSE in Hispanic students. 
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2NM0FllMEDnELD 

I remember I was in l"" grade . . . She had given us this worksheet to do It 
had snowmen on it and you had to connect the dots . . .1 remember I did really 
bad on i t . . . I don't expect this out of myself My mom was like 'It's going 
to be ok.' My mom went over it with me. (p. 6) 

My dad was really big on 'You better take Calculus. To get into any big 
school you have to have Calculus.' . . . I wasn't going to take it, but I kept 
getting those really you know those looks from my dad. Like 'you know you 
are avoiding this. You know you are going to have to take i t . . . My dad is 
like 'you are going to need it (Calculus) it. You know every big school 
requires it. If you want to apply for scholarships.' (pp. 37-38) 

I went into Algebra II with the same people . . . Cause you go to high school 
knowing the same people. I figured well if they can do it, I can do it. So I 
went to Algebra II with the rest of them and we just smck together. We did it. 
(p. 21) 

Attributes: High expectations of self, parental support, parent encouragement, parental 
realization of importance of advanced math for career, confidence, and peer 
influences. 

Behaviors: Took Algebra II, en-roll in (Calculus, tries, accepts parental advice, peer 
tutoring, and accomplishes goals. 

The immediate school and home environments of these Hispanic students 

were forceful influences on students' actions that were related to pursuing high 

mathematics courses, being successful in mathematics, and encouragement attainment 

of math-oriented goals: "My dad was really big on 'you better take calculus.' To get 

into any big school you have to have calculus." These math-oriented goals were not 

necessarily a math career for many of these students, but rather, small successes such 

as good grades or carrying on a family tradition of taking a Calculus course. 

The term "family influences" may be defined as family/parents' actions that 

describe a condition of being deeply involved or closely linked to a student"s math 

achievements. This smdent's parent had been involved since T' grade with such 

simple math tasks as "connect the dots." However, it may be noted that the parent 
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provided moral support as well as a sense of calmness of perspective for the smdent, 

"My mom was like 'it's going to be ok.' My mom went over it with me." 

Family involvement may include mtoring smdents within their math homework; 

however, it does not imply that parents are necessarily math-oriented. Secada (1989) 

provides research indicating the positive effects parent involvement can have on 

smdent academic successes and affective related issues such as motivation. Parental 

involvement may include motivating smdents to complete their homework, or 

providing moral support for students' math endeavors or math commitment. 

Peressini (1998) states that most parents, regardless of their backgrounds and 

experiences, have important insights about their children that could be beneficial to 

the teacher as well as to the smdent; therefore, it is vital that the mathematics 

communities understand the various aspects that parental involvement can bring. 

For this smdent and many of the other participants, parents were in some 

respect involved with mathematics in their daily lives. The participant's parent for this 

example used math on a daily bases and further was involved in a continuing 

education program where the father was also a math smdent. Parent involvement. 

Goal 8 of the National Education Goals Report, Building a Nation of Leamers (1994) 

states that: 

Every school will actively engage parents and families in a partnership which 
supports the academic work of children at home and shared educational 
decision making at school, and that parents and families will help to ensure 
that schools are adequately supported and will hold schools and teachers to 
high standards of accountability, (p. 11) 

Peer support for this student helped alleviate the psychological pressure of having to 

take an Algebra II course, "So I went to Algebra II with the rest of them and we just 

stuck together." Peer support helped the smdent in her confidence to meet an 

academic goal. Peers not only supported her academically but also provided a type 
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of family-oriented environment, "So I went to Algebra II with the rest of them and we 

just stuck together. We did it." 

Conation Belief X 

Teacher Behaviors and Discussion 

Analyses of student discourse in this study showed that conative beliefs of 

teacher behaviors were a strong influence in the development of Hispanic's MSSE. 

Teacher behaviors were defined as teacher conduct or actions within a classroom or 

of an educative environment that have an influence on smdent(s) mathematical 

successes. There was a strong indication in this study that math teachers had such a 

strong influence. 

Rakow and Bermudez (1993) found that teachers of math can provide social 

and psychological persuasion to Hispanic students to succeed in class. Teachers of 

Hispanic students "... play a significant role in the achievement and attitudes of 

Hispanic students towards science and math" (Rakow & Bermudez, p. 670). 

Teacher behaviors that influenced Hispanic MSSE, along with a discussion on the 

EFF of these behaviors will follow. Again NEF teacher's behaviors were not the 

purpose of this research study. A list of attributes and behaviors are listed at the end 

of the smdent discourse. 

12NMOF9PSYCHOLOGIST 

I would do really well in her class. She was really nice and I remember the 
stuff when I learned. I was really happy I leamed . . . It was in 6'** grade I had 
Mr. Rogers, He was really nice too and I don't know he was like, see there are 
those teachers that are really strict, and after a while, you get tired of their 
strictness. I like, not teachers that can't handle a classroom, that can't get the 
kids to be quite. I mean I know it's hard for them but, someone that can 
control the class, but can joke around or laugh once in a while . . . I prefer that. 
(p. 11) 
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I thought sometimes she would you know some faults, but I mean who 
doesn't have faults, everybody has faults. So I did like her. I liked her. I 
leamed with her to, she taught well. If I had a problem she would come over 
and help us. I think that it was just in that class I think it was just, if you 
wanted to leam, then listen and follow her mles. (p. 12) 

She would just go over it until [smdent] got it. If it was taking a little bit too 
long, she says 'ok let me go over the rest, and then I'll come back to you.* 
She would do it personally. She would do it on the overhead so everyone 
could see just in case anyone else made the same mistake. I think that's why 
a lot of us leamed in there. She was the nicest teacher... It's just something 
about her, she is real friendly, it's like she cares and I have seen her mtor other 
kids . . . she always makes time for you . . . She'll work with you. Even after 
school she would say that 'come over if you need help or anything.' (p. 18) 

I have a sort of relationship with her cause I know her and she knows me, I 
might need help in the fumre. She could help with the math. I am sure I 
could go back to her and ask her. And she would help me. (p. 24) 

Attributes: Has had math teachers that are: nice, competent, disciplinary, humorous, 
helpful, dedicated, compassionate, friendly, caring, persistent, develops 
relationships with students and is always available to help all students. 
Student is: Happy, motivated to leam, determined to leam, and follows 
classroom mles. 

Behaviors: Accomplished behaviors, was able to leam well, respects her teachers, 
maintains a smdent-teacher relationship, and ask teacher for help. 

Teachers have a powerful influence, so much so that smdents, "resonate to the 

self-fulfilling prophecy of teacher's expectations" (House, 1988, p. 639). For all the 

students in this smdy, the affective aspect of teacher's personality helped students 

leam well: "I think that's why a lot of us leamed in there. She was the nicest teacher . 

. . it's like she cares . . . Even after school she would say 'come over if you need help 

or anything." Odom and Shaughnessy (1998) investigated the role of personality 

factors in mathematics achievement (using self-concept), suggesting that since 

confidence is prevalent in the successful student, teachers must continually find ways 

to encourage strong positive self-esteem and strive to enhance a positive self-image. 

Odom and Shaughnessy encourage teachers to assist students in maximizing 

mathematics potentials through their careful and thought-out actions and statements. 
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and well planned instmctional practices. Teachers' well thought out statements of 

praise, for example, will affect students' attitudes toward math (Thomas, 1986). 

In a study of 624 smdents and their 24 teachers, Stipek et al. (1998) found that 

instmctional processes positively affected students' motivation. The teacher for this 

student used an overhead to present the math lesson, but presented it "personally." 

Langrall, Thorton, Jones and Malone (19%) found that in improving methodology 

and pedagogical practices of teachers, beliefs about math could be positively 

changed. The math teacher of this smdent "would just go over it until [student] got 

it" and thus projected an interest and concem that all smdents leam well. This 

method and pedagogical practice instilled a motivation of leaming math and the 

determination to leam math for this smdent. It also provided an atmosphere in which 

accomplished behaviors were consequential for all students. 

Because of the teacher's personality, this student was able to leam well and 

develop a positive attitude because she was motivated to leam math. The teacher's 

pedagogy did not involve manipulatives or hands on material; however, it did involve 

factors of the affective domain. These affective domain factors were instmmental in 

instilling the determination to leam math and finally to maintain a smdent-teacher 

relationship: "I have a sort of relationship with her . . . I might need help in the fumre 

. . . I am sure I could go back to her and ask her. And she would help me." 

Conation Belief XI 

Career Direction and Discussion 

Analysis of Hispanic student's discourse indicated conation beliefs about 

career direction. Career direction is defined as student's career orientation that is 

math or non-math related. Because Hispanic students tend to avoid higher level math 
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courses in junior high or high school (Valverde, 1984), and thus avoid math-oriented 

careers, it was important to understand why students decided to pursue or not to 

pursue a math-oriented career. In spite of this math avoidance, Hispanic students 

believe that math is important because all job in the fumre will require math, and 

knowing advanced mathematics is essential for good paying jobs (Johnson, 1990). 

Many of the smdents in this research smdy felt that a math career did 

necessitate advanced math courses but deciding to enroll or receive passing grades 

was largely influenced by the effort on behalf of the smdent: "I am going to do it, I 

know I can do it." Students that had a high MSSE did not necessarily plan on a math-

oriented career such as engineering, sciences, or medical careers (see MSSE scores 

and goal orientation below). Further, smdents with a low MSSE did in fact plan to 

pursue a math-related career. 

It should be noted that the following smdent had a low MSSE score of 88; 

however, her career goal was to become a doctor. Hispanics recognized the notable 

worth of mathematics for future job opportunities in spite of their low math scores 

(Catsambis, 1994): 

Racial and ethnic differences in culmral, economic, and educational factors 
may actually translate into differences in oppormnity, achievement, and choice 
. . . For male and female minority students, leaming opportunities and levels of 
achievement are the most important barriers to mathematics' participation, (p. 
213) 

The following excerpts from the participants' transcribed interviews make the latter 

points clear. A list of attributes and behaviors follow the complete excerpt of this 

student's discourse. 

19M0F1IPEDIATRICIAN 

I guess I felt that I wasn't doing as good tin mathl as 1 thought 1 would. It 
(math) wasn't as easy for me this time . . . and as it's always been pretty easy. 
It (math) always been pretty easy. (p. 15) 
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I know It s going to be hard [to become a doctor]. But it's 1 mean I have this 
thing that everybody tells me 'You are not going to be able to do it [become a 
doctor]. . . I have this thing 'I am going to show them I am going to do it.' 
Sometimes people say 'Oh so what do you want to do, you want to be?' 'I 
am going to be a pediatrician' . . . 'Oh that's going to take such a long time. 
It s so hard.' . . . I am going to do it, I know I can do it. I said 'Yes, but it 
takes a while but it's something that I will be happy doing,' not just getting up 
and saying 'Oh I have to go work today.' (p. 39) 

She [mother] says 'giri I know you can do it, you are smbbom, you have been 
through things that I didn't think I could do, I know you can do it [become a 
doctor], you have always been one that... always been one to want to do 
more than everybody else.' (p. 40) 

I remember that I had my pediatrician [became smdent's role model]. I 
remember him . . . I was with him for a long time. I mean he was happy . . . I 
think that doctor didn't have to be so nice to me. He didn't have to be doing 
little things [for me], (p. 40) 

Attributes: Math is a challenge, easy, likes challenges, persistent, is motivated, has 
positive role models, parent influence and encouragement, happy, and 
ambitious. 

Behaviors: Math-oriented career, follows through difficult tasks, follows her own 
mind, and is not impressed by others negative opinions. 

Students that had a high MSSE score were not all focused on math-oriented careers. 

It should be noted that the participants' career decisions were not based on their math 

GPA's. It appeared that effort, motivation, juxtaposed motivation, parental 

influences, tenacity, persistence, self-determination, and other affective attributes 

motivated student to pursue a math-oriented career. 

This student was aware that "it's going to be hard [to become a doctor]," but 

she had self-determination and insurmountable tenacity. Her persistence fought off 

the negative encounters of those that did not believe in her and fed further into her 

determination to become a doctor "Sometimes people say 'oh so what do you want to 

do? . . . 'I am going to be a pediatrician'... Oh that's going to take such a long time. 

It's so hard.'" 
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If smdents have the confidence to succeed in math-related courses, then this is 

a strong predictor that they will choose math-related majors (Pajares & Miller, 1995). 

Other non-affective reasons students pursued a career that was math-oriented 

included having an interest in science, having a role model in a medical profession, 

and belonging to clubs and organizations that were math-oriented. 

Again aspirations of such careers were not necessarily related to GPA or 

MSSE scores. "Ambition, role models, parental influence and encouragement" 

provided the instmments need to implement their career goals. A list of scores of 

MSSE and their related career options can be seen below. As can be deduced, not all 

smdents with high and medium levels of MSSE were anticipating math-related 

careers. Score interpretation was as follows: 51-70 High MSSE; 76-85 Medium 

MSSE; and 87-114 Low MSSE (Table 4.2 follows). 

It should be noted that smdent career options have changed because of the 

technology era now proliferating in society (Burrill, 1998). The careers the 

participants for this smdy chose did not always require advanced mathematical skills. 

Career options that involve technology, knowledge of transportation processes, 

and/or computer skills, do not require advanced mathematics (Burrill, 1998). What is 

important in the math curriculum, therefore, is the content and the higher-order skills 

that are being taught that will enable all students to meet all of society's changing 

needs. Careers options for smdents call for different math knowledge and content 

that the educative societies will have to address. 
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Table 4.2 Student MSSE Score and Career Aspirations 

MSSE Score 

114 

103 

102 

97 

95 

91 

88 

87 

85 

84 

80 

79 

78 

77 

76 

70 

67 

66 

64 

62 

59 

58 

51 

Career 

Physical therapy 

Coroner 

Doctor 

Psychologist 

Air Force 

Teacher/Law 

Pediatrician 

FBI 

Software engineer 

Mortician 

Electrical engineer 

Computers 

Teacher 

Physical therapy 

Doctor 

Meteorologist 

Teacher 

Computer engineer 

Nurse 

Aero-space engineer 

Law 

Computer technician 

Doctor 

51-70 High MSSE; 76-85 Medium MSSE; and 87-114 Low MSSE. 
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Conation Belief XII 

Reality Manifestation Behaviors and Discussion 

Reality manifestations of conative belief type are defined as Hispanic 

smdents' realistic behaviors or being aware of realistic behaviors that are 

mathematically-oriented that can increase or decrease successful math experiences. It 

should be noted that Hispanic smdents are very aware of the difficulty of math and 

that math is made up of differentiated challenges (Johnson, 1990). In spite of these 

awareness factors, the EFF math behaviors for the smdents of this research student 

were unaffected. 

These reality manifestation behaviors are performed or will be performed in 

order to positively affect the MSSE of Hispanic students. The participants for this 

study are aware of these behaviors. For the purposes of this study, the researcher is 

only interested in those experiences that are EFF in MSSE. Examples of reality 

manifestation attributes and behaviors follow. A list of attributes and behaviors follow 

at the end of the smdent's discourse. 

23MOM9METEROLOGIST 

In 8'̂  grade my pre-algebra class I took a lot of notes. A lot of notes. I mean 
that class wks no hands on at all, no hands on at all. All lecture it was just, I 
mean we leamed through notes. That's how we leamed it. We would takes 
notes every single day. It would explain how to do everything m very 
technical terms. Terms, proper terms . . . That's how we learned everything. 
That's why it was harder. I remember one time I had to pay for tutonng 
because I didn't I mean I didn't get some things, (pp. 24-25) 

I went to the counselor actually that year and asked her for a transfer out of 
that class. Because I have to take an end of the course (EOC) exam. 1 am not 
eoine to be able to pass it because I am not going to know what I am doing. 
Because I am getting taught by a leamer [a teacher who was leaming the 
algebra as she was teaching it to the students], (p. 27) 

I had geometry and that was a quick paced class because it was on a block 
schedule and so we would leam a lot of material everyday You leamed it in a 
day and the next day you moved on and I mean you could go to tutonng, that 
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is the only way you could if you were behind, that's the only way you could 
keep up. (p. 29) ^ ^ ^ 

I was thinking, I just have to try harder and just try, really really pay attention 
and leam what I have to leam so that I can bring my grade up, cause I didn't 
want to keep that B . . . I just tried my best and I brought it back up, the B to 
an A. (p. 34) ^ 

He would put the names on the board. It felt pretty good I got on the "A" list 
a few times. There were a few times that I wasn't on the 'A' list. I know if 
my name wasn't on the 'A' list, I knew I really had to work to get back on 
there because that was my way of knowing 'you don't you don't have an 'A' 
and you are doing, you are not doing as good as you can. (p. 38) 

I thought I was doing good and then all of a sudden I take a dive. I was 
getting concerned for myself So I went to tutoring a few days. I found out 
what I was doing wrong and started to fix it as well as I could, (p. 45) 

Attributes: Initiative, likes challenges, motivated, sees relevance of math, enjoys 
leaming, enjoys mathematics, is introspective about math ability, skills and 
grades, confident, and is not afraid of failure. 

Behaviors: Took notes, leamed through notes, participated in math dialogue, went to a 
tutor, communicates with school personnel, took geometry, tries, pays 
attention, leams relevant math, improved grade of 'B' to an 'A,' made the 'A' 
list, and uses mastery leaming. 

According to the first and second statements, these Hispanic students were 

aware of the reality requirements for mathematics in their classroom: "We would 

takes notes every single day. It would explain how to do everything in very technical 

terms . . . I have to take an end of course (EOC) exam. I am not going to be able to 

pass it because I am not going to know what I am doing." All of the participants 

from this study showed initiative and worked hard when confronted with the latter 

reality manifestations. Persisting in the reality behaviors gave the students the 

confidence and skills needed to be successful in his "geometry" class. The geometry 

class provided a lot of challenges because according to one student "you leamed it in 

a day and the next day you moved on." 
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These Hispanic smdents were aware that "you can't get something for 

nothing," that receiving high math grades were behaviors that resulted from hard 

work: "I just have to try harder and just try, really really pay attention and leam what 

I have to leam so that I can bring my grade up." In Kloosterm, Raymond and 

Emenaker's (19%) smdy on mathematical beliefs, smdents tended to agree that any 

one individual can leam mathematics if they tried. 

The last two commentaries indicate that this smdent was able to have objective 

reflection about his math skills "I know if my name wasn't on the 'A' list, I knew I 

really had to work to get back on there because that was my way of knowing 'you 

don't you don't have an 'A' and you are doing, you are not doing as good as you 

can." These commentaries are very much like other smdents' discourses in this 

research smdy, in that accomplishing successes demands hard work on the part of 

the student. As these discourses illustrate, the common characteristics shared by all 

smdents is the realization that all students will be able to succeed in mathematics 

advanced courses; however, the effort, challenge, and tenacity must come from within 

the smdent. 

In order to succeed, however, smdents will have to abide by the classroom 

prerequisites of taking notes, participating in a math dialogue, paying attention in 

class, and taking the self-initiative in improving an academic grade of a "B" to an 

"A." Once smdents do meet and realize the reality of the math classroom, the 

consequence or end result will be the motivation, confidence, and initiative needed to 

build a strong MSSE in all smdents. 
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Chapter Summary 

In this chapter, the researcher presented Fishbein's and Ajzen's theory on 

attimde formation and Expectancy Value theory (EVT) and how each theory is related 

to determining participating Hispanic students' attributes and behaviors. According to 

the EVT, an Hispanic student's overall attitude about math is determined by what 

"good or bad" can come out of behaviors associated with math. According to Ajzen 

(1988), responses used to infer attimdes can be categorized into cognition, affect, and 

conation. A brief description of why beliefs are important to attimde formation was 

discussed. 

Following the section discussing theoretical issues, cognition categories of 

students' discourse from interviews were described. Findings in the cognition beliefs 

included math characterization, juxtaposed messages, reality manifestations, 

instmmentality, and readiness interest that helped define and describe how these 

Hispanic smdents' math self-concepts were formed. Each category was discussed 

individually, with the relationship to current research also included. 

The section that followed described an affect belief with two categories. 

Findings in the affect beliefs included physiological reactions and emotional reactions 

that helped define and describe how these Hispanic students' math self-concepts were 

formed. Each category was discussed individually, with the relationship to current 

research also included. 

The final section of attitude formation was categorized into a conation belief 

category. The conation beliefs that define and describe how these Flispanic students' 

math self-concept were formed include GPA, family and peer influences, teacher 

behaviors, career direction and reality manifestation behaviors. Each category was 
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discussed individually, with the relationship to current research made clear. Following 

the career direction category and discussion, the researcher provided a list of 

participating smdents' levels of MSSE and the anticipated career goal of each student 

participant. 

The summary, conclusions and implications of this research smdy follow. 

Included in the next chapter is a full explication of findings from each response used 

to infer attimdes of each Hispanic smdent participant. Conclusions based on findings 

from this research study are discussed. Implications of this research study for 

parents, mathematics educators, and society are presented. Questions for further 

research are detailed. This research study concludes with a final discussion based on 

the cognition, affect, and conation beliefs and how they related to these Hispanic 

students' MSSE. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND IMPLICATIONS 

Introduction and Overview 

Purpose of Study 

The purpose of this research smdy was twofold. The primary purpose was to 

identify attributes (e.g., characteristics, quality, value, or goals associated with math) 

that are indicative of the MSSE in Hispanic students. The level of attitudes towards 

mathematics was determined by the use of a questionnaire. Determination of the 

levels of smdents' math self-esteem was for the purpose of differentiating attributes 

that may be related to high, medium, or low self-esteem. This smdy used a theoretical 

framework that helped to identify and determine what attributes help determine math-

specific attitudes (Fishbein & Ajzen, 1975). 

A secondary purpose of this research smdy was to identify ways (e.g., take 

more math classes, belong to math clubs, mathematics-oriented career) in which 

Hispanic students exhibit their attributes of (MSSE). These were determined by an 

interview with both semi-stmctured and open-ended questions. 

This chapter provides the following: (a) a brief summary of this research 

study; (b) a summary of the major findings of the research; (c) a discussion of the 

conclusions that were found in this study; (d) a discussion of the implications of this 

research study for educative societies; and (e) questions for further study. A brief 

review of the problem of this study follows for the interest of the reader. 

The National Center for Education Statistics (NCES, 1993a) has predicted a 

rapid growth for occupations requiring some type of math or science background by 

the year 2005 (e.g., computer analysts, technologists, engineers, scientists). The 
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National Assessment of Educational Progress (NAEP, 1990) has reported that 

Hispanic eleventh-grade students have beginning skills in math and understand its 

basic principles. However, they lack understanding of decimals, fractions, geometry, 

and algebra, and, in effect, are not able to pursue advanced courses of mathematics. 

Only 1% of Hispanic smdents were found to have sophisticated levels of mathematics 

training such as linear equations or inequalities (Johnson, 1990); therefore, few 

minorities participate in mathematics-related fields because of this inadequate or 

insufficient training (Mathews, 1984; Valverde, 1984). In addition, minority smdents 

arrive at junior and senior high schools less academically prepared (Oakes, 1983; 

Reyes & Jason, 1993) and experience less success in mathematics classes than 

smdents from Anglo backgrounds (Pajares & Miller, 1994). 

The increase of minorities in the United States has become a concem to all 

educative communities because these students have historically been noted to drop out 

of the secondary educational systems. The high dropout rate of Hispanic smdents 

virtually eliminates the added participation and presence of students of color in 

mathematics classes and math tracks in the secondary schools (Christine, 1990). In 

the educative communities at large, there have been attempts to alter the lack of 

minorities in mathematics tracks; however, lower numbers of Hispanic participants 

still prevail. Among the efforts to improve the academic stance of minority students 

has been an attempt to increase their overall self-esteem (Wylie et al., 1979). 

However, according to research, it is important for educators to pay special attention to 

specific aspects of self-esteem because "one might expect much closer correlations 

between specific aspects of self-conception and respectively relevant specific input, 

output, and correlated variables than between overall self-regard and these same 

specific variables" (Wylie, p. 698). 
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The theory of specific self-concept is the impems for this smdy. Self-concept 

frameworks have been used historically to help increase student academic successes in 

educative societies (Major, Sciarcchitano, & Crocker, 1993). It is of value to try to 

determine how a psychological perspective on improving math successes in Hispanic 

students might be formalized. In this respect, self-concept theory may be useful for 

determining how to maximize the involvement of Hispanic students in both elementary 

and secondary mathematics curriculums (Ellis, 1993; Haigh & Rehfeld, 1995; Kasten 

& Howe, 1988; Wallace, 1986;). 

Fishbein and Ajzen's (1975) theory on attitude formation provides a 

framework for examining the development and attributes of mathematics self-concepts 

in Hispanic students. A classification system of responses used to infer attitudes was 

placed in three categories: cognition, affect, and conation. All three categories can 

also be separated into verbal and nonverbal responses (see Table 3.2). 

The transcribed interviews were further analyzed using Expectancy Value 

Theory (Ajzen, 19%; Fishbein, 1%3; Fishbein & Ajzen, 1975) that, theoretically 

speaking, helps form the mathematics attimdes of students for this research study. 

Expectancy is concemed with anticipated outcomes or consequences of actions that 

are the subjective probability of success on a task (Meece, Wigfield, Eccles, 1990). 

The Expectancy Value Theory also referred to as the Expectancy Value Model (EVM) 

was discussed in detail in Chapter III and Chapter IV. 

Summary of Major Findings 

This research study sought to identify attributes that are indicative of MSSE in 

Flispanic students and to identify ways in which these attributes are exhibited. 

Attributes of MSSE and ways in which MSSE are revealed outwardly were examined 
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from personal interviews and through Fishbein and Ajzen's (1975) theory on attimde 

formation. The transcribed interviews were further analyzed using Expectancy Value 

Theory (Ajzen, 19%; Fishbein, 1%3; Fishbein & Ajzen, 1975;) that, theoretically 

speaking, help form the mathematics attimdes of Hispanic smdents for this research 

study. 

Transferability of the research findings, according to Lincoln and Guba 

(1985), is not the responsibility of the researcher. The researcher has to "provide 

only the thick description necessary to enable someone interested in making a transfer 

to reach a conclusion about whether transfer can be contemplated as a possibility" 

(Lincoln & Guba, p. 316). 

Validity of the quantitative instmment was provided through the use of an 

extensive and comprehensive literamre review. According to Frederic (1998), an 

extensive literature review brings to the surface the relevant components or dimensions 

of math self-concept. A "split-half reliability" test showed that results from the 

quantitative data had a high reliability of .9181. 

The findings of this research study implicated three response categories in 

which Hispanic students' beliefs may be inferred. These beliefs are formed through 

their daily interactions with the educative and non-educative societies. The three 

response modes from the Hispanic smdents were cognition, affect, and conation 

(Rosenberg & Hovland, 1960 in Ajzen, 1988). A brief description of each response 

mode follows. 

Cognition beliefs (see Table 4.1) were recognized as math characterization, 

juxtaposed messages, reality manifestations, instmmentality, and readiness interest. 

Typical behaviors associated with these cognition beliefs were: planning to take 

additional advance math courses, always trying to improve academic grades, 
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completing all homework and class work, actively involved in classroom activities and 

discourse, and serving as a math tutor. Cognition stmcmres are beliefs conceming the 

distinguishing qualities of mathematics. Cognition responses reflect perceptions of 

and information about mathematics. Math characteristics, juxtaposed messages, 

reality manifestations, instmmentality, and readiness interests are imperative 

perspectives of the qualities, perceptions and information of mathematics that Hispanic 

students in all levels of MSSE appeared to share. EFF math behaviors were a result 

of EFF and NEF attributes. 

Affective beliefs (see Table 4.1) identified in this research smdy are 

physiological reactions, emotional reactions, and reality manifestations. Math 

behaviors associated with these affective beliefs were as follows: participating in 

classroom math dialogues, involvement in EFF classroom math behaviors, meeting 

homework, math work, and math test obligations, and making grades of A's and B's. 

The Affect beliefs held by Hispanic students developed through their interactions in 

environments in and out of school. The Affect beliefs are related to students' 

perceptions of their math ability, how students value math, and how well students 

perform in mathematics (Wigfield & Meece, 1988). Affective responses reflect a 

Hispanic smdent's evaluations and feelings toward mathematics that all Hispanic 

students of this research appeared to share. Math behaviors associated with these 

affective responses were similar to those behaviors of the cognitive beliefs. Affective 

beliefs were a result of the math behaviors. 

Conation beliefs (see Table 4.1) held by Hispanic students in this research 

study developed through their interactions in an environment in and out of school that 

caused an effect in direct or intangible ways. Examples of conation behaviors were as 

follows: enrolled in advance math courses, did peer tutoring, listened to parental 

112 



advice, participated in EFF classroom math behaviors, participated in math dialogues, 

asked teachers for help, tried hard, and made A's and B's in math work. Conation 

stmctures are beliefs conceming the distinguishing qualities of mathematics. 

Conation responses are behaviors, intentions, commitments, and actions with respect 

to mathematics. Conation responses would include students saying what they do, are 

planning to do, or may do in respect to math. GPA, family/peer influences, teacher 

behaviors, career direction, and reality manifestation behaviors were conation beliefs of 

mathematics that Hispanic students in this research smdy appeared to share. 

A smdent's EFF and NEF attimde about mathematics was inferred from the 

response mode (cognition, affect, and conation) that was transcribed from smdents' 

interviews for this research smdy. These responses were evaluated by the use of the 

Expectancy Value Theory (Ajzen, 19%; Fishbein, 1%3; Fishbein & Ajzen, 1975) that 

is concemed with anticipated outcomes or consequences of actions. Ajzen (19%) has 

stated, "The evaluation of each outcome contributes to the attimde in direction 

proportion to the person's subjective probability that the behavior will lead to the 

outcome [EFF or NEFH in question" (p. 298). 

Conclusions Based on Findings from the Research Study 

In terms of EFF this study found high consistency and correlation with the 

present research on the relationship of mathematics and Hispanic students. Despite 

low levels of achievement and limited leaming opportunities, the Hispanics in this 

study maintain a positive attitude toward mathematics as was found in the cognitive 

beliefs of mathematics. The students tended to hold descriptive beliefs of mathematics 

as "fun, motivating, inspirational, exciting, competitive, important, fascinating, 

challenging, encouraging, just numbers, and procedural" (see Appendix B for further 
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cognition attributes). Hispanic smdents' veridical descriptions of the characteristics of 

mathematics influenced their math self-concept and provided EFF conditions for 

MSSE (Baily, 1998). According to Frank (19%), despite beliefs that mathematics is 

just "numbers and methods and procedures," these beliefs serve as students' 

perceptions of math successes and excellence. Math cognition beliefs show that 

students define excellence as "math skills and knowledge" (Franks, 307). Wagner 

(1983) found that Hispanics viewed academic success to be the result of effort, and 

ability, and their failure to lack of ability (Powers & Wagner, 1983). Hispanic 

students in this study were found to have an intemal locus of control; that is, the cause 

of failure or success was due to ability and effort and not to task difficulty. 

Reality manifestations about mathematics and its purpose in society are 

consistent with research that indicated that knowing mathematics has fumre 

implications. Hispanics recognized the notable worth of mathematics for fumre job 

oppormnities in spite of their low math scores. The participating Hispanic students 

believed that math is important because all jobs in the future will require math; 

knowing advanced math is essential for good paying jobs (Johnson, 1990). 

Research has show that for male and female minority students, leaming 

opportunities and levels of performances are the most important barriers to 

mathematics participation (Catsambis, 1994). Positive and forceful motivation can be 

used to defeat the latter obstacles to mathematical successes in Hispanic students. 

According to Mathews (1984), what then becomes important is to foster the positive 

attitude about math in Hispanic smdents that will help in increasing math 

performances. Developing the love of leaming math and establishing the "I can 

attimde in all students" (Mathews, 1984, p. 36; NCTM, 1994) can become the safety 

net that Hispanic students can depend on. 
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Stipek et al. (1998) found that affective attributes (an affect response category) 

are perpetuated by how teachers taught. Tobias (1988) has found that math can give 

rise to EFF and NEF math anxiety that can contribute to a student's math self-concept. 

Ginsburg and Asmussen (1988) describe affective attributes as sweating, excitement, 

rapid heart beat, nervousness, headaches and such. Consistent with this research 

study, Hispanic smdents experienced many affective reactions in the physiological and 

emotional domain. Among the affective attributes Hispanic smdents overwhelmingly 

experienced were excitement, happiness, enthusiasm, anxiousness, inquisitiveness, 

tolerance, love, motivation, and confidence (see Appendix B for additional affective 

attributes). The affective climate of a classroom environment can be the most 

powerful predictor of students' motivation (Stipek et al., 1998). 

Dodd (1992) indicates that math phobia can and should be avoided in all 

mathematical environments of today's schools. Avoiding math phobia (which can lead 

to dangerously low levels of MSSE) can be accomplished by providing positive math 

experiences that can have subsequent effect on future mathematics leaming. Teachers 

should not emphasize memorization of tedious formulas, but teachers should consider 

individual leaming styles, and use more personal and process-oriented teaching 

methods. Students should be encouraged to help each other collaboratively and 

through cooperative leaming activities in math classes to help increase student 

motivation (Stipek et al., 1998). The overarching goal of math education is to increase 

math fans, empower smdent leaming, and decrease math anxiety. 

Lastly, findings of the conation stmcmre were consistent with other research 

findings. Conation stmctures are beliefs conceming the distinguishing qualities of 

math. Participating Hispanic students' conation responses are what they as math 

students say they will do, plan to do, or may do in respect to math. Conation beliefs 
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also include those behaviors of outside influences such as parents, peers, and teachers. 

As was consistent with research, grades or GPA will influence the math self-concept 

(Catsambis, 1994). From the quantitative instmment, GPA and Grades had an EFF 

evaluative power for Hispanic students' math self-concept. The evaluative power had a 

correlation of .5783. Although not a high result, grades did positively influence 

students' MSSE. Attributes that did result from these grades were that Hispanic 

smdents found themselves feeling happy, motivated, proud, and feeling good about 

themselves. 

As indicated in recent research on mathematics and Hispanic smdents, 

influential behaviors from other sources such as parents, peers and teachers serve to 

strengthen mathematical attributes (National Education Goals Report 1994; Secada, 

1989; Wallace, 1986). Parents contributed support, advice, encouragement, and held 

high expectations for their children in math. Peressini (1998) has indicated that 

parents, irrespective of their educative experiences and knowledge, serve to provide 

important insights about their children that could be beneficial to the teacher as well as 

to the smdent. Parental encouragement in their commitment to their children's 

education can build a strong relationship and bond with teachers. Mathematical 

communities understand the various EFF aspects that parental involvement can bring. 

Consistent with the prevailing research and the findings of this research study, 

teachers can provide social and psychological persuasion to Hispanic students to 

succeed in a math class (Rakow & Bermudez, 1993). Teachers have a powerful 

influence, so much so that smdents will aspire to the similar math level that teachers 

expect of their students (House, 1988). For all the students in this study, the affective 

aspect of a teacher's personality helped smdents leam well: "I think that's why a lot of 
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us leamed in there. She was the nicest teacher... it's like she cares.. . Even after 

school she would say 'come over if you need help or anything.'" 

Odom and Shaughnessy (1998) investigated the role of personality factors in 

mathematics achievement (using self-concept). They suggest that since confidence is 

prevalent in the successful student, teachers must continually find ways to encourage 

strong positive self-esteem and strive to enhance a positive self-image. Odom and 

Shaughnessy encourage teachers to assist students in maximizing mathematics 

potentials through their careful and thought-out actions and statements, and through 

well planned instmctional practices (Sheffield, 1998). Teachers' well thought out 

statements of praise, for example, will affect students' attitudes toward math (Thomas, 

1986). 

Howe (1994) conducted a two-year literature review on successful educational 

processes for minority students. Howe found that Hispanic smdents need to have 

their culture and their language recognized as important. Teachers must become 

knowledgeable about the various Hispanic culmral aspects. All educators must have 

and hold a high expectation for language-minority students. Kloosterman et al. 

(19%) found that students appreciate a challenging math curriculum "because it 

builds self-confidence by enabling them to overcome adversity rather than avoid" 

mathematics (p. 53). 

According to Wallace (1986) districts need to provide the conect teaching 

strategies that will benefit the students being taught. In mathematics, how the content 

is delivered is an important aspect of the curriculum; however, the interactions between 

smdent and teacher are also vital to a successful mathematics program. 

Because the participation and inclusion of minorities in mathematics has 

traditionally been low, it becomes a matter of necessity to establish the "1 can attitude" 
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in all students. Improving the delivery of mathematics in the classroom will ensure 

that increased numbers of smdents (primarily, Hispanic) will be confident and 

competent in mathematics (Wallace, 1986, pp. 35-36). 

Within the reality manifestations of behaviors of Hispanic students, research 

indicates that most students are aware of what actions and behaviors are necessary for 

successful math experiences (Catsambis, 1994; Johnson, 1990). Elementary smdents 

are just beginning to have a reality-based appraisal of their math performances and are 

just beginning to exhibit anxiety about their fumre achievement. In middle school, 

students' academic achievement is more closely related to their academic self-concept 

The selves in math would be more related to school climate, teacher ratings, and 

student commitment to school work. Math self-concepts are high for students who 

have good grades and attribute their success to intemal factors such as ability and 

effort. In high school, causal relationships of general academic self-concept become 

more subject-specific. 

The conclusions of this research study and their relationship to the most 

prevailing literature on MSSE of Hispanic students provide adequate support for the 

reasons that Hispanic students are having EFF experiences in their math classes. 

Hispanic students, regardless of historically low scoring in math, manage and maintain 

the positive attitudes about math, can see the significance of taking advanced math 

courses, and are able to understand how these advanced math courses are related to 

math-oriented careers. Evidence of the positive attitudes in math for Hispanic students 

can be inferred from the most recent upsurge of participation in the sciences, 

engineering, and mathematics by Hispanics (NSF, 1990-1995). 
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Implications of the Smdy 

It is acknowledged that broad generalizations can not be drawn from a sample 

of 23 students. However, the findings raise questions about the implications of this 

research study for parents, mathematics educators, and society because math literate 

students are of benefit to every strand of society. The implications and findings of 

this research study are important to parents because their attimdes about math 

influence their children's performance and motivational effects. Teachers are able to 

foster a positive attitude about math in minority smdents because they are in the 

position to provide pedagogical and methodological enrichment. Finally, by the year 

2050, North America will experience a majority minority population, and it will 

become imperative that the job market's populace reflects this new demographics. 

Parental Influences 

For parents this research study indicates that they are important in helping to 

develop the positive math self-concept in their children. Regardless of their own 

academic achievements in math, parents are able to provide moral support, give advice 

based on personal experience, and provide an educative environment conducive to 

leaming. Parents have the opportunity to induce students to enroll in higher level 

math courses, influence career decisions, and show their positive attitudes about math. 

Parental attributes that influenced students in this research study included having high 

expectations for their children's math attainment, providing emotional and academic 

support, encouraging their children to pursue their goals, and instilling confidence in 

their children in spite of parents' own academic shortcomings. 

Because parents often feel unable to participate in their children's education 

due to their career schedules and other commitments, some practical suggestions may 
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include: parent contributions to their children's math classes based on their related 

professions, involvement in small neighborhood discussion groups on their children's 

academic successes and developing a plan to maintain a positive math attimde at home, 

grasping any opportunity at home that can involve their children in a math-oriented 

behavior(s). 

In conclusion, parents might be the key to achievement and increased smdent 

participation in mathematics. Notwithstanding, schools will face barriers when 

involving parents. Parents' work schedules might be in conflict with school schedules, 

parents may feel threatened by teachers and school administrators, and parents may 

not have command of the English language. Regardless of these obstacles, parents' 

opinions on issues of their children's education are vital for the involvement of 

Hispanic smdents in mathematics, important to the academic standing of Flispanic 

smdents in their math courses, and important for the development of a positive math 

attitude and a subsequent higher MSSE. 

Mathematics Educators 

Findings of this research study indicate that strategies that can build on 

Hispanic students' "Mathematical Power" are attainable and are not difficult to 

implement within a typical classroom environment. Findings show that Hispanic 

smdents do experience affective reactions to those math experiences within the 

classroom. It appeared that Hispanic smdents recalled many positive EFF experiences 

regardless of the time-frame involved. Smdents were able to remember events that had 

occurred 10 years earlier, even if the event was as simple as "connecting the dot" or 

"counting bunnies." It is imperative that all past and future math educators understand 

that their actions and behaviors in a math classroom have a timeless effect on a 
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smdent's affective domain. These actions, EFF and NEF, have the overwhelming 

power to "make or break" a math student. Math should not produce anxiety, pressure, 

smdent isolation, humiliation, competitiveness, and should not be centered on getting 

the correct answer (Wallace, 1986). 

Math education courses at the university level must be committed to the 

teaching of the connections that exist between the affective domain and academic 

domain. Math education courses need to redefine math as a humanistic endeavor, a 

goal that is necessary but can be very rewarding to the affective namre of the 

individual. 

The math characteristics that most of the smdents of this research study 

attributed to EFF in math were that math was fun, motivating, inspirational, 

competitive, and exciting. Smdents describe having feelings such as anxiousness, a 

tingling in their stomachs, and excessive happiness. In this light, math educators will 

need to establish methods and pedagogical practices that will promote the development 

of these affective results. As an experienced educator, this researcher understands that 

many teachers do not have the time or the needed financial resources for expensive 

manipulatives or hands on materials. Lappan (1999) states as teachers "we have little 

time to plan, to smdy, to evaluate, and to engage in professional work with our 

colleagues. Yet, to improve our practice, we must engage in exactly such study and 

reflection" (p. 3). However, making mathematics fun can be as simple as a "wheel of 

fortune" game where knowing math vocabulary becomes the objective. Trentacosta 

and Kenney (1997) have indicated that mathematics should be presented as "alive, 

exciting and a useful human endeavor in society, using pedagogical approaches that 

build on the full range of student's prior knowledge and understanding of 

121 



mathematical ideas" (p. 5). The primary goal of educators should be to provide and 

ensure a high quality math education for all smdents (Lappan, 1998). 

Many school districts provide resource centers with laminating machines, 

constmction paper and resource books that are of minimal cost and with some school 

districts, at no cost to the teacher. The intemet provides literally thousands of ideas 

for making math fun for all smdents. Free internet access can be found in most 

schools, universities, and most public libraries. Having an ongoing dialogue with 

other math teachers in the same school building and within the same school district 

can result in the sharing of ideas that have been successful in motivating Hispanic 

students to leam mathematics. The National Council of Teachers of Mathematics 

(NCTM), a national organization in mathematics, publishes four joumals (Teaching 

Children Mathematics. Mathematics Teaching in the Middle School. Mathematics 

Teacher, and Journal for Research in Mathematics Education) and a Math Dialogue 

Publication for math teachers that includes examples of excellent math lessons that 

can help make math fun, challenging, and exciting for students. Making math 

interesting, exciting, motivating, and fun for smdents does not have to be expensive, 

difficult or complex; it takes teacher motivation and initiative. It should be noted, 

therefore, that these same attributes (motivation and initiative) that help define a 

successful teacher, also help define the successful math Hispanic smdent. 

Society and Math 

Society and Math, what is the connection? The results of the research study 

show that students are able to see the EFF connections and importance of math to 

different segments in society. These students understood that taking advanced 

courses (e.g.. Calculus) would provide access to higher-ranking universities. Baily 
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(1998) believes that making demands on students provides a powerful motivator for 

students. The smdents in this research study believed that they had the confidence, 

inner strength, and courage to meet these academic challenges. Students were aware 

that knowing math and having a high GPA were essential attributes for future job 

oppormnities that could provide financial rewards. Thus grades did have some 

influence in the development of the MSSE because good grades or improved GPA 

assured these smdents the oppormnity they would need for admission into their 

favorite university and/or to future job opportunities. 

The connection between society and math is important because everyone must 

become involved in the educative processes if we are to be assured of a future math 

literate society (NCTM, 1989). Organizations such as the Exxon Foundation, AT & 

T, Walt Disney Productions, and many other business entities understand that 

ensuring that Hispanics smdents know and understand math is everyone's 

responsibility. These organizations provide financial support for those educators 

interested in improving pedagogical, methodological, and research practices for 

increasing math abilities and math interest in Hispanic students. Increased 

participation by businesses and organizations that will need a math literate individual 

is inevitable if there is to be minority participation in the 21'̂  century. Because career 

options have changed, the new emerging technology now proliferating in society, 

requires that the new math curriculum include content and higher-order skills that will 

enable all students to meet all of societies' changing needs. It might be added that by 

the 2 r ' century, the United States will become a majority minority society. Our 

societal infrastmctures will need the role models for those that patronize the services 

of these infrastmctures. 
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Research on Mathematics F^ucatiop 

Fishbein's and Ajzen (1975) theory on attitude formation was a useful and 

constmctive framework for finding both the attributes and behaviors of math in 

Hispanic smdents. Expectancy Value theory was useful in identifying those attributes 

and behaviors that were EFF and NEF in the development of MSSE. Both theoretical 

frameworks were able to provide the research tools necessary to look at the 

infrastmctures of students' math beliefs from elementary school to the present. 

Becoming familiar with these theories was important because the frameworks are 

applicable to other facets of math education. For example, future research is needed to 

investigate the attributes and behaviors of successful (EFF) math teachers of minority 

students. Future research is also needed in defining the attributes and behaviors of 

gifted and talented math Hispanic students in contrast to those Hispanic students that 

are failing math. The goal would be to replicate an educative environment that would 

perpetuate these EFF attributes and behaviors. Fishbein and Ajzen provide a sound 

theoretical model. 

This research study also points to much needed research in EFF pedagogy 

and methodology approaches that are positively related to effective math experiences 

both in the affective and cognitive domains. Students of this research study did not 

have experiences in active leaming situations, hands on, math labs, computers 

assignments, or in math manipulatives. It is of great interest to all math educators and 

professional math organizations to determine if indeed these new and innovative 

pedagogical and methodological practices have EFF attributes that can improve on the 

participation and successes of Flispanic students in their mathematical careers in the 

secondary schools and beyond. 
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Some questions that might be pursued in further researcher are: 

• What are the EFF and NEF attributes and behaviors of successful math 

teachers of Hispanic students? 

• What are the EFF and NEF attributes of a math educative environment for 

Hispanic students? 

• What are the pedagogical and methodological approaches that are EFF and 

NEF for the affective and cognitive domains of Hispanic students? 

• What are the pedagogical and methodological approaches that are EFF and 

NEF that can help increase Hispanic participation in math-related careers? 

• What are the EIT and NEF attributes of Hispanic students that can assure 

fumre participation in math-related careers? 

Conclusion 

Hispanic students participating in this research study on attributes and 

behaviors that are EFF in MSSE, showed that within their math histories, the students 

experienced a multitude of impressions that formed their attitudes in math. Math 

characterization, juxtaposed messages, reality manifestations, instmmentality, 

readiness interest were the beliefs that helped shape the character of mathematics for 

these students. What was most apparent in their definitions of math was that students 

tended to view math at both ends of the continuum, from "fun" to "boring and just 

numbers." Regardless of these extreme beliefs, students know and understand the 

importance of knowing math, as beneficial for their higher education pursuits and their 

careers. 

In the affective belief category, these Hispanic students appeared to experience 

both emotional and physiological attributes for math. It appeared that all these 
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Hispanic smdents humanized math and were able to subjectively personify it. "I love 

math," "I like math," "It gets me excited," "It makes me feel good" were comments that 

were indicative of the humanization of math. 

Lastly, in conation beliefs GPA, family and peer influences, teacher behaviors, 

career directions and reality manifestations behaviors helped students to establish a 

solid foundation for the distinguishing qualities of math. Their grades, regardless of 

the "A" or "F," helped these students with their reality manifestations that "if you want 

to succeed in math," then certain prerequisite math behaviors are necessary. The 

quality of math in this case was that math will subject most individuals to challenges. 

Teacher and parental behaviors were also important qualities of math because of their 

overarching influences in providing the foundation for a positive math self-concept. 

"Parental encouragement and support" and "Nice, competent, humorous, caring" 

teachers were two of the important qualities that were related to math. 

It is important to realize, however, that EFF and as well as NEF attributes and 

behaviors were important for these Hispanic students. Experiencing NEF attributes 

and behaviors tended to give these students a realistic perspective of math. In some 

cases NEF attributes only served to motivate and instill a type of "math tenacity" that 

became an important attribute in the pursuit of EFF and a positive MSSE. In 

conclusion, both EFF and NEF experiences helped form a realistic MSSE for these 

students. 
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Name: Male/Female Grade 
Level 
Possible Career: Age: 
Ethnicity: 

Questionnaire for Smdent Participants 
(Math Specific Self-Esteem Instmment) 

I. Grade Information 
[159ared] 
1. My cumulative grade point average in my mathematics classes in junior high has been 

excellent. 

1 Agree 0 2 Disagree 0 

[159ared] 
2. My cumulative grade point average in my mathematics classes in high school has been 

excellent. 

1 Agree 0 2 Disagree 0 

II. Academics characteristics 
[139red] 
3. I have strong mathematics abilities. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[157red] 
4. I strive for excellence in all my mathematics courses. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

III. Mathematics Experience 
[164ed] 

5. My junior high mathematics teachers made learning mathematics fun. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[164ed] 
6. My high school mathematics teachers made leaming mathematics fun. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[137red] 
7. My junior high mathematics experiences were inspiring. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 
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[137redl 
8. My high school mathematics experiences were inspiring. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

9. My math teachers in junior school seemed to enjoy mathematics. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

10. My math teachers in high school seemed to enjoy mathematics. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[121red] 
11. I have had advanced academic preparation in mathematics. 

1 Agree 0 2 Disagree 0 

IV. Attimdes in Mathematics 
[2flor] 
12.1 would rather take an algebra course than a history class. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[2flor] 
13. I enjoy leaming different mathematics formulas. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[2flor] 
14. I feel good when I am in a math class. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[7flor] 
15. I feel good about myself when I make good grades in my math classes. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[7flor] 
16. My grades in my mathematics classes are of value to me. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[139red] -
17. My mathematics classes have always been my favorite classes. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 
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V. Human influence 
[146red] 
18. I have at least one family member that is interested in mathematics. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[121redl 
19. I know many students who have majored in mathematics in college. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[121red] 
20.1 am involved in advanced mathematics because of my friends. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

21. Family members come to me when they need help with something math related. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

22. Classmates come to 

1 Strongly Agree 

me when they 

0 2 Agree 

liave 

0 

problems with their 

3 Disagree 0 

math. 

4 Strongly Disagree 0 

VI. Teacher Experience 
[167ed] 
23. My previous mathematics teachers respected my input in mathematics classes. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[175ed] 
24. My previous mathematics teachers encouraged my math creativity. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[7flor] 
25. I need to be pushed by teachers to do my best in mathematics classes. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[132red] 
26. I received tutoring from various persons whenever I had questions on mathematics 

problems. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

27. My mathematics teachers have made me feel that I am not capable of doing math. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

140 



28. My mathematics teachers have allowed me on occasion to tutor other students in 
mathematics. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

VII. Self motivation 
[7flor] 
29. I like working on mathematics problems on my own. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[13flor] 
30. I enjoy spending many hours on mathematics homework. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[7flor] 
31. I try hard to succeed at solving mathematics problems. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

lredl32] 
32. I have been influenced by school-to-work programs that involved mathematics related 

careers. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[132red] 
33. I have been influenced by professional individuals who are in careers that require 

strong mathematics skills. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[6flor] 
34. I have leamed a lot from field trips where we looked at professions that use 

mathematics. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[6flor] 
35. I have had good relations with individual(s) who have mathematics related careers. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 
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[red 123] 
36. My high school counselor gave me good advice about the advanced academic 

programs in school. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[red 123] 
37. I received good career counseling about fields that pertained to mathematics. 

I Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

VIII. Career 
[188ed] 
38. My career aspirations will necessitate advanced mathematics. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[2flor] 
39 I feel that there is a realistic connection between mathematics and my world. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 

[2flor] 
40. Taking mathematics courses in college will be beneficial for my career. 

1 Strongly Agree 0 2 Agree 0 3 Disagree 0 4 Strongly Disagree 0 
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APPENDIX B 

STUDENT ATTRIBUTES AND BEHAVIORS RELATED TO MSSE 

SETl 
Attributes: Thinks math is interesting, fun, motivating, inspirational, not boring, not 

just numbers, competitive, procedural, advantageous to know, good, has a 
prerequisite for math—has to be fun, exciting, independent thinker. 

Behaviors: Plans to enroll in pre-calculus, trying to get higher grades, doing all her 
math work, asking teacher and friends for help, took a lot of math notes, 
independent leaming, paid attention in class, and was competitive. 

SET 2 
Attributes: Math books and notes are important to the student, sees reality 

cormections between a career and mathematical artifacts, is acquainted with 
individuals who are math oriented, is an independent thinker, determination, 
overzealous, have teachers who give the smdent thoughtful attention, have 
friends that love math, has teachers who use hands on applications and 
manipulatives. 

Behaviors: Involved in an engineering club, determined to get things (math related) 
done, plays math games and is actively involved in his math class. 

SET 3 
Attributes: Is aware of the advantages of math-related careers, has math role models, 

knows the importance and effects of knowing advanced mathematics, is 
successful in mathematics, is confident, appreciates, acknowledges, is 
fascinated with math, likes to be challenged, and has realistic views about 
knowing math. 

Behaviors: Pursues a math-related career, associates with math role models, took all 
honors courses, takes advanced classes for the challenge of it, has successful 
experiences in his math classes, takes advantage of his innate math attribute, 
and got a 100% on the TAAS. 

SET 4 
Attributes: confidence, persistence, cognizant of the need for advanced mathematics, 

connection of advanced math skills with life goals, fear of failure, inner 
strength, and encouraging. 

Behaviors: took pre-calculus, planning to take calculus, going to tough it out, advises 
relations about math and its relevance to standardized testing, and takes 
behavioral actions to improve on standardized exams (e.g., SAT). 

SEj 5 
Attributes: Positive effect, past competence, confidence, overzealous, effort, motivated, 

and goal oriented. 
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Behaviors: Quick to find the right answers, participating in classroom discourse, tries, 
passed the TAAS (state standardized test), will make an A in fumre math 
classes, makes A's, memorizes formulas, does homework, pays attention, asks 
questions, and tries. 

Attributes: Likes math, excitement, happy, enthusiastic, inquisitive, has fun in class, 
anxious, patience, confident, motivation, inquisitiveness, and tolerance. 

Behaviors: Math dialogues, asks questions, uses manipulatives, does homework, can 
take tests, and comes to class prepared to work. 

SET 7 
Attribute: Interested in math, a math nut, likes math, loves math, best subject, happy, 

confident, understands math, persistence, feels good, math is fun, sense of 
accomplishment, and parental effect. 

Behaviors: Double checks problems, finishes problems, does not give up, keeps 
going, always able to do math, does homework, and gets A's and B's. 

SET 8 
Attributes: Grades of A's and B's, happy, motivated, proud, and feels good. 

Behavior: Tries, EFF math work, pass the EOC, works hard, accomplishes goals, 
performs well on exams and assignments. 

SET 9 
Attributes: High expectations of self, parental support, parent encouragement, parental 

realization of importance of advanced math for career, confidence, and peer 
influences. 

Behaviors: Took Algebra II, enroll in Calculus, tries, accepts parental advice, peer 
tutoring, and accomplishes goals. 

SET 10 
Attributes: Has had math teachers that are: nice, competent, disciplinary, humorous, 

helpful, dedicated, compassionate, friendly, caring, persistent, develops 
relationships with students and is always available to help all students. 
Student is: Happy, motivated to leam, determined to leam, and follows 
classroom rules. 

Behaviors: Accomplished behaviors, was able to leam well, respects her teachers, 
maintains a student-teacher relationships, and ask teacher for help. 

SET 11 . . . u 
Attributes: Math is a challenge, easy, likes challenges, persistent, is moUvated, has 

positive role models, parent influence and encouragement, happy, and 
ambitious. 
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Behaviors: Math-oriented career, follows through difficult tasks, follows her own 
mind, and is not impressed by others negative opinions. 

SET 12 
Attributes: Initiative, likes challenges, motivated, sees relevance of math, enjoys 

leaming, enjoys mathematics, is introspective about math ability, skills and 
grades, confident, and is not afraid of failure. 

Behaviors: Took notes, leamed through notes, participated in math dialogue, went to a 
mtor, communicates with school personnel, took geometry, tries, pays 
attention, leams relevant math, improved grade of 'B' to an 'A,' made the 'A' 
list, and uses mastery leaming. 

145 



APPENDIX C 

RELIABILITY-GRADE INFORMATION SUB-SCALE 

Table C. 1 Reliability Analysis - Scale (Alpa) 

Mean StdDev Cases 

1. Question 1 2.3333 .4815 24.0 

2. Question 2 2.2500 .4423 24.0 

Statistics for 
SCALE 

Mean 
4.5833 

Variance 
.6014 

StdDev 
.7755 

# Variables 
2 

Item-total Statistics 

Scale 
Mean 

If item 
Deleted 

Scale 
Variance 
If Item 
Deleted 

Corrected 
Item-
Total 

Correlation 

Alpha 
if item 
Deleted 

Question I 2.2500 .1957 .4082 

Question 2 2.3333 .2319 .4082 

Reliability Coefficients 

N of Cases = 24.00 

Alpha = .5783 

N of Items = 2 

146 


