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Background and Hypotheses
Understanding factors that predict African American students’ self-perceptions of

math ability and intentions to pursue math-related activities in the future is important
given this group’s underrepresentation in math-related coursework and careers.
Recent data show that African American students are only half as likely as Whites
to be enrolled in advanced mathematics courses during high school (Kelly, 2004).
Just as alarming, only 25 African Americans in the entire country earned a doctoral
degree in math during 2009 (Burton, 2011).

Prior research shows that parents’ beliefs and attitudes about their children 
continue to exert influence on youths’ self-beliefs throughout adolescence (e.g., 
Wood et al., 2011; Zhang et al., 2011).  Moreover, classical models of child 
development assert that children influence parents, just as parents influence 
children (Sameroff, 2009; Bronfenbrenner & Morris, 2006). In line with past findings 
and theory, the goal of the present study was to investigate reciprocal relationships 
between parents’ perceptions of their adolescent child’s mathematics ability and 
youths’ perceptions of their own math ability.  We expected parents’ and youths’ 
beliefs about youths’ math ability to be mutually influential.  In addition, we tested 
linkages between parents’ and youths’ math ability perceptions and 1) youths’ 
intentions to enroll in an honors math course and 2) youths’ intentions to pursue a 
career in math in the future. 

Method
Data Source and Sample

Data were drawn from the Youth Identity Project, a longitudinal study of the
development of achievement motivation in African American adolescents (n = 249;
42% male). Youth and their parents were surveyed in Grades 5, 7, and 10. At the
beginning of the study, parents reported a median annual household income of
$20,000 to $29,999. Fifteen percent of parents reported that they had not
completed high school, 62% held a high school diploma or its equivalent, 7% held
an associate’s degree, and 16% had completed a bachelor’s degree or higher.

Measures
Youth’s self-perception of math ability. Youth reported mathematics self-

concept in Grades 5, 7, and 10 by ratint their math ability compared to that of their
classmates on a scale from 1 (worst in math) to 25 (best in math) (Nicholls, 1978).

Parental perceptions of youth’s math ability. Parents indicated their
perceptions of the target child’s mathematical competence on two items rating the
child’s math ability relative to that of his/her peers (1 = far below average; 7 = far
above average) and how difficult the child finds math (1 = very difficult; 7 = very
easy) (rs = ~.80 for Grades 5, 7, and 10).

Intentions to take advanced coursework in math. In 10th grade, youth
responded to an item asking, “How likely are you to pursue advanced coursework in
math?” (1 = Not at all likely; 5 = Very likely).

Intentions to pursue a career in math. In 10th grade, youth responded to an
item asking, “How likely are you to pursue a career in math?” (1 = Not at all likely; 5
= Very likely).

Results
We used cross-lagged panel analysis to test our hypotheses concerning linkages

between parents’ perceptions of their children’s math ability, youths’ self-perceptions of
math ability, and youth’s intentions to enroll in advanced math classes and pursue a
career in math in the future. The model was estimated in Mplus version 5.2, which
employs full information maximum likelihood to address missing data points. Youths’
math achievement (a composite of report card grades in math during Grades 5, 7, 10),
youths’ gender, and family socioeconomic status (a composite of annual household
income and parental educational attainment) were included as control variables.

Results (cont.)
As shown in Figure 1, paths linking parents’ perceptions of their child’s math ability
to youths’ self-concept of math ability across Grades 5 and 7 (β = .23, SE β = .09)
and Grades 7 and 10 (β = .17, SE β = .08) were statistically significant. On the
contrary, paths representing the reverse direction of influence—those linking youths’
self-concept of math ability to parents’ perceptions of their child’s math ability—were
not significant.

Consistent with our hypotheses, youths’ self-perceptions of their math ability in
Grade 10 were significantly associated with intentions to enroll in honors math
classes (β = .37, SE β = .06) and to pursue a career in math in the future (β = .30,
SE β = .07). In contrast, parents’ perceptions of their child’s math competence were
unrelated to youths’ plans for the future.

Discussion
In this longitudinal study, with youths’ math achievement controlled, parents’

perceptions of their children’s math ability predicted youths’ subsequent math self-
concepts; youth math self-concepts, in turn, predicted their intentions to enroll in
future math courses and intentions to pursue math-related careers. Our results
underscore the importance of parents in shaping children’s beliefs, and the potential
promise of parent-focused intervention efforts in order to increase the
representation of African Americans in math and other STEM careers.

Although not assessed in this study, it is likely that the relationship between
parents’ perceptions and youth perceptions operated through parenting practices
that emphasized the value of math and fostered youths’ confidence in their math
abilities. In addition to developing intervention programs, future research should be
aimed at identifying the mechanisms through which parent beliefs lead to changes
in youths’ competence perceptions.
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Figure 1.  Cross-lagged path model depicting relationships between parents’ and youths’ perceptions of youths’ mathematical competence 
and youths’ mathematics course-taking and career intentions.  Standardized regression coefficients and their standard errors are
presented.  Dashed lines represent non-significant paths.
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.30 (.08)*
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.07 (.06)
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.04 (.07)
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1 2 3 4 5 6 7 8 9 10 11 Mean (SD)

1.  Parent perception (Gr 5) -- 4.8 (1.4)

2.  Parent perception (Gr 7) .39* -- 4.7 (1.4)

3.  Parent perception (Gr 10) .30* .53* -- 4.7 (1.4)

4.  Youth self-concept (Gr 5) .36* .25* .18* -- 18.9 (5.6)

5.  Youth self-concept Gr 7) .32* .40* .27* .29* -- 16.7 (5.7)

6. Youth self-concept (Gr 10) .25* .31* .33* .33* .42* -- 17.0 (5.1)

7.  Honors course intention (Gr 
10)

.20* .34* .39* .21* .31* .24* -- 3.4 (1.4)

8.  Career intention (Gr 10) .09 .24* .23* .22* .38* .21* .47* -- 2.7 (1.3)

9.  Math achievement .17* .45* .38* .11 .29* .14* .39* .18* -- 3.4 (1.3)

10.  SES .15* .21* .17* .05 .07 .02 .29* -.03 .32* -- -.12 (.79)

11.  Youth gender (1=male) .14* -.03 -.03 .06 .07 .05 -.05 .02 -
.24*

.08 -- --

Table 1  
Correlations and Descriptive Statistics

* p < .05


