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Abstract. Students enter college with social, cultural, and economic resources (well described by Bourdieu's concepts of
habitus and capital) that significantly impact their goals, actions, and successes. Two important determinants of the amount and
type of resources available to students are their immigrant generation and college generation status. Drawing on a national
sample of 6860 freshmen enrolled in college English, we compare and contrast the effects of immigrant generation with those
of college generation status on physical science and engineering career intentions to explore some of the challenges faced by
the first in the family to become an American and/or go to college.
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INTRODUCTION

Science educators are becoming increasingly aware
of the need to boost the numbers and professional skills
of STEM majors, in order to match industry and
societal demands. In this context, efforts are needed to
either fix the leaking pipeline leading to STEM careers
[1], or identify additional candidates for STEM careers
from outside the traditional pool. While the status and
trends of STEM enrollment with respect to relatively
immutable sociocultural characteristics, such as gender,
race, or ethnicity [2] have long been known, the effect
of sociocultural dimensions exhibiting intergenerational
dynamics has recently gained some interest among
education researchers. In particular, an understanding of
the effects of college generation and immigrant
generation can potentially help broadening the pool of
potential STEM participants.

“College generation” is a term referring to the prior
college experience of college students’ or graduates’
families. First generation college students are the first
in their families to attend college, as opposed to 2™+
generation college students, whose parents or guardians
had attended college previously. Studies show that,
when compared with the typical college students, first
generation college students share several characteristics
[3, 4]: an older college enrollment age, higher rates of
remedial course taking, and longer time to graduation.
First college generation students may have different
levels of academic proficiency and different major
choices, compared with the typical student profile, but

they represent potentially new talent pools for STEM
careers.

At the same time, individuals new to the United
States are also potential candidates for pursuing STEM
careers. New immigrants, or first generation
immigrants, are persons born outside the US to foreign-
born parents. Their children generally belong to the 2™
generation immigrant group. The sequence continues
with the 3" generation, which is much more similar to
the average US population [5]. With the exception of
international students (who generally pursue STEM
majors in higher proportions but may leave the US
upon graduation or shortly thereafter), 1% generation
immigrants position themselves on an intergenerational
trajectory toward cultural assimilation, virtually
achieved by the 3™ generation. The two principal
conceptualizations are: a bottom-up model in which
new immigrants start at society’s lowest echelons and
work their way upwards, and an “immigrant advantage”
model, which posits that immigrants have specific
values, skills, and beliefs which provide social
advantages [7]. In respect to student STEM career
interest, survey data appear to favor the latter theory.
Previous studies [6] have found that intentions to
pursue STEM careers decrease as immigrant generation
increases.

The current paper discusses the similarities and
differences between these two proposed inflows of
future STEM professionals. We analyze both physical
science and engineering career intentions.



TABLE 1. Cross-tabulation: proportions of students in the categories for student generation and immigrant generation.

1* immigrant generation

2" immigrant generation

3"+ immigrant generation

2.04% (N=125)
5.04% (N=308)

1* college generation
2"+ college generation

3.90% (N=238)
9.68% (N=592)

14.95% (N=914)
64.39% (N=3936)

RESULTS

Considering separately college generation status,
among the group of 1* generation college students in
the sample there are only 41.52% males, while in the
2 generation the proportion of male students is
51.39%. Both these percentages are in line with 1989-
2000 NCES demographic data, where males are
reported to make up between 40% and 43% of the first
generation college student population, while the
gender make-up of 2"+ generation college student
population is more even [3,4].

SAMPLE AND METHODOLOGY

Our analysis uses survey data collected by the NSF-
funded project PRiSE (Persistence Research in Science
and Engineering) in the fall of 2007, on a sample of
6860 college students enrolled in freshman English
courses.

Our dependent variables are respondents’ self-
assessed likelihoods of choosing a career in physical
sciences and engineering, each of these two items being
on a Likert-type scale from 1 (very unlikely) to 6 (very
likely). We operationalized the college generation in the
following manner: students without parents who had
attended college were assigned to first college
generation, while the others, who had at least one
parent who had attended at least some college, were
assigned to 2"+ college generation. The frequency
distribution of the sample on the two variables of
interest is shown in Table 1. The table suggests an
existing association between the immigrant generation
and student generation variables, which a y* test
confirms (x*=59.38, p<0.0001); the Spearman rank
correlation coefficient between the two variables is
small and positive, p=0.098.

Preparedness For Physical Sciences

A comparison of the mathematical preparedness of
the two college generations, as measured by
standardized tests (math SAT/ACT), the number of
high school physics courses attended and their physics
grades, is shown in Table 2. On all three measures, the
first generation college students displayed a weaker
preparation, on average.

TABLE 2. High school prerequisites for studying
physical science in college: comparison of mean values

Variable 1"gen 2"+gen t Sig.
SAT-ACT 492 543 10.41 0.0001
concordance math score
Number of high 0.54 0.68 5.92  0.0001
school physics courses taken
High school physics 3.26 343 3.89  0.001

grade average (if applicable)

Career interests

A comparison of students’ reported likelihoods of
choosing a career in two STEM fields is shown in Table
3. First generation college students are significantly less
likely to choose a career in physical sciences or in
engineering than are 2"+ generation students. Still,
each college generation students give a higher
preference to engineering than to physical science. This
last degree of preference is not statistically significantly
higher than the one shown by 2™+ college generation
students for physical science careers.

TABLE 3. Career interests for 1% and 2"+ college generation
students. Variables are on Likert-type scales from 1 to 6.
Horizontally: independent samples comparisons (t-tests)
Vertically: paired samples comparisons (t-tests)

Likelihood of  [1* college 2"+ college | t Sig.
choosing a career gen gen
in:
Physical Science 2.36 2.56 3.87 0.001
Engineering 2.64 2.78 2.32  0.05
t 4.88 7.55
Sig. 0.0001 0.0001

Multiple Correspondence Analysis

Multiple correspondence analyses (MCA, [8]) were
also  performed, which considered immigrant
generation, college generation, and physical science
career interest, and engineering career interest,
respectively (from 1 to 6). The MCA plot for physical
science career interest is displayed in Figure 1. The
MCA plot for engineering career interest looks similar
to the one in Figure 1, and is not shown. Both MCA
plots suggest that 1% generation college students have a
profile similar to 2™ generation immigrants. Also, as
expected, 2™+ college generation and 3"+ immigrant
generation are relatively similar.
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FIGURE 1. MCA plot for college generation (Col 1* and Col
2"4), immigrant generation (Imm 1%, 2™ and 3™+), and
physical science career interest (Phys 1 through Phys 6)



Both these clusters are associated with low
preferences for physical science and engineering
careers, whereas 1% generation immigrant students are
more favorable to such career paths. The x-axis can be
interpreted in both cases as a scale of cultural
distinction vs. assimilation, while the y-axis clearly
distinguishes the intensity of career interest in the
physical sciences and engineering, respectively. The
percentages of total inertia covered by the first two
dimensions shown are: 47.9% and 17.2% for the
physical science career interest (Figure 1), and 38.52%
and 19.99% for the engineering career interest. These
dimensions do not have a direct relation to the variables
initially considered.

Linear Regression Analysis

Multiple regression models were built for physical
science and engineering career interests considering
several sociocultural variables (immigrant generation,
college generation, gender, and racial/ethnic group) as
predictors. We first tested interactions of race/ethnicity
and gender with the two generational variables; among
these, only some interactions between race/ethnicity and
immigrant generation were found to be significant
predictors for physical science and engineering career

implies that the considered sociocultural variables,
especially gender, have a much higher explanatory
power for an engineering career than for a physical
science career.

Two different pictures emerge for the two outcomes
from the analysis. Physical science career interest is
mostly influenced by the direct effects of predictor
variables: 1% and 2™ immigrant generation (positive)
and 1% college generation (negative) status, as well as
race/ethnicity (Hispanic and Black, negative). The only
significant interaction predictor is for Black 2™
generation immigrants (negative), possibly an effect of
segregated residential assimilation [5]. In contrast, for
the engineering career interest, beyond the strong gender
effect reflecting the male higher interest in engineering,
and the interest shown by Asian students irrespective of
college or immigrant generation, it is also the interaction
effects that are significant. First generation immigrants,
from the black and “other non-Hispanic” racial/ethnic
groups, show more interest in an engineering career than
their immigrant generation or their racial/ethnic group
peers. An interesting interaction effect in the direction
of increasing the engineering career interest is between
1 college generation and 2™ immigrant generation

interests and were thus kept in the models. The statuses; ~precisely ~the groups identified using
explained variance is much higher in the linear model correspondence analysis to have a similar profile.
predicting engineering career interest than in the case of
physical science interest (15.60% vs. 1.42%). This
TABLE 4. Linear regression models for predicting student career interests in physical science and engineering.
Significance levels are shown, n.s.=non-significant.
Interest in: Physical science career Engineering career
Variable Est. Std. err t p Est. Std. err t p
Intercept 277 011 2419 0.0001 2.00 0.12 1649  0.0001
Gender [0:female, 1:male] 0.08 0.04 1.91 0.057 1.37 0.04 3041 0.0001
Race/ethnic groups — reference: white non-Hispanic
Hispanic -0.30 0.15 -2.02 0.044 -0.05 0.16 -0.33 n.s.
Black, non-Hispanic -1.00 0.30 -3.31 0.001 -0.16 032  -0.50 n.s.
Asian 0.15 0.18 0.86 n.s. 0.46 0.19 2.45 0.014
Other (includes Native Americans and -0.05 0.25 -0.20 n.s. 0.01 0.26 0.02 ns.
Pacific Islanders)
Immigrant generation — reference: 3"+ generation
1* immigrant generation 0.39 0.17 2.31 0.02 0.16 0.18 0.87 n.s.
2" immigrant generation 0.30 0.11 2.61 0.01 -0.03 0.12 -0.21 n.s.
1™ college generation -0.19 0.05 -3.53  0.0005 0.25 0.15 1.68 n.s.
Interactions
1* college gen x 1% immigrant gen Not included -0.07 021 -0.34 n.s.
1% college gen x 2™ immigrant gen Not included 0.32 0.16  2.00 0.045
1* immigrant generation x Hispanic -0.33 025 -1.29 n.s. 0.52 0.27 1.90 0.058
2" immigrant generation x Hispanic -0.23  0.18 -1.29 n.s. 0.03 0.19 0.16 n.s.
1* immigrant generation x Black 0.66  0.37 1.75 n.s. 0.94 0.38 247 0.014
2" immigrant generation x Black -0.92  0.32 -2.92 0.004 -0.41 0.33 1.23 n.s.
1* immigrant generation x Asian 0.32 0.37 0.86 n.s. 0.70 0.39 1.78 n.s.
2" immigrant generation x Asian 0.01 0.35 0.02 n.s. 0.23 0.37 0.64 n.s.
1* immigrant generation x Other 0.25 0.37 0.66 n.s. 0.94 0.38 2.45 0.014
2" immigrant generation x Other -0.03 0.30 -0.08 n.s. 0.31 0.32 0.98 n.s.
Adjusted R? 1.40% 15.20%




CONCLUSIONS

First generation college students are less likely than
other students to be interested in a career in physical
science. In univariate analysis, they are also less likely
to express an interest in engineering, but this effect
disappears in multivariate analysis. At the same time, 1%
college generation students rank engineering careers
higher than physical science careers.

Physical science and engineering career intentions
for 1 generation college students are similar to those
exhibited by 2™ generation immigrant students. What
differentiates college generation and immigrant
generation with regards to physical science and
engineering career interests is that while for college
generation this is the initial value, which will go up in
the next generation, for immigrant generation this is the
intermediate value, between higher preferences for
physical science and engineering careers, characteristic
of 1% generation immigrants, and somewhat lower levels
of preferences for these careers, characteristic of the
next generation, which is virtually indistinguishable
from the overall population of US students. In other
words, the intergenerational dynamics related to college
generation is shown to have an ascending trend toward a
higher interest for physical sciences and engineering
careers. This is in clear contrast to the trend for
immigrant generations, who tend toward less interest for
such career choices from the first generation to the next.

This trend in interest between college generations is
consistent with a social capital conceptual framework,
which points to the comparatively lower level of initial
social capital 1% generation college students possess.
Not being made aware within the family of
metacognitive and other successful strategies as well as
career expectations usually associated to higher
education, 1* generation students take fewer high school
courses that could potentially lead to a science career,
their grades are lower when they do enroll in these
courses, and, as a consequence, they are less likely to
decide to pursue a science career than students who
have internalized the “college/career habitus” [9]
transmitted by their parents. The social capital
framework might also explain the relatively strong
interest of first college generation students in
engineering by suggesting that engineering is a more
tangible and accessible career option than physical
science to those unfamiliar with the academic world.
Our findings that first generation immigrants have a
strong preference for physical science (all racial/ethnic
groups) and for engineering careers (racial/ethnic
minority students) and that this preference subsides in
subsequent generations are consistent with the
immigrant advantage theory. From the social capital
perspective, one could add that the quantitative skills
needed in the STEM fields are more quickly and easily

acquired by recent immigrants than are the more subtle
aspects of cultural capital essential in other academic
career fields.

Our predictive models for physical science and
engineering career interests allow us to extract several
conclusions and further hypotheses. First, choosing a
career in physical science depends less on students’
sociocultural characteristics than does a career interest
in engineering, where gender is a major factor. Second,
1** generation college students are more inclined toward
engineering than toward other STEM fields. We have
also identified a particular group likely to pursue an
engineering career, the 1% college generation students
born from immigrant parents, This enables us to identify
an engineering career as a more readily available and
appealing avenue for 1% generation college students
from minority immigrant families to achieve a higher
social status conferred by an engineering degree, and,
later, by an accomplished engineering career.
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