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Academic achievement trajectories of adolescents from Mexican
and East Asian immigrant families in the United States


Yu-Jin Jeong*† and Alan C. Acock


School of Social and Behavioral Health, Oregon State University, Corvallis, OR, USA


Drawing on the National Educational Longitudinal Survey 1988 (NELS:88), this
study identified (1) the growth pattern of academic achievement of adolescent
children from Mexican and East Asian immigrant families; (2) investigated to
what extent ethnicity and family capital influenced the trajectories in the aca-
demic achievement of children from Mexican and East Asian immigrant families
in the United States. The growth curve model analysis showed that ethnicity
had a significant main effect on academic trajectories. Taking into account vari-
ous forms of family capital, however, there was no significant ethnicity effect
on the rate of change. In addition, compared to parents with a lower level of
family capital, those whose families had higher levels of capital generally did
better at eighth grade and these students’ achievement accelerated over time.
Implications and limitations are also discussed.


Keywords: Academic achievement trajectories; Adolescents; Ethnicity; Family
capital; Immigrant families


Introduction


The number of children in immigrant families has rapidly increased across the Uni-
ted States. The proportion of these children expectedly increases to one in three by
2015 (Annie E. Casey Foundation. 2007). Given that the academic success of ado-
lescents is directly associated with graduation from high school, college entrance
and eventual socio-economic attainment (Crosnoe 2005; Gregory and Weinstein
2004; Gregory 2008; Heard 2007), researchers, policy-makers and educators have
paid attention to whether youth from immigrant families do as well as their peers
with non-immigrant parents. Children raised by immigrant parents may have some
disadvantages, such as the lack of their parents’ English proficiency and knowledge
of the US culture and educational systems. Consequently, students with immigrant
parents are more likely to fail classes and drop out of school in comparison to stu-
dents with non-immigrant parents. Despite these challenges, many adolescents from
immigrant families perform as well as their peers (Fuligni 1997; Han 2006). Some
students even outperform their classmates with US-born parents (Pong, Hao, and
Gardner 2005). In order to account for the variation of educational achievement
among children from immigrant families, various factors have been studied, such as
ethnicity, family background, parenting behaviours and neighbourhood resources, to
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name a few. With few exceptions (Han 2008; Zhang 2003), however, most previous
research on the academic achievement of children with immigrant parents focused
on academic achievement at designated grade levels (e.g. Aldous 2006; Hernandex,
Siles, and Rochin 2000; Lew 2003; Plunkett and Bámaca-Gómez 2003). Little is
known about the changes of academic achievement of adolescent children from
immigrant families over time and the extent to which the factors found important
for the academic achievement at one time point would affect its changes during
adolescence. Thus, we will examine the growth trajectories of academic develop-
ment of children from immigrant families and determine variables influencing dif-
ferences in these trajectories. Specifically, we focus on the academic development
of children from Mexican and East Asian families, the two largest immigrants
groups in the United States today (Wang 2007). These two groups show signifi-
cantly different levels of academic performance (Suarez-Orozco and Suarez-Orozco
2001), moreover, showing that students from East Asian immigrant families gener-
ally outperform their peers from Mexican families.


Research questions


This study addresses three research questions drawn the premises of the life course
perspective and capital theory:


Research question 1: Academic achievement trajectories in adolescence


The first research question addresses the growth pattern of academic achievement
of children from immigrant families, focusing on adolescents of Mexican and East
Asian immigrant parents in the United States. In the life course perspective, time
is an important element in understanding human development (Crosnoe and Elder
2004; Giele and Elder 1998). Several longitudinal studies indicate a decline in the
growth rate of achievement during adolescence (Crosnoe 2002; Fan 2001; John-
son, McGue, and Iacono 2006; Moller et al. 2006). The decline of growth rate in
academic achievement may be associated with developmental and contextual
changes that youth generally experience in early adolescence through late adoles-
cence. In addition to physical changes in puberty, during adolescence, youth are
able to acquire more logical thinking, become increasingly independent from par-
ents, explore the larger world with more freedom and take on greater responsibil-
ity for their lives (Santrock 2005). As a result, youth spend more unsupervised
time outside the home with their peers, which may adversely affect their academic
achievement. In addition, the decline in educational achievement is possibly asso-
ciated with school contexts where classes become more challenging and students
may experience more difficulties with schoolwork (Crosnoe 2002). Despite the
possibility of the changes in academic achievement, however, little research has
specifically explored the academic achievement growth that children of immigrants
may experience during adolescence. With the consideration of the possibility of
the changes in educational achievement, this study focuses on the growth pattern
of academic achievement of adolescent students from immigrant families using a
nationally representative longitudinal dataset.


Research question 2: Ethnicity and achievement trajectories


The second research question investigates the effects of a student’s ethnicity on
academic achievement trajectories. The life course perspective denotes that
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macro-social contexts shape individual developmental trajectories (Crosnoe and
Elder 2004; Giele and Elder 1998). In the United States, ethnicity can play a role
as a macro-context. Ethnic groups tend to be perceived differently in the receiving
society, and group reputations affect the perceptions of self and others on individu-
als in a group (Feliciano 2006; Glick and Hohmann-Marriot 2007; Kao 2000). Chil-
dren of Mexican and East Asian American immigrants are often judged and treated
differently based on their ethnicity (Goyette and Conchas 2002; Green, Way, and
Pahl 2006).


Children with East Asian backgrounds are frequently acclaimed for their success
in school and praised as the “model minority” (Fuligni 1997; Pong, Hao, and Gard-
ner 2005). Consistently, children of immigrants from East Asian countries are
assumed to be good students and perceived as more competent and gifted in their
academic abilities than students with other racial or ethnic backgrounds (Goyette
and Conchas 2002; Kao 2000; Lee 1996). Contrary to the stereotype tied to East
Asian students, the intelligence of Mexican American students is likely to be under-
estimated. School teachers tend to consider Mexican students less capable and moti-
vated than Asian and White students (Goyette and Conchas 2002). These opposing
stereotypes of Mexican and Asian students lead us to expect that adolescent stu-
dents from East Asian immigrant families shows more positive academic trajectories
than students from Mexican-origin immigrant families in the United States.


Research question 3: Parental capital and achievement trajectories


The third research question examines the effect of various forms of capital on aca-
demic achievement trajectories. Capital refers to resources that facilitate productive
activity such as educational achievement (Agger and Shelton 2007). Several forms
of capital are proposed, including economic, human, cultural and social capital.
First, economic capital is defined as resources immediately and directly convertible
into money (Bourdieu 1986; Coleman 1988). Parental income, an indicator of eco-
nomic capital, has consistently been reported as one of the most influential factors
on multiple measures of adolescent wellbeing including academic achievement
(Cappella and Weinstein 2001; Guo 1998; Kao and Thompson 2003; Zhang 2003).
Although economic capital is generally determined by the level of educational
attainment, it is not always the case for immigrants. Due to limited English profi-
ciency and knowledge of the US mainstream culture, many immigrants are not able
to obtain comparable positions in the United States to their educational levels (Leu-
ng 1998). Separate from economic capital, therefore, this study examines educa-
tional attainment as human capital.


Second, human capital refers to the acquired skills and practical knowledge that
make individuals productive (Perreira, Harris, and Lee 2006; Sun 1998). As an indi-
cator of this capital, parental education has been reported to be positively correlated
with the educational attainment of children in US immigrant families (Fuligni 1997;
Plunkett and Bámaca-Gómez 2003). Despite a vague distinction between human
and cultural capital discussed later and the fact that knowledge and skills are
learned by participating in cultural activities, we believe that these two forms of
capital need to be analysed separately in measuring capital of immigrant families.
Because valued cultural codes vary from one country to another (Buchmann 2002),
what immigrant learned as dominant culture from education in their native countries
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may not be capital in the United States. In addition, a parent recently arrived in the
United States with limited English proficiency may possess a higher level of human
capital (e.g. knowing how to manage computer systems and having a nursing
degree), but not much cultural capital (e.g. knowledge about the US culture). Given
the circumstance in which immigrant parents are embedded, therefore, separated
from cultural capital, human capital is operationalised as level of education, regard-
less of the place where the education was attained.


Third, cultural capital is defined as the general cultural background and disposi-
tions (Agger and Shelton 2007). When the individual’s culture fits the culture of the
larger society or the societal institutions, according to Bourdieu (1986), the person
is benefited. With consideration of the definition of cultural capital and the mecha-
nism of how cultural capital produces advantage for individuals, immigrant parents
in the United States may have two different sources of cultural capital that can pro-
mote their children’s academic achievement: parental acculturation level and educa-
tional aspiration for their children. Acculturation refers to the process of adoption
of mainstream cultural values, beliefs and practices by immigrants (Gordon 1964).
More acculturated immigrants are more likely than their counterparts to provide
their children with capital by passing on the attitudes and knowledge similar to US
mainstream culture, which assists individuals in experiencing success in the country.
In addition, more acculturated parents can help their children negotiate school and
academic matters in an effective way (Ngo 2006). The second type of cultural capi-
tal may be behaviours and attitudes for their children’s education. Given that educa-
tion is a key for social mobility and success in the United States, and that high
expectation for education is consistent with the US view, educational aspiration for
children is examined as another indicator of cultural capital in this study. Parents’
higher educational expectations for their young and emphasis on higher education
are generally associated with higher academic achievement (Bankston and Zhou
2002; Fan 2001; Lee and Bowen 2006).


Lastly, social capital refers to the structure of relations between and among
actors that promote the achievement of certain goals (Coleman 1988). According to
Coleman, there are two general types of social capital: social capital within and out-
side the family. Social capital within the family can be defined as time and effort
that family members invest in other family members (Anguiano 2004). Close and
supportive relationships with parents have been reported to enhance the adjustment
and positive educational outcomes of children (Caughlin and Malis 2004; Parker
and Benson 2004; Sun 1998; Vandewater and Lansford 2005). Social capital outside
the home refers to social networks consisting of the social relationships between
parents and parents’ relations with community institutions (Coleman 1988). As a
key component of social capital outside the family, Coleman (1988) specifically
suggested “intergenerational closure,” which refers to networks where parents inter-
act with parents of their children’s friends.


Intergenerational closure promotes children’s learning because parents can
acquire valuable information and support that are beneficial for their children’s edu-
cation through interactions with people outside the home. In addition, children’s
activities outside the family are supervised by adults in networks, allowing parents
to monitor their children’s behaviour effectively (Coleman 1988). Even though,
according to Coleman’s theory, intergenerational closure is supposedly related to
positive outcomes, empirical findings showed the mixed results that differed
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depending on the measurements of academic achievement (e.g. Carbonaro 1998;
Pong, Hao, and Gardner 2005; Sun 1998).


As discussed earlier, the findings mostly from previous cross-section studies
generally support the positive role of various forms of parental capital on children’s
achievement despite the inconsistent findings regarding the effect of social capital
outside home. Consistent with the theory and most past cross-sectional studies, this
study hypothesises that East Asian and Mexican students from immigrant families
in the United States show better academic performance during adolescence when
their parents have more economic, human, cultural and social capital.


Guided by the life course perspective and capital theory, in sum, this study aims
to investigate the trajectory patterns of academic achievement that adolescent stu-
dents from Mexican and East Asian immigrant families in the United States show
over time and the extent to which a child’s ethnicity and various forms of family
capital are associated with the trajectories of reading and maths achievement.


Method


Data and sample


This study employed the first three waves (1988–1992) of the National Educational
Longitudinal Study of 1988 (NELS:88) data collected by the National Centre for
Education Statistics (NCES). Data collection for NELS:88 were initiated with
24,599 students in the eighth-grade. Follow-up surveys were undertaken every two
years (Curtain et al. 2002). Along with the student survey, the NELS:88 included
surveys of parents. NELS:88 focused on educational outcomes and provided the
data related to academic achievement using a national probability sample in which
Asian/Pacific Islander students and Hispanic students were over sampled. More
detailed information about the data is available at http://nces.ed.gov/surveys/nels88.


For this study, the sample was restricted to those who satisfied the following
data filters. First, respondent children were included if both of their biological par-
ents were immigrants, indicating that both biological parents were born outside the
United States. “Immigrant” families are generally defined as families in which at
least one parent is an immigrant (Gonzalez 2005). According to Gonzalez (2005),
however, children living with a native-born parent and an immigrant parent have a
different amount of capital than those living with two immigrant parents. For exam-
ple, families in which one parent is native-born and the other is foreign-born tend
to have more cultural capital than families in which both parents are immigrants.
Just under 10% of the participants (n = 2,255) fitted this criterion.


Second, the sample in this study included students who self-identified as
Mexican, Chinese, Japanese or Korean. Students who identified their ethnicities as
Chinese, Japanese and Korean were categorised as “East Asians.” A total of 886
students, approximately 40% of the remaining participants after the first filtering
procedure, identified themselves either Mexican (n = 528) or East Asian (n = 358).
Among East Asian students, Chinese (n = 211) was the largest group, followed by
Koreans (n = 122) and Japanese (n = 25).


Third, only individuals who were classified as “in-school” and “in-grade” in the
second follow-up wave were retained in the study. Those who dropped out and
those who remained in school but failed to move to a higher grade in 1992 were
excluded from the study sample. Those who dropped out of school and those who
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were retained are significantly different than their counterparts who attended school
and were not retained (Pong, Hao, and Gardner 2005). Therefore, inclusion of these
different populations in one sample might confound the analyses and findings. With
this filter, 261 students were excluded from the first follow-up and 67 were from
the second follow-up. As a result, 558 students were retained in the study sample
with 305 Mexican American and 253 East Asian American students.


Fourth, this study included those who participated in all the three waves and
completed at least two cognitive tests. As a result of applying the four data filters,
the final sample of this study was a total of 516 students, which included 282 from
Mexican and 234 students from East Asian immigrant families. The East Asian
group was composed of 140 Chinese, 11 Japanese and 83 Korean American stu-
dents. These 516 students attended 214 different schools. Those schools included
different sizes of participant students, ranging from 1 to 13. Among these 214
schools, 57% of them had only one student.


Dependent variables


In the study, academic achievement was measured with Item Response Theory
(IRT) scores on reading comprehension and mathematics tests. Given that ceiling or
floor effects are problematic for individual change studies, multiple test forms dif-
fering in difficulty were given to students when they were in the tenth and twelfth
grades (Rock, Pollack, and Quinn 1995). These “IRT-estimated number right
scores” for a student at any one of the three time periods reflect an estimate of the
number of items that the person would have answered correctly if he or she had
taken all of the items in any form of the test (Curtain et al. 2002). Table 1 provides
descriptive statistics for the variables used in this study.


Independent variables


Child’s ethnicity


For child’s ethnicity, a dummy variable was created (0 = Mexican; 1 = East Asian).
In a total of 516 students, 282 were Mexicans and 234 East Asians.


Parental capital


In order to measure economic capital of parents, this study employed family annual
income reported by parents in 1988. In the base-year of NELS:88, a respondent par-
ent was asked the highest educational levels of both self and his or her spouse, an
indicator of human capital. When a parent did not have any spouse or partner in
1988, the educational level of the respondent was included in the analysis. In the
original questionnaire, the 13 categories were offered as choices, from 1 (= eighth
grade or less) to 13 (= PhD, MD or equivalent). For the analysis, the categories
were merged into nine categories. On average, this study sample had “some college
education.” Approximately 33% of the parents did not have high school or an
equivalent degree and 8.9% of them had doctoral or other equivalent degree.


For parental acculturation, this study measured parent’s English proficiency
based on four questions answered by a respondent parent in the base-year survey.
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These questions asked a respondent how well he or she understood, spoke, read
and wrote English on a five point Likert-scale ranging from 1 (= very well) to 5
(= not at all well). These questions were reverse coded. The reliability of the four
items was high, Cronbach’s α = 0.97. As another indicator of parental cultural capi-
tal, educational aspiration for children was measured by the parental responses to
the question, “how far in school you expect your child to go?”


In order to measure parent–child discussion, an indicator of social capital within
home, we used questions from the student survey in the base-year. Students were
asked three questions about how often they discussed school-related topics with either
or both of their parents or guardians. For the study sample, the average score of par-
ent–child discussion was 2.27 with a standard deviation of 0.55. The reliability for
these three items was Cronbach’s α = 0.69. As an indicator of social capital outside
home, intergenerational closure was measured by the number of parents of a child’s
friends the respondent parent knew when his or her child was in the eighth grade.


Control variables


Based on previous research on academic achievement, this study included several
of the child’s characteristics as covariates. First, this study included a dummy
variable for a student’s gender (0 = male; 1= female). In order to control a child’s
English proficiency, Limited English Proficient (LEP) status in eighth grade (0 =
no; 1 = yes) was included in the analysis. In addition, this study controlled for a
child’s generational status with three categories: “recent immigrants,” “pre-school
immigrants” and “second generation.” Pre-school immigrants were those who


Table 1. Descriptive statistics of the variables (n = 516).


M SD


Dependent variables
IRT reading scores in wave 1 26.30 8.73
IRT reading scores in wave 2 30.25 10.19
IRT reading scores in wave 3 33.05 10.70
IRT math score in wave 1 38.72 13.45
IRT math score in wave 2 46.98 19.28
IRT math score in wave 3 50.93 15.70


Independent variables
Ethnicity (0 = Mexican; 1= East Asian) 45.30 0.50
Parent’s incomea 9.07 2.73
Parent’s educationb 4.00 2.78
Parent’s English proficiency 2.95 1.32
Parent’s educational aspirationc 9.37 2.88
Intergenerational closure 1.17 1.34
Parent–child discussion 2.27 0.55


Control variables
Gender (0 = male; 1= female) 0.52 0.50
Limited English status in wave 1 (0 = no; 1= yes) 0.11 0.32
Generational status (reference = second generation)
Pre-school immigrants 0.35 0.48
Recent immigrants 0.08 0.26


aParent’s income is an ordinal variable with 15 categories (i.e. 1 = $0 to 15 = $200.000).
bParent’s education has nine categories (i.e. 1 = eighth grade or less to 9 = PhD, MD or equivalent)
cParent’s educational aspiration has nine categories (i.e. 1 = less than high school diploma) to 12 =
PhD or MD).
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arrived in the United States six or more years before the base-year (i.e. 1988).
Recent immigrants were identified as those who arrived within the six years before
1988. Second generation children are those who were born in the United States to
immigrant parents (Glick and White 2003). Two dummy variables were generated
with “second generation” as a reference category.


Analysis


Multilevel longitudinal modelling was employed using the xtmixed command in
STATA 11. The achievement scores in 1988, 1990 and 1992 can be considered
three-level data with occasions nested in students and students nested in schools.
Multilevel analysis of longitudinal data is able to handle missing data (Hox 2002)
by using all available information. Multilevel regression models do not assume an
equal number of observations at each wave. Therefore, respondents with missing
observations do not cause serious problems (Hox 2002). Altogether, four out of 12
variables did not have any missing values, and the remaining eight variables had
from 0.1% to 5.4% missing values. Because no weights were provided specifically
for this study sample, we did not weigh the sample in the analysis.


The first research question concerns whether the academic achievement of ado-
lescents from immigrant families changes over time. The model that answers this
research question takes the following form, controlling for the child’s characteristics
(i.e. child’s gender, LEP status and generational status). In this equation, the major
interest is the effect of time, β2 in the equation.


Achievement score = β1 + β2 (time) + β3 (female) + β4 (LEP) +
β5 (recent immigrant) + β6 (pre-school immigrant) +
ζk + ζjk + ɛijk


In the model, β1 represents the mean intercept, and ɛijk represents the residual at
each wave. Time was measured with the values 0, 2 and 4 because achievement
tests were followed up three times, i.e. every two years. Therefore, the value of β2
indicates that the change of reading or maths IRT scores per year. The ζk is the ran-
dom intercept for the school and the ζjk for each of the individuals within each
school. Therefore, the intercept for each child in each school is β1 + ζk + ζjk. With
these two random intercepts, this model allows for random values in the initial level
(intercept) for a student across all schools.


The other two research questions are to what extent child’s ethnicity and various
forms of parental capital influence the academic achievement trajectories of adoles-
cent children from Mexican and East Asian immigrant families. For the analysis,
the extended form of the random intercept multilevel model shown here was
employed in order to answer the research question.


Achievement score = β1 + β2 (time) + β3 (IVs) + β4 (IVs � time)
+ β5 (female) + β6 (LEP)
+ β7 (recent immigrant) + β8 (pre-school immigrant)
+ ζk + ζjk + ɛijk


In the equation, IVs stand for the predictor variables. The effect of each of predictor
variables at the eighth grade is represented by β3. For example, β3 can be the effect
of child’s ethnicity on achievement scores at eighth grade. The moderating effect of
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each predictor variable on the trajectory of achievement is expressed as an interac-
tion effect of time and the predictor variable (β4).


Results


Descriptive statistics


Reading and maths IRT scores over time


The average reading and maths IRT scores changed from 26.30 [standard deviation
(SD) = 8.73] to 33.05 (SD = 10.70) and from 38.72 (SD = 13.45) to 50.93 (SD =
15.70), respectively. This indicates that the achievement scores increased by approx-
imate one standard deviation of the base-year (i.e. eighth grade) achievement scores
during the four years of high school (F [517, 1420] = 13.87, p < 0.001; F [517,
1428] = 29.25, p < 0.001)1 (see Table 1).


Differences by ethnicity


Table 2 presents the descriptive statistics of the variables and the differences by
ethnicity. East Asian American students outperformed their Mexican American


Table 2. Descriptive statistics of the variables by ethnicity.


Mexican
(n = 282)


East Asian
(n = 234)


Differences (Mexican
versus East Asian)M SD M SD


Dependent variables
IRT reading scores at eighth
grade


22.56 6.83 30.82 8.65 –8.25⁄⁄⁄


IRT reading scores at tenth
grade


25.80 8.27 35.61 9.71 –9.81⁄⁄⁄


IRT reading scores at twelfth
grade


28.92 8.94 38.73 10.33 –9.82⁄⁄⁄


IRT math score in at eighth
grade


30.98 9.55 48.05 11.42 –17.07⁄⁄⁄


IRT math score in at tenth
grade


38.17 11.65 57.66 11.86 –19.50⁄⁄⁄


IRT math score in at twelfth
grade


42.75 12.06 62.16 12.97 –19.42⁄⁄⁄


Independent variables
Parent’s income 7.98 2.32 10.38 2.63 –2.40⁄⁄⁄
Parent’s education 2.33 1.80 6.01 2.39 –3.68⁄⁄⁄
Parent’s English proficiency 2.57 1.30 3.43 1.18 –0.86⁄⁄⁄
Parent’s educational aspiration 8.37 3.18 10.56 1.90 –2.20⁄⁄⁄
Intergenerational closure 1.10 1.27 1.26 1.40 –0.05
Parent–child discussion 2.25 0.55 2.30 0.56 0.16


Control variables
Gender (0 = male; 1= female) 0.53 0.50 0.50 0.50 0.03
Limited English status in wave
1 (0 = no; 1= yes)


0.12 0.33 0.09 0.29 0.03


Generational status (reference
= second generation)
Pre-school immigrants 0.30 0.46 0.42 0.49 –0.12⁄⁄⁄
Recent immigrants 0.04 0.16 0.12 0.33 –0.08⁄⁄


⁄⁄⁄p < 0.001, ⁄⁄p < 0.01.
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counterparts in reading and maths achievement. For Mexican American eighth grad-
ers, the average reading and maths scores were 22.56 (SD = 6.83) and 30.98 (SD =
9.55), compared to 30.82 (SD = 8.65) and 48.05 (SD = 11.42) for their East Asian
counterparts (t (514) = –12.11, p < 0.001; t (514) = –18.49, p < 0.001). The ethnic-
ity difference in academic achievement continued at twelfth grade for both reading
and maths (t (411) = –10.31, p < 0.001; t (411) = –15.65; p < 0.001).


As shown in Table 2, Mexican immigrant parents possessed less economic,
human and cultural capital than did East Asian counterparts. However, any signifi-
cant differences were not found in social capital. Among the control variables, only
generational status differed by ethnicity. There were more recent immigrants and
pre-school immigrants in East Asian American student group than in the Mexican
American student group.


Random-intercept growth curve models


Changes in academic achievement over time


As presented in Model 1 in Tables 3 and 4, the study sample of students from
immigrant families improved both reading and maths achievement (B = 1.72, p <
0.001; B = 3.21, p < 0.001) after taking into account a child’s gender, limited Eng-
lish proficiency status and generational status. Without distinguishing a student’s
ethnicity, the expected reading and maths IRT scores increased by 1.72 points and
3.21 points per year, respectively. The values of pseudo-R2 were 0.13 and 0.15 for
reading and maths IRT scores, respectively. These pseudo-R2 values are the residual
variances explained by adding time and the control variables comparing the null
model without the covariates (Rabe-Hesketh and Skrondal 2008). Therefore, 13%
of the residual variance in the reading IRT scores and 15% of the residual variance
in maths IRT scores was explained by the predictors.


Effect of ethnicity


The effect of being East Asian in comparison of being Mexican appears in Model 2
of Tables 3 and 4. Model 1 shows that the changes in academic achievement over
time holding for the control variables. Model 2 adds the effect of ethnicity to Model
1. The main effect of ethnicity was significant for both reading and maths IRT
scores (B = 8.46, p < 0.001; B = 16.90, p < 0.001), adjusting for the control vari-
ables. Compared to Mexican American students, East Asian American students
achieved 8.46 and 16.90 points higher in reading and maths tests respectively per-
formed in eighth grade. East Asian American students also showed a faster annual
growth rate with 0.51 more points for reading and 0.86 points for maths (B = 0.50,
p < 0.001; B = 0.86, p < 0.001) than Mexican American students for each year.


Model 3 in Tables 3 and 4 shows the results of the full model that includes both
ethnicity and parental capital in the analysis. The positive main effect of being East
Asian remained significant in the full model for both reading and maths IRT scores
(B = 5.16, p < 0.001; B = 11.38, p < 0.001). Holding the control variables as well
as the forms of capital constant, compared to Mexican American students, East
Asian American students achieved 5.16 and 11.38 points higher in reading and
maths tests when they were eighth graders. However, the positive coefficients of
being East Asian American noticeably decreased compared to coefficients in Model
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2 including time, ethnicity, the interaction between the two variables and the control
variables. Effect sizes for growth modelling analysis with raw score, notated as
dGMA-raw, were calculated from the formula stated as dGMA-raw = β(time)/SDraw
where β is the difference between the groups in mean growth rates, and SD is
pooled standard deviation (Feingold 2009). Effect sizes of the main effect of ethnic-
ity for reading IRT scores decreased from 4.39 in Model 2 to 2.68 in Model 3. For
maths IRT scores, the effect sizes decreased from 20.94 to 14.40. This result implies
what appears as an increasing advantage for East Asian American youth is largely
explained by the covariates. In contrast to the main effect, the significant interaction
effects between ethnicity and time was not detected for both reading and maths
achievement (B = –0.04, p = 0.20; B = 0.39, p = 0.11). Despite of the substantial


Table 3. Results of random-intercept growth curve models for reading IRT raw scores.


Model 1 Model 2 Model 3


B SE B SE B SE


Fixed effects
Constant 27.32⁄⁄⁄ 0.75 23.51⁄⁄⁄ 0.72 7.82⁄⁄⁄ 2.12
Time 1.72⁄⁄⁄ 0.07 1.51⁄⁄⁄ 0.10 1.10⁄ 0.43
Ethnicity (East Asian = 1) 8.46⁄⁄⁄ 0.80 5.16⁄⁄⁄ 1.00
Ethnicity � Time 0.51⁄⁄⁄ 0.15 0.16 0.22
Parents’ income 0.39⁄ 0.16
Parents’ income � Time –0.04 0.03
Parents’ education 0.40† 0.21
Parents’ education � Time 0.10⁄ 0.05
Parents’ English proficiency 0.12 0.33
Parents’ English proficiency �
Time


0.00 0.07


Parents’ educational aspiration 50⁄⁄⁄ 0.14
Parents’ educational aspiration
� Time


0.02 0.03


Intergenerational closure 0.16 0.27
Intergenerational closure �
Time


–0.02 0.06


Parent–child discussion 2.98⁄⁄⁄ 0.67
Parent–child discussion � Time 0.18 0.14
Gender (female = 1) 1.56⁄ 0.70 1.53⁄ 0.65 0.57 0.64
Limited English Proficiency
(yes = 1)


–5.93⁄⁄⁄ 1.23 –5.04⁄⁄ 1.12 –3.49⁄⁄ 1.06


Generational status (reference =
second generation)
Recent immigrant (yes = 1) –1.80 1.46 –4.33⁄⁄ 1.37 –3.60⁄⁄ 1.34
Preschool immigrant (yes = 1) –0.68⁄ 0.75 –1.91⁄⁄ 0.70 –0.61 0.69


Random effects
School-level variances 36.01 6.30 10.76 3.40 4.42 2.40
Individual-level variances 39.40 3.83 39.04 3.60 33.70 3.27
Residual variances 18.40 0.87 18.12 0.85 17.66 0.88


Pseudo-R2 and goodness-of-fit
R2 0.13 0.36 0.48
Deviance (= –2log-likelihood) 9303.08 9172.93 8033.42
BIC (Bayesian Information
Criterion)


9368.36 9252.72 8197.51


⁄⁄⁄p < 0.001, ⁄⁄p < 0.01, ⁄p < 0.05, †p < 0.1.
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initial differences at eighth grade, in other words, there was no significant incremen-
tal disadvantage for Mexican American youth.


Effects of parental capital


Parent’s annual income had a positive main effect on the trajectories of achievement
both in reading and maths (B = 0.39, p < 0.05; B = 0.71, p < 0.001). Holding all other
variables constant, an increase in one category of parents’ income increased students’
reading and maths IRT scores at eighth grade by 0.39 and 0.71 points. Contrary to the


Table 4. Results of random-intercept growth curve models for maths IRT raw scores.


Model 1 Model 2 Model 3


B SE B SE B SE


Fixed effects
Constant 41.97⁄⁄⁄ 1.15 34.34⁄⁄⁄ 0.97 11.32⁄⁄⁄ 2.85
Time 3.21⁄⁄⁄ 0.08 2.84⁄⁄⁄ 0.10 2.19⁄⁄⁄ 0.49
Ethnicity (East Asian = 1) 16.90⁄⁄⁄ 1.07 11.38⁄⁄⁄ 1.34
Ethnicity � Time 0.86⁄⁄⁄ 0.16 0.39 0.24
Parents’ income 0.71⁄⁄⁄ 0.21
Parents’ income � Time 0.00 0.04
Parents’ education 0.63⁄ 0.28
Parents’ education � Time 0.10⁄ 0.05
Parents’ English proficiency 0.30 0.45
Parents’ English proficiency �
Time


–0.07 0.08


Parents’ educational aspiration 0.74⁄⁄⁄ 0.19
Parents’ educational aspiration
� Time


0.03 0.03


Intergenerational closure –0.15 0.37
Intergenerational closure �
Time


0.02 0.07


Parent–child discussion 3.96⁄⁄⁄ 0.89
Parent–child discussion �
Time


0.16 0.16


Gender (female = 1) –1.67 1.08 –1.90⁄ 0.93 –3.53⁄⁄⁄ 0.90
Limited English Proficiency
(yes = 1)


–9.01⁄⁄⁄ 1.91 –7.07⁄⁄⁄ 1.59 –4.43⁄⁄ 1.46


Generational status
(reference = second generation)
Recent immigrant (yes = 1) 4.95⁄ 2.27 –0.16 1.96 1.81 1.86
Preschool immigrant (yes = 1) 0.07 1.16 –2.26⁄ 1.00 0.30 0.96


Random effects
School-level variances 86.53 15.11 10.67 5.55 2.95 3.26
Individual-level variances 103.10 9.11 92.82 7.63 74.13 6.20
Residual variances 22.27 1.05 21.52 1.02 21.97 1.10


Pseudo-R2 and Goodness-of-fit
R2 0.15 0.50 0.60
Deviance (= –2log-likelihood) 9916.00 9678.25 8500.91
BIC (Bayesian Information
Criterion)


9981.26 9758.01 8664.98


⁄⁄⁄p < 0.001, ⁄⁄p < 0.01, ⁄p < 0.05, †p < 0.1.
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main effects, the interaction effect between income and time on either reading or
maths IRT was not significant (B = –0.04, p = 0.20; B = 0.00, p = 0.97).


Second, parents’ education had both main and interaction effects with time on
the trajectories of reading and maths achievement. As parents had a higher level of
education, their children showed higher scores on reading and maths achievement
tests at eight grade (B = 0.40, p < 0.1; B = 0.63, p < 0.05). In addition, their
growth rates were faster than those children of parents with a lower level of educa-
tion (B = 0.10, p < 0.05; B = 0.10, p < 0.05). Third, immigrant parents’ English
proficiency did not have any significant effects. However, parent’s educational aspi-
ration, was significantly related to achievement scores at eighth grade (B = 0.50, p
< 0.001; B = 0.74, p < 0.001). Reading and maths IRT scores at eighth grade
increased by 0.50 and 0.74, respectively, as immigrants’ educational aspiration for
their children moved up by one category. However, there was no interaction of par-
ents’ aspiration by time (B = 0.02, p = 0.53; B = 0.03, p = 0.44).


Next, parent–child discussion about schoolwork was positively associated with
academic achievement in reading and maths (B = 2.98, p < 0.001; B = 3.96, p <
0.001). However, there was no significant time � parent–child discussion effect (B
= 0.18, p = 0.21; B = 0.16, p = 0.33). Lastly, how many parents of the child’s
friends an immigrant knows did not have any effects on reading and maths scores
in the base-year and the changes over time.


Discussion


Whereas most previous research examined the academic achievement of children
from immigrant families at one time point, this study investigated the academic
achievement trajectories of adolescent students from Mexican and East Asian
immigrant families in the United States and the variables associated with the tra-
jectories. Consistent with the hypothesis, some of the findings confirmed the
findings from previous cross-sectional research. Guided by the life course per-
spective and capital theory, this study particularly focused the roles of a child’s
ethnicity and parental capital in the initial state and the changes of reading and
maths test scores.


Regardless of youth’s ethnicity, reading and maths achievement of adolescent
students from Mexican and East Asian immigrant families improved between eighth
and twelfth grades. The change over the four years of adolescence indicates that
academic achievement should be considered a trajectory rather than a stable status.
The overall academic improvement might be distorted because of the sample selec-
tion, however. The present study excluded those who dropped out of school and
were out-of-grade in the twelfth grade. That is, this study may examine the achieve-
ment trajectories of fairly successful students from Mexican and East Asian immi-
grant families in that they stayed in school and moved to a higher grade in a timely
manner. Given that dropouts and out-of-grade students are not likely to perform as
well as their counterparts who succeed to complete school with other students, the
academic change could be weaker than what was found in this study if dropouts
and out-of-grade students were included in the study sample. In addition, it should
be noted that the mean differences in reading and maths scores from the eighth to
twelfth grades imply the decline of growth rate in academic achievement during
adolescence. With just three time points, however, we could not test for a quadratic
effect and therefore relied on a linear growth trajectory.
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Consistent with the hypothesis, a student’s ethnicity was significantly associated
with the trajectory of academic achievement. Specifically, adolescent children of
Mexican-origin immigrants started at a lower level of academic achievement than
their counterparts from East Asian immigrant families. However, the hypothesis of
ethnicity as a macro-context was only partially supported because there was no sig-
nificant difference in the rate of change by ethnicity as reflected in the insignificant
interactions between ethnicity and time for both reading and maths. This finding of
no difference over time may be due to characteristics of the study sample. The cur-
rent study included only those who successfully stayed in school and moved to a
higher grade in a timely manner. Mexican American students in the study sample
may be those who resist and overcome the negative stereotypes that society casts
on them (Kao 2000). It should be noted that more students with Mexican-origin
immigrant parents were excluded with the data filters than those from East Asian
immigrant families, approximately 42% for the former group and 28% for the latter
group. Given that dropouts and those who cannot move up to higher grade with
other students underperform compared to their counterparts who are able to stay in
school, the gap in academic achievement may be increasing over time with the
inclusion of those excluded from the sample of this study.


Regarding the roles of parental capital in the achievement of students from Mex-
ican and East immigrant families in the United States, overall, the various forms of
family capital enhanced academic performance of adolescent students from the two
ethnic groups. First, economic capital, measured by parents’ annual income, was
positively associated with the academic achievement trajectories of adolescent stu-
dents from Mexican and East Asian immigrant families. Controlling for other forms
of capital within the home, however, the significant effect of economic capital on
the rate of changes did not exist anymore. This result is somewhat different than
the previous literature reporting that family’s socio-economic status affects not only
children’s academic achievement earlier in life but also growth rates over time
(Cappella and Weinstein 2001; Jimerson, Egeland, and Teo 1999; Zhang 2003).
This contradictory finding may be due to the fact that the past studies examined
general socio-economic status, measured with the combination of parental income,
education and/or occupation whereas the current study measured income separating
the others.


Second, human capital of immigrants had a positive effect on the academic
achievement trajectories of their adolescent children as expected. In the eighth
grade, the adolescent children of educated parents were likely to outperform their
counterparts with parents who were less educated. Furthermore, the former main-
tained a faster pace in academic achievement improvement. This long-lasting effect
of human capital over the four years of high school may suggest that less educated
immigrant parents become less capable to provide support for their children’s aca-
demic success over time. As students enter higher education and developmental
stages, parents tend to encounter more difficulties in assisting their children with
psychological support and information that promote the children’s positive develop-
ment (Epstein 1983). Of two forms of parental cultural capital, educational aspira-
tion for their children was positively associated with reading and maths
achievement at eighth grade whereas their proficiency did not affect the trajectories.
This finding may suggest that cultural capital directly related to education (i.e.
educational aspiration) is more associated with children’s academic achievement
than general knowledge about US culture (i.e. English proficiency). Given that the
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positive association of ethnic language use between immigrant parents with the lack
of English proficiency and their adolescent children with academic achievements
(Mouw and Xie 1999), language used at home should be examined as well as
parental English proficiency. Developmental characteristics of adolescence may
explain why parents’ educational aspiration for their children is significantly associ-
ated with the achievement at eighth grade but not with change over time. As chil-
dren are in middle and late adolescence, they are less influenced by their parents
because they pursue autonomy and spend more time outside the home with their
peers (Crosnoe 2002; Santrock 2005).


Another possible interpretation is that parents’ educational aspiration for their
children can change over time (Zhang 2003). Since this present study included par-
ents’ aspiration at eighth grade without its measure on the later waves, we might
not be able to find the significant effect of parental aspiration on the academic
achievement at tenth and twelfth grades. As for social capital, when adolescents fre-
quently discussed schoolwork-related issues with their immigrant parents, as
hypothesised, they had better academic performance at eighth grade. However, its
effect on the growth rate of achievement was not significant. The insignificant effect
of parent–child discussion on the growth rate may also be due to the fact that ado-
lescent children are less influenced by their parents in high school years. Crosnoe
and Elder (2004) reported that high school students had a higher mean level of par-
ent–adolescent distance than did middle school students, and they also seemed to
be more peer oriented than their middle school counterparts.


Any effects of intergenerational closure, a form of social capital outside home,
were found insignificant. This finding may be explained by the fact that for an
immigrant’s knowing his or her child’s friends’ parents does not mean that all the
parents in the network have common values and norms about educational outcomes
(Carbonaro 1998). Furthermore, when immigrants live in co-ethnic communities,
knowing many parents in the neighbourhood may not always provide support for
their children’s education. For example, Portes and Rumbaut (2006) found that Nic-
araguan and Mexican families often report that co-ethnics have not given them sup-
port. Some studies even suggest that having tight social ties in a co-ethnic enclave
possibly impedes children’s academic success in that parents and their children lack
diverse channels of information and opportunities for linguistic assimilation
(Wierzbicki 2004).


In sum, the findings of this study suggest that adolescent students from Mexican
and East Asian immigrant families show divergent trajectories of academic achieve-
ment according to family’s and child’s characteristics. Although East Asian Ameri-
can students, on average, outperform their counterparts from Mexican immigrant
families, variations within each ethnic group still existed in that the intragroup vari-
ability of capital was observed. This study revealed that the disparities of academic
achievement between Mexican and East Asian American students mainly resulted
from differences in family resources. In order to narrow the gap, material and cul-
tural resources outside family should be provided to disadvantaged students. Specif-
ically, those supports should be provided to children of immigrants with lower
education in that human capital is associated with the growth rate as well as the ini-
tial status. In addition, early intervention is a key to narrowing the gaps because
academic performance is fairly persistent during adolescence. Furthermore, the posi-
tive effect of educational aspiration for children and parent–child discussion about
school-related topics suggest that school personnel should advise immigrant parents
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with less resource to encourage their children for higher education and have fre-
quent talks about school work and life at home.


Despite the findings and implication of this study, this study has important limi-
tations. First, this study employed data that started in 1988, and the directions and
magnitude of these effects today are possibly different than what were found in this
study. In order to investigate how children from immigrant families do in current
US society, therefore, it is necessary to gather more recent information. Second, we
were not able to show that the ethnicity effect is actually from the stereotypes
attributed to each ethnic group in US society even though previous literature sup-
ports the ethnicity as a macro-context, due to the limitations of the original dataset.
A further limitation of this study is that we could not include communities and
schools as proximal settings known to play a role in shaping academic trajectories
of students from immigrant families (Han 2008; Sui-Chu and Willms 1996). In
addition, this study did not employ multiple dimensions of academic performance
such as grade point average (GPA) and dropout status. For the purpose of this
study, using standardised test scores is reasonable in that those scores enable
researchers to compare the performance of students from a variety of school envi-
ronments and determine future educational trajectories (Glick and White 2003;
Ryabov and Van Hook 2007). To balance the disadvantage of standardised test
scores, it is necessary that future research will employ other indicators of academic
performance.


Note
1. Note that, through the paper, the first coefficients and p-values reported in parentheses


are for reading IRT scores and the second ones are for maths IRT scores.
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