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PURPOSE OF STUDY
The purpose of this project is to test a concepn@lel, explaining the relationship
between parent education level, poverty, familydaoaic resource, gender, academic aspiration,
and self confidence with mathematics achievementatiemically talented students across four
ethnic groups. They are as follows: African-AmenicAsian-American, Hispanic, and
Caucasian. To compare the relationships betweevatiigbles in the four ethnic models, multi-

group analyses of the path model were performel Aalysis of Moment Structures (AMOS).

THEORETICAL FRAMEWORK

In spite of ethnic minorities making up 53% of @alnia’s population, the field of gifted
education has faced the criticism that ethnic minpg@roups are underrepresented. More
specifically, the underrepresentation of African émmans and Hispanics compared to
Caucasians and Asian-Americans among academieddiyted students in California is alarming.
Recent studies continue to document this longstanplattern (Jarvis, 2009; Lee, Mathews, &
Olszewski-Kubilius, 2008; Mattai, Wagle, & William2010; Parris, Owens, Johnson, Grbevski,
& Holbert-Quince, 2010), not only for Californiatoalso for the United States. In addition, all
social class divisions of these groups are undexsgpted in the nation’s top students (Miller,
2004).

Several studies have been conducted to proposegosadior this issue. The most and
dominating approach to determine the reasons foemwapresentation of ethnic minority groups
has been associated with the biases or inequalitidg® procedure for identifying gifted students.
For example, some gender stereotypes such as ecusales being disorganized still existed

(Callahan, 2005). McBee (2006) maintained thatdsas nomination rather than assessment are



the major cause of underrepresentation for minauity low-SES students in gifted education.
Another approach was related to the qualificatibteachers and effectiveness of the
indentifying procedures. A number of educationdlqgyamakers have proposed remedies to
solve the problems through instructional changesattng new environment, training teachers’
deficit perception, and raising awareness abouti@lly and linguistically diverse populations
(Bonner & Jennings, 2007; Ford & Grantham, 2003;tttg, 2005; Mattai, Wagle, & Williams,
2010).

However, to reveal the nature of the underrepresient problem of African Americans
or Hispanics, many studies have focused on howad@ra family variables influence these
minority ethnic group students’ academic achievemsdduring recent years, researchers
investigated indirect but important environmengadtors rather than direct causes of the
underrepresentation for the minorities. Severs¢aechers (Chavkin & Gonzalez, 2000;
Hassinger & Plourde, 2005; Nebbitt, 2009) determhitheat self-concept and educational
aspiration are major factors of academic achieverfioerAfrican Americans or Hispanics. A
recent quantitative study (Nichols, Kotchick, Bar&Haskins, 2010) with socioeconomically
disadvantaged students concluded that parent edcparent participation, and academic self-
concept are the main factors that influence edocatiaspiration in African American
adolescents. However, most studies regarding tpeomement of academic self-concept or self-
esteem have investigated at-risk students ratla@rdbademically talented students. Thus,
educational policy makers have proposed improvelfjesteem as a major part of intervention
programs in order to assist at-risk students ingeting their schools.

Moreover, regarding academic achievement, condidertor parent education level is

needed because it is the strongest predictor ecésting the students’ achievements in minority



ethnic groups. To identify and select fairly aritceently gifted students within these ethnic
groups, the impact of their parent education omle@cac achievement should be closely assessed
and considered during the procedures. Spera, WeatmEMatto (2009) revealed that parental
education and children’s academic performance wigraficantly and positively related to
students’ academic aspirations for all four etlgrmups. Interestingly, Grantham (2004)
maintained that African-American students’ decisiomot participate in gifted programs is the
main reason for the underrepresentation of Afridamericans. He insisted that African

American students’ decision was usually based oereal pressures, particularly negative peer
influences, as well as internal issues, namelyatadentity status.

Although many studies have conducted to revealifssgnt variables in school or family
contexts, they are unable to fully accomplish tfilse reason is that their samples were only
from the general population. Therefore, a quangastudy to test the conceptual model and to
determine the factors for only academically taldrgidents is needed. When we consider only
academically talented students in our conceptuaeiohe variance of the endogenous variable
will be more homogeneous. Consequently, we wik [thee rich information (i.e., variability)
comparing the general population. Thus, it is irapee to test an applicability of the conceptual
model from the general population to the acadeltyitalented student group.

In addition, this project employed an internatioassessment dataset. In spite of several
studies having attempted to determine the prediacibhigh achievement, there has been little
research employed international assessment dat@rApetition becomes rigid with other
countries, an international comparison provideargerception of the United States’ capacity

to endure in a global competition.



RESEARCH QUESTIONS

Based on the previous literature findings, theolelhg research questions were
developed:
Q1. Are there significant relationships betweerepaeducation level, poverty, family academic
support, and gender with self-confidence or acadespiration for academically talented
students?
Q2. Are there significant relationships betweeiffrsehfidence, academic aspiration and
mathematics performance for academically talentedests?
Q3. If significant relationships exist, is the jgatt of the associations consistent across four

ethnic groups of the talented students?

In addition, it was hypothesized that the concdptuzdel would provide an adequate fit
to a sample of four ethnic groups of student. Hevegertain paths or relationships might be
more significant for one ethnic group than the o¢hAlthough the conceptual model for the
academically talented students was tested in thiy/sthe comparison for the four ethnic
multigroup was more exploratory in nature. Thuspecific hypothesis for the paths of each

ethnic group was not articulated.

The conceptual path model is displayed in Figure 1.



Figure 1. Conceptual Model

METHODOLOGY

Participants

This study utilized data from the Trends in Intgronal Mathematics and Science Study
2007 (TIMSS 2007). In order to determine the predgof high achievement on international
assessments of mathematics, the subgroup dateefturtited States students in the TIMMS
2007 was obtained. For the purpose of the curnenegqt, the TIMSS 2007 database was
restricted to academically talented students whainbd more than 550 points from the
mathematics proficiency test scores. The rangeaks was from 258 to 762. In addition, all
variables were examined through the SPSS programising values and fit indices between
their distributions and the assumptions of thestteal analyses. The resultant sample consisted
of 1,596 Caucasians, 79 African Americans, 248 &h#gs, and 114 Asian Americans. Therefore,

the total number of students in this project wa372€ighth graders.

Variables



Table 1 lists the variables in this study

Table 1: Descriptions for the Variables

Variables Description

Mathematics This test score came from the IRT scaling appraébahmakes use of a plausible

Achievement value or multiple imputation methodology to obtphoficiency scores in
mathematics and science for all the pupils whoi@pédted in the survey.
According to the TIMSS 2007 user guide, plausildkigs are the best available
measures for pupil achievement, and should be tasexdasure outcomes in
studies of pupil achievement. For the current santpis measure ranged from
550 (the lowest achievement) to 762 (the highdsieaement) with a mean of
596.

Gender This variable indicates students’ sex that valued gjirls and 2 as boys. For the
current sample, there were 993 girls and 1,044 .boys

Mother This scale measured the highest educational léxtakanother. The measure
Education ranged from 1 (finished elementary or did not gedbool) to 8 (finished master
degree or higher).

Father This scale measured the highest educational léxteedather. The measure

Education ranged from 1 (finished elementary or did not gedbool) to 8 (finished master
degree or higher).

Family This variable measured the number of books in @estt’'s home. The measure

Academic ranged from 1 (none or few books) to 5 (3 or marekzases- more than 200
Resource books).

Poverty This inverse index is the total number of possessiased on the following nine
items: calculator, computer, study desk, dictionariernet connection,
encyclopedia, video game system, VCR or DVD plaged 3 or more cars. The
range of this variable is from 0 (none) to 9 (all).

Self- Concept This variable measured a student’s academic setfequi with mathematics.
This scale asked students how much they agreedhaaperformed well in
mathematics. This recoded variable ranged fromsh@iee a lot) to 4 (agree a
lot).

Academic This variable measured a student’s educationatatgp. The question asked

Aspiration students how far they expected to pursue theiraduc The values of this
measure is 1 (finish high school), 2 (finish vooatl certificate after high
school), 3 (finish community or junior college)(fihish bachelor’s degree), and
5 (beyond bachelor’'s degree).




Analytic Strategy

Multi-group analyses of the path model were perftwith AMOS (Byrne, 2001).
AMOS stands for Analysis of Moment Structures and structural equation modeling software.
In this path model, mother education level, fagducation level, poverty, family academic
support, and gender served as exogenous varialgéiing mediating variables: academic self
confidence with mathematics and academic aspiratiomwever, all these exogenous variables
and the mediating variable predicted the final gethmus variable: mathematics proficiency

scores.

Because of missing values in the variables, “ffibimation maximum likelihood
estimation” procedures were employed in the analyBlis minimizes the biases due to
nonrandom missing data that would result from mashsuch as listwise deletion of missing
values (Arbuckle, 1996). The overall fit of the netglwas examined through several indicators
such as model chi-square, Normed Fit Index (Délt&@mparative Fit Index, and Root Mean
Square Error of Approximation. Table 2 shows thedywess of fit indices for the four ethnic

groups. The model fit indices indicated that allfonodels were accepted.

Table 2: Fit Indices of the path models for therfethnic groups

Ethnicity v df yodf NFI CFI RMSEA
African-American 3.91 5 .782 .955 1.000 .000
Hispanic 12.87 5 2.57 .943 .959 .060
Asian-American 4.89 5 978 .943 1.000 .000
Caucasian 52.97 5 10.60 .949 .953 .058

Note: NFI — Normed Fit Index; CFl — Comparative Fit Ind®MSEA — Root Mean Square Error of Approximation



RESULTS

Table 3: Bivariate Correlation Coefficients of tmriables in the model with Mathematics
Performance; Four Ethnic Groups

Mathematics African-American  Hispanic Asian-American Caucasian
Performance

Mother Education A3* .18* 23 A3*
Father Education 21%* .10* 22%* 19*
Poverty -.18* -.01 -.01 -.01
Family Resource A7+ 14* 14* A7
Gender .03 A1 .02 .05
Self-Concept -.29%* 12 .08 .19*
Academic Aspiration .16* .16* .06 14*

Note: * p<.05; ** p<.01; *** p<.001 indicating significant predictors; To compare the strengths of the associations,
the statistical powers due to unbalanced sample sizes were adjusted.

To examine the nature of the associations amongahables in the model and
mathematics test score, bivariate correlation caeffts were obtained. Regarding the
relationship between parent education levels astost®res, there are positive relationships
between parent education and students’ test scepesifically, the educational level of mothers
has a stronger impact on test scores than thergafoe Hispanic students, while the educational
level of fathers has greater impact than the mettier African-American and Caucasian
students. It should be noted that a disordinalaut®on effect between gender of parents and

ethnicity of students on mathematics performance avscovered.

The variable of poverty is significant for Africakmerican students only. To determine
the reason why a significant relationship was oles@for African-American only, variability of
poverty was compared. The variance of the povengray African-American, Hispanic, Asian-
American, and Caucasian are 2.00, 1.48, 1.02,3hdespectively. Within the academically

talented group of students, African-American stuslshowed the greatest variance among four
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ethnic groups. It can be reasoned that heterogsnmmeerty of African-American students

significantly influences their academic performance

Consistently, family academic resource has a pesithpact on academically talented
students’ mathematics performance across four@timoups. Meanwhile, a negative association
between academic self-concept and mathematicsrpeface was observed in the African-
American group of students, while positive relasioips were obtained from the other three
ethnic groups. For general population for this &tlgnoup, low or medium size of association
between self-concept and academic achievementrepoeted (Awad, 2007; Worrell, 2007).

For Hispanic students only, gender has a significglationship with mathematics, in which

boys have the advantage.

Table 4: Path Model of Mathematics Performance”b@%aders; Unstandardized Coefficients,
Standard Errors, and Standardized Coefficientsi¢af-rAmerican & Hispanic)

African-American Hispanic
b se B b se. s
Mother Education -.36 2.43 -.02 1.89 1.31 14
Father Education 3.24 241 -.20 -.32 1.28 -.02
Poverty -4.54 231 -.23* -2.86 1.64 -.12
Family Resource 5.09 2.55 .23* 2.86 1.92 A2
Gender 4.20 5.64 .08 8.56 3.73 14*
Self-Concept -12.49 5.80 -.24** 4.92 3.47 .09
Academic Aspiration 5.27 5.66 A1 6.91 3.11 .15*
R® 21 .09

Note: * p<.05; ** p<.01; *** p<.001 indicating significant predictors
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Table 5: Path Model of Mathematics Performance'oB8aders; Unstandardized Coefficients,
Standard Errors, and Standardized Coefficientsafig#imerican & Caucasian)

Asian-American Caucasian
b se. B b s.e B
Mother Education 2.86 3.77 13 .15 .70 .01
Father Education 3.37 3.93 14 2.77 72 3Hrx
Poverty -4.55 431 -11 -2.49 .89 -.07**
Family Resource 3.98 3.81 A1 4.09 .83 3%
Gender .02 7.94 .00 3.70 1.73 .05*
Self-Concept 9.20 8.67 .10 11.70 1.54 .18
Academic Aspiration 1.09 6.65 .02 3.95 1.29 .08**
R? .08 10

Note: * p<.05; ** p<.01; *** p<.001 indicating significant predictors; The significant probabilitiesin Caucasian
students are associated with their large sample size.

Tables 4 and 5 showed the path coefficients fofabeethnic groups of students. Overall values
of the coefficients are similar to the bivariateretation coefficient matrix. Because the
significant probabilities in Caucasian studentsratated to the large sample size of the group,
comparisons across four ethnic groups were basélkeogffect size of the coefficients. For
African American students, father education, pouydemily resource, and self-confidence are
significant predictors of their academic achievemEor Hispanic students, mother education,
poverty, family resource, gender, and academiaaspn are significant factors. For Asian
students, mother education and father educatiosigndicant predictors. Lastly, for
academically talented Caucasians, father educdtiarily resource, and academic self-concept

are significant factors.
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Table 6: Direct Effect and Indirect Effect on P&hdel of Mathematics Performance of
Academically Talented Students based on Standat@pefficients (African-American and

Hispanic)
African-American Hispanic
Direct Indirect Total Direct Indirect Total
Mother Education -.02 .06 .04 14 .03 A7
Father Education .20 .04 .24* -.02 -.02 -.04
Poverty -.23 -.09 -.32%* -12 .04 -.08
Family Resource .23 -.04 19 12 -.00 12
Gender .08 -.03 .05 14 -.01 13
Self-Concept -.24 .00 -.24* .09 .00 .09
Academic Aspiration A1 .00 A1 A5 .00 5%
R® 21 .09

Note: * p<.05; ** p<.01; *** p<.001 indicating significant predictors

Table 7: Direct Effect and Indirect Effect on P&tbhdel of Mathematics Performance of
Academically Talented Students based on Standat@pefficients (Asian-American and

Caucasian)
Asian-American Caucasian
Direct Indirect Total Direct Indirect Total
Mother Education 13 .01 14* .01 .01 .02
Father Education 14 -.02 2% .13 .01 14*
Poverty -11 .01 -.10 -.07 .01 -.06
Family Resource A1 .00 A1 .13 .01 14*
Gender .00 .00 .00 .05 .02 .07
Self-Concept .10 .00 .10 .18 .00 .18*
Academic Aspiration .02 .00 .02 .08 .00 .08
R® .08 10

Note: * p<.05; ** p<.01; *** p<.001 indicating significant predictors
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When the two mediating variables, such as acadsetiiconcept and academic
aspiration were considered to determine a pur#igeict of each exogenous variable in the path
models, only African-American students demonstratsgynificant effect on mathematics
achievement. It should be noted that academiccssitept and academic aspiration do not have
indirect effects because they are mediating vagmlrl the modelnterestingly, the overall
model fit demonstrates that the conceptual modilasnost efficientr’= .21) for African-
American students. It indicates that 21 percenhefvariance of mathematics achievement of
academically talented African-American studentsxglained by the seven predictors in the

model.

CONCLUSIONSAND IMPLICATIONS

As previously hypothesized, significant relatiomshbetween parent education level,
poverty, family academic support, and gender withdemic self-concept or academic aspiration
for academically talented students were found. Hawnehe patterns of associations are not

consistent across the four ethnic groups.

Although some interaction effect between parengsidgr and ethnicity was discovered,
their education levels were significant predictanstalented students’ academic achievements of
all four groups. Specifically, the educational leeEHispanic mothers has a stronger impact on
test score than their spouses, while educationel t# African American and Caucasian fathers
has a greater impact than their spouses. It iswaeended that further research should be

performed along this line to explore feasible aatdactors for this phenomenon.

However, unlike the previous research findings ¢@d Sanchez, 2010; Gandara, 2009;

Lys, 2009; Plunkett, Scott, Behnke, Sands, & CB00Q9; Spera, Wentzel, and Matto, 2009),
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poverty and gender are not significant predictorgriathematics achievement of most ethnic
student groups. It should be noted that povergysgnificant factor for only African Americans,
while gender is a significant factor for only Hispastudents. However, it is recommended to
conduct a cross-validation study with another maéional data. As with all correlational
analyses, there is a concern that the observediageas in this project might be attributable to
the unique sample characteristics of the TIMMS 2@¥tause this study was one of the first to
use an international assessment data, there ischtoeeplicate this study to validate the

observed correlations in another data set.

Based on the associations from the path modelsptosving considerations should be

practiced for identifying academically gifted statke

1. Inconsistent patterns across the four ethnic groaugisate that diverse criteria associated
with appropriate adjustments should be practicaddotify academically talented

students for minority groups.

2. For African-American students, the father’'s eduwatevel and poverty level should be

utilized as criteria to identify academically taied students.

3. For Hispanic students, the mother’s education Iskieuld be employed as a criterion to

identify academically talented students.

4. Poverty level should be considered in selectinglesacally talented African American
students, while gender should be considered fateanacally talented Hispanic students

in order to provide a balance between male andl&estadents.
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5. Promoting academic self-concept for African-Amenicaudents and enhancing academic
aspiration for Hispanic students should be supdddencrease the concrete number of

academically talented students.

However, it is important to note that it was na thtent of this paper to suggest that
examining biases or inequalities in the identifyprgcedures are unimportant. Findings from
this effort suggest that strategies to adjust itpeifecant variables for the process will increase
the effectiveness of the procedure and improvédiaged situation of the minority students. In
addition, this study does not advise to replacstig identification criteria used by the local
educational agencies (LEAS) for the gifted andriad education (GATE). Rather, the result of
this study may give an awareness of other congidesafor the district administrators or
teachers who are involved in indentifying acadeihid¢alented students.

Academic self-concept tended to be a significaatligtor of academic achievement for
African-Americans and Caucasians, but not for Hisgmand Asian Americans. Future
researchers may consider performing a study foasiseciation between academic self-concept
and academic achievement and its inconsistentrpditgween nonimmigrant and immigrant
students. As a final remark, the extent of thigaesh and its application should not only be
limited to California’s gifted educational progrdmuat rather to the entire gifted education system

in the United States.
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