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Abstract

A longitudinal study was conducted
on a sample of Canadian adolescents to
track changes in science/math career
choice development over a five-year
span and to examine the impact of con-
textual and experiential factors on later
choices. A previous study (Urajnik,
Garg, Kauppi, & Lewko, 2007) ex-
plored the differential utility of contex-
tual and experiential factors in the
prediction of scientific career aspira-
tions using data obtained from a na-
tional sample (n=3,306) of Canadian
adolescents (13-19 years) who partici-
pated in the National Youth and Science
Project Study (NYSPS). For the current
study, five years after the initial data
collection, 116 of the original partici-
pants were contacted to determine their
field of study or nature of work (science
or non-science). Results from a cross-
tabulation of gender and career choice
showed a significant difference between
males and females in stability of career
choice. Approximately 64% of males,
but only 41 % of females, remained
with their original science career choice.
The main reasons cited by both males
and females for moving away from a
science career were a change in inter-
ests, difficulty with science and math
courses, and the influence of work
placement. Sequential logistic regres-
sion results indicated that measures of
learning experiences, self-efficacy, out-
come expectations, and interests con-
tributed significant unique variance to

the prediction of scientific career choice
five years later. Learning experiences
had the most influence on the career
choice model. It affects career choice
both directly and indirectly through self-
efficacy, outcome expectations, and in-
terests and explains 28% of the variance.

Introduction

Lent, Brown, and Hackett (1994)
formulated a social cognitive model of
career development derived from Ban-
dura’s (1986) general social cognitive
theory that illustrates the interplay
among personal, background/contex-
tual, and experiential influences on ca-
reer development. It focuses on
dynamic mechanisms through which
young people forge academic and voca-
tional plans. The model includes per-
sonal input variables comprising
personal characteristics such as gender,
background/context variables compris-
ing environmental characteristics such
as parent and family influences, and
learning experiences comprising vari-
ables such as objective performance,
school experiences and role-modeling
experiences. These variables shape and
inform career-related self-efficacy (e.g.,
perceived task competence) and out-
come expectations (e.g., anticipation of
certain outcomes, such as self-satisfac-
tion and financial reward). Self-efficacy
and outcome expectations along with
personal and contextual variables play
an important role in the formation of in-
terests and career goals. Figure 1 sum-
marizes the social-cognitive career
choice model proposed by Lent et al.
(1994).
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Relatively few studies have exam-
ined the theoretical constructs of the
Lent et al. model from a domain-spe-
cific perspective (Ferry, Fouad, &
Smith, 2000) and with samples other
than college students (Fouad & Smith,
1996; Lopez et al., 1997; Plucker, 1998;
Wang & Staver, 2001). Urajnik, Garg,
Kauppi, and Lewko (2007) investigated
the differential utility of contextual and
experiential factors from Lent, Brown,
and Hackett’s (1994) social cognitive
model of career choice in the prediction
of scientific career aspirations prior to
college entry. Data were obtained from
a sample of Canadian adolescents (13 to
19 years) randomly selected from
schools across Canada. The authors
used the following variables in the
study: person inputs included gender,
grade-level, and primary language (Eng-
lish or French); background/context fac-
tors included socio-economic status,
family cohesiveness, family social/sci-
entific communication, family career
encouragement, and parent scientific ex-
pectations/encouragement; learning ex-
periences included science/math grades,
perceptions of science/math teachers,
and friends’ interest in science; experi-
ential constructs were self-efficacy, out-
come expectations, and interests.
Multivariate logistic regression analyses
carried out in the Urajnik et al. (2007)
study indicated that family background,
scientific learning experiences, self-effi-
cacy measures, outcome expectancies,
and scientific interests contributed sig-
nificant variance to the prediction of as-
pirations for pursuing a scientific career
choice. Results of a final model re-
vealed that students aspiring to a career
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in the sciences were more likely than
their peers to be male, senior students,
to have higher grades in science, were
more interested in science, and expected
their science courses to be useful to
their future career.

Although Urajnik et al. (2007) con-
tributed significantly to career develop-
ment research by demonstrating the
usefulness of the Lent et al. (1994)
model for a sample of Canadian adoles-
cents in the context of science career
choice, their study was cross-sectional
in nature and the outcome variable was
career aspirations rather than actual ca-
reer choice. Longitudinal inquiry into
career development is useful in that it
can provide a theoretical understanding
of the role that early aspirations play in
determining career-related choices made
later on (Rojewski & Yang, 1997; Fer-
reira et al., 2007). Vocational develop-
ment is longitudinal in scope (Lent et
al., 1994, 2000, 2001, 2002; Super et
al., 1996; Schoon, 2001; Athanasou,
2002; Nauta & Epperson, 2003; Lent &
Brown, February 2006). It is a process
of nurturing interests, making choices,
experimenting with and adjusting to
those choices, and making more
choices. Thus, to gain deeper under-
standing of this process, tracking
changes in career choice over time and
investigating the reasons for those
changes is essential. It is equally impor-
tant to identify and understand how
proper contextual factors predict future
choices. Timely and effective interven-
tions to help challenged individuals
overcome barriers and move forward
with their choices depend on this
knowledge.

Relatively few studies have fol-
lowed changes in science/math career
choice development and examined the
later effects of contextual and experien-
tial factors for high school students as
they progress into post secondary edu-
cation or the work place. Nauta and Ep-
person (2003), exploring gender issues
in career choice development, have ap-
plied the social cognitive model used by
Lent et al. to high school girls’ choice of
science/math/engineering college ma-
jors 3 to 5 years later. They found that
high school math and science ability
were central to making a choice to pur-
sue a science career.

The present longitudinal study is

built upon the earlier work of Urajnik et
al. (2007) to track changes in sci-
ence/math career choice development
over a five-year span and to examine the
medium-term impact of contextual and
experiential variables on science career
choices five years after the initial data
collection. The current study also ex-
plores the stability of contextual and ex-
periential factors in the interdiction of
science career aspirations as well as sci-
ence career choice.

Method
Sample

Participants in the study were ob-
tained from the National Youth Science
Project Study (NYSPS) conducted by a
group of researchers from the Centre in
Human Development a Laurentian Uni-
versity. The original study sample con-
sisted of 3306 Canadian students (13 to
19 years). Five years after the original
data collection, a random sample of 300
male and female participants who had
participated in a school level science
fair were selected to represent all
provinces in Canada and all grade levels
(grade 8 to senior high school). Given
their involvement in a science fair, it
was assumed that these participants
were originally somewhat interested in
science. Due to challenges associated
with longitudinal research, the project
team was only successful in contacting
116 of the 300 participants selected for
the follow-up study. Telephone inter-
views were conducted to determine their
field of study or nature of work (science
or non-science). The demographic of the
current study are as follows: 46% were
males and 54% were females. At the
time of the original data collection,

46% were in junior high school (grade 8
and 9), 40% were in intermediate high
school level (grades 10 and 11); and
14% were in senior high school level.
At the time of current data collection,
nearly two-thirds were attending college
or university on a full time (60%) or
part-time (3%) basis; approximately a
third were employed full time (30%) or
part-time (5%) and a few (2%) were
looking for employment.

Procedure

The original data collection in-
volved a two-phase, convenience sam-
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pling design(Urajnik et al., 2007). In
the first phase, competitors at the
Canada Wide Science Fair (CWSF)
were invited to participate in the study
by completing the National Youth and
Science Project Study (NYSPS) survey
while in attendance at the fair. The na-
ture of the study was explained to the
students by a member of the research
team, and participation was voluntary.
The second phase involved the adminis-
tration of the NYSPS to the comparison
sample of students (attending the same
schools as CWSF students) by their
teachers during regular classroom ses-
sions. The NYSPS is a self-report in-
strument comprised of items assessing
general demographic information,
achievement/schoolwork, perceptions of
education and schooling, parental back-
ground, and family information. Items
were adapted from the work of Krahn
(1988) (Three City Study of the School
to Work Transition), Breakwell, Fife-
Shaw, and Devereaux (1988) (Youth,
Science, and Technology), and items de-
veloped as part of a study conducted on
Canadian high school students in the
context of science career choices (Hein
& Lewko, 1994). Measures included
career choice/goals, person input, back-
ground/context, .earning experiences,
self-efficacy, outcome expectations, and
interest in science and math. For a com-
plete description of these measures, see
the original study (Urajnik et al., 2007).
Participants completed the survey based
on language of instruction (English or
French), with language appropriate
forms distributed to all students. Instru-
ment administration required an average
of 50-60 minutes.

Five years after the original data
collection, a random sample was se-
lected from the participants of the
NYSPS project who had participated in
a science fair at the school, regional or
national levels with the assumption that
these participants were likely to have
had some interest in science. A research
assistant from the Centre in Human De-
velopment at Laurentian University
contacted the participants individually
by telephone, or spoke with their par-
ents if the participant could not be
reached. The purpose of the study was
explained to the participants (or their
parents) and permission to conduct the
follow-up interview was obtained. The

] Canadian Journal of Career Development/Revue canadienne de developpement de carriére

| Volume 9, Number 1, 2010



Longitudinal Study of Science Career Choice |

=

interview questions inquired as to what
the participants were doing at the time
with respect to school or work, and also
what they had done over the five years
since participating in the NYSPS proj-
ect. For instance, participants were
asked if they graduated from high
school, continued on to college or uni-
versity, and/or gained experience work-
ing part-time and/or full-time. If the
participants indicated that they were in
school, they were asked what type of
post secondary program they were in,
what their major field of study was, and
what level of education they had at-
tained thus far. If they said they had
finished school, they were asked what
their major field of study had been, and
what type of work they were currently
engaged in, if any. If the participants

had changed from the field of study
originally stated in the NYSPS project,
they were asked about the reason for
that change.

Results

Five years after the NYSPS project,
43 of the 116 participants were pursuing
a science career. Of the 43 participants
approximately 70% (30) were in school
(university or college) full-time in a sci-
ence program, 26% (11) were working
in a science field, and 4% (2) were
working part-time and going to school
part-time in the science field. Seventy-
three participants were pursuing a non-
science career. Approximately 51%
(37) of these participants were in school
full-time (university or college), 37%
(27) were working full-time, and 12%

Table 1

17

(9) were either working part-time and
going to school part-time or unem-
ployed. Descriptive statistics for the
measures comprising the six theoretical-
based constructs (person input, back-
ground/context, learning experiences,
self-efficacy, outcome expectations, and
interests) by science career choice
(yes/no) are presented in Table 1. Pre-
liminary analyses were carried out to as-
sess the univariate significance between
science career choice (yes/no) for the
study measures, as well as correlations
between measures. Significant differ-
ences as computed by t-tests or Chi-
square (for categorical variables) were
found for the following variables in
favor of science career choice: gender,
parental socio-economic status, family
cohesiveness, science/ math grades, sci-

Descriptive statistics for person input factors, background factors, scientific learning experiences,
science/math self-efficacy, outcome expectations, and scientific interests by science career (yes/no)

(Follow-up study n=116).

Science Career
Yes n' No n Total

Person Input % % N
Gender*

Male 47.2 25 52.8 28 53

Female 28.6 18 714 45 63
Grade

Senior (12+) 31.3 5 68.8 11 16

Intermediate (10-11) 413 19 58.7 27 46

Junior (8-9) 35.2 19 64.8 35 54
Language

English 39.5 34 60.5 52 86

French 28.6 8 71.4 20 28
Background / Contextual (Mean(sd)) (Mean(sd))

Parent Socio-economic Status (SES)** 55.65(18.55) 42 47.69(14.73) 69 111

Family Cohesiveness* 4.00(0.78) 41 3.68(0.85) 72 113

Communication — Social / Scientific Issues 2.72(1.00) 42 2.51(1.00) 72 114

Family Career Encouragement 3.31(0.98) 43 3.16(1.13) 71 114

Parent Science / Math Encourage / Expect’s 4.48(0.76) 39 4.33(0.71) 70 109
Learning Experiences

Science / Math Grades** 7.78(0.45) 43 6.84(1.60) 73 115

Perceptions of Science / Math Teachers 2.21(0.24) 42 2.26(0.19) 73 115

Friends Interested in Science / Math 3.02(0.61) 42 2.83(0.70) 72 114
Self-Efficacy

Science / Math Self-Efficacy** 4.44(0.56) 43 3.98(0.72) 73 116

Science Knowledge Confidence 3.69(0.96) 43 3.35(0.94) 72 115
Outcome Expectations

Science Course Expectations** 5.69(0.71) 41 4.80(1.75) 72 113

Scientific Career Expectancies 2.08(0.25) 42 2.02(0.38) 73 115
Interests

Scientific Interests* 4.23(0.87) 43 3.88(0.82) 72 115

Extracurricular Scientific Interests** 2.53(0.87) 43 3.88(0.82) 72 115

" All n based on valid cases for analyses.
2

sd = standard deviation; figures for experiential factors are also means and standard deviations.

* Difference between Science Career (Yes/No) significant at P<.05.
** Difference between Science Career (Yes/No) significant at P<.01.
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Table 2

Participants who remained with original science career choice and changed science career choice to non-
science career choice between the original NYSP study and the Follow-up study by gender and grade

level (senior, intermediate and junior high school).

Actual career choice
in the follow-up study

Gender
Grade level Total | Remain with the | Change in the Reasons for changing
Career Choice N original choice, | career choice, %
in NYSP % (n) (n)
MALE 53
Senior 10
Science 3 33.3(1) 67.7(2) Change in interest
Non Science 7 571 4) 429 (3)
Intermediate 16
Science 7 71.4 (5) 28.6 (2) Don’t remember the original
choice
Non Science 9 444 4 55.6 (5)
Junior 27
Science 12 66.67 (8) 3333 (4) Too difficult; too much
school; don’t remember the
original choice.
Non Science 15 80.00 (12) 20.00 (3)
FEMALE 63
Senior 6
Science 2 100.0 (2) 0.00 (0)
Non Science 4 75.00 (3) 25.00 (1)
Intermediate 30
Science 18 38.89 (7) 61.11(11) Change in interest; too
difficult; co-op placement
influenced the change; work
experience influenced the
change.
Non Science 12 83.33 (10) 16.67 (2)
Junior 27
Science 12 50.00 (6) 50.00 (6) Change in interest; teacher
influenced the change;
personal reason.
Non Science 15 86.70 (13) 13.30 (2)
OVERALL MALE 53
Science 22 63.60 (14) 36.40 (8)
Non Science 31 64.50 (20) 35.50 (11)
OVERALL FEMALE 63
Science 32 40.60 (13) 59.40 (19)
Non Science 31 83.90 (26) 16.10 (5)

ence/math self-efficacy, science course
expectations, scientific interests, and ex-
tracurricular scientific interests (see
Table 1). There were several significant
relationships among the predictor vari-
ables. However, the magnitude of the
correlations (-.01 to .577) was not suffi-
ciently high as to pose problems with
multicolinearity.

Cross tabs for stability of career
choice between the originally proposed
field of study (science/non-science) and
the actual field of study (science/non-
science) at follow-up are presented in
Table 2. There was a significant differ-
ence between males and females in sta-

bility of career choice. Approximately
64% (14) of males, while only 41% (13)
of females, remained with their original
science career choice. The most salient
reasons cited by both males and females
for moving away from a science career
were “change in interest” and “influence
of work placement”. Participants also
noted “difficulty of science and math
courses” as a reason for making this
change. Statistically significant differ-
ences were found between those who
remained with science field after five
years and those who switched to a non-
science field, on two factors reflecting
outcome expectations (tgg =2.102, p<

.05) and interest in science and math.
Additionally, regarding career choice
changes from non-science to a science,
36% (8) of males and only 20% (3) of
females changed from an original non-
science career choice to a science career
choice. Similar patterns of results were
found for participants who were at the
intermediate and junior high school
level in the original study, but unfortu-
nately there were not enough subjects to
establish a pattern for participants who
were originally at the senior high school
level.

A sequential logistic regression
analysis was carried out to explore the
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contribution of contextual and experien-
tial factors as presented in figure 1 to
the prediction of science career choice
(yes/no), five years after the original
data collection. Table 3 shows the multi-
variate odds ratio (OR) and 95% confi-
dence intervals for the predictor
variables within each pathway (model)
shown in figure 1, and the significance
and percentage of variance explained by
the series of regression models. An
alpha level of .05 (one-tailed) was used
to test the significance.

Results of the pathway comprised
of person input variables (Model 1,fig-
ure 1) indicated that gender was posi-
tively associated with the likelihood of a
scientific career. The results showed
that approximately 40% more males
chose science careers than females. In-
termediate grade level students had 27%
higher probability of choosing a science
career as compared to junior students,
however this difference was not signifi-
cant. Although the overall person input
factor was not found significant, it con-
tributed six percent of the variance in
discriminating science (yes/no) career
choice (Negelkerke R square = .06).

The addition of the background/
context set of measures (Model 2, figure
1) did not significantly contribute to the
prediction of career choice beyond what

Person Inputs

v

Background /
Context

Figure 1:

was accounted for by person input,
however, these measures explained six
percent of the variance in discriminating
science career choice (Negelkerke R
square = .12).

Learning experiences (Model 3, fig-
urel) contributed significantly (block x>
=23.48, DF = 3, Negelkerke R square =
.40) when added to the model. Results
showed that students who pursued sci-
entific careers tended to have higher sci-
ence/math grades and more friends
interested in science compared to stu-
dents who opted for non-science ca-
reers. Learning experiences contributed
28% of the variance to the model over
and above what was contributed by per-
son input and background/context fac-
tors.

Results of science and math self-ef-
ficacy (model 4, figurel) showed a di-
rect positive effect on career goals after
controlling for the factors reflecting per-
son input, background/context, and
learning experiences. It explained 3%
of the variance. Intermediate grade
level and family cohesiveness indirectly
affected science/math self-efficacy via
person input, background/context and
learning experiences.

Outcome expectations, more specif-
ically students’ science course expecta-
tions, (Model 5, figure 5) directly added

Self-Efficacy

‘19

to the model. Students with scientific
career goals were more likely to have
confidence in their scientific ability and
to expect their courses to be useful in
their future career than students with
non-science goals. It explained 5% of
the variance.

The results indicated positive effect
of both interest measures (model 6, fig-
urel), however they were not found to
be significant after controlling for per-
son input, background/context, learning
experiences, self-efficacy, and outcome
expectations. Models 4, 5, and 6 to-
gether contributed 11% of the variance
to the model of career choice. Learning
experiences had the most influence on
the career choice model. It explained
28% of the variance and directly and in-
directly affected career choice though
self-efficacy, outcome expectations and
interests.

The correct classification rates,
based on all the predictors, were 65.7%
for participants who chose science ca-
reers, 86.7% for participants who chose
non-science careers, and 78.7% overall.

Discussion

The present longitudinal study
tracked changes in science/math career
choice development for Canadian ado-

N

Leaming
Experiences

/

/

Interests

Career Choice

Outcome
Expectations

development.

Partial version of the Lent et al. (1994) social-cognitive model of career
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Table 3

Multivariate odds ratios (OR) and 95% confidence intervals (CI’s) for the logistic regression of science
career choice on person input factors, background factors, scientific learning experiences, science/math

self-efficacy, outcome expectations, and scientific interests (Follow-up Study, N=1 16)."?

Variables Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Person Input
Gender
Male 231 1.97 1.90 1.58 1.75 1.69
(0.95-5.59) + | (0.77-5.05) (0.67-5.42) (.52-4.87) (0.54-5.66) (0.47-6.15)
Female ref. ref. ref. ref. ref. ref.
Grade
Senior (12+) 0.71 0.78 2.41 2.24 342 4.90
(0.18-2.80) (0.18-3.39) (.35-16.85) (0.30-16.62) | (0.38-30.47) | (0.49-49.46)
Intermediate 1.27 1.56 2.77 3.14 4.25 6.3
(10-11) (0.49-3.29) (0.54-4.49) (0.79-9.70) (0.85-11.61) | (0.98-18.47) | (1.17-32.13)
Junior (8-9) ref. ref. ref. ref. ref. ref.
Language
English 1.22 1.78 3.32 3.32 2.93 3.40
(0.42-3.55) (0.47-6.81) (0.68-16.12) (0.66-16.66) | (0.54-15.86) | (0.57-20.27)
French ref. ref. ref. ref. ref. ref.
Background/Context
Parent SES 1.02 1.02 1.02 1.03 1.04
(0.99-1.05)F (0.99-1.06) (0.99-1.06) (0.99-1.07) (0.99-1.07)
Family Cohesiveness 1.53 2.01 2.14 2.06 2.00
(0.78-2.93) (0.88-4.158) (0.90-5.10) (0.86-4.89) (0.81-4.83)
Family Communication 0.96 0.78 0.74 0.65 0.51
(0.57-1.60) (0.44-1.40) (0.41-1.33) (0.34-1.23) (0.23-1.09)
Family Career 0.80 0.68 0.66 0.76 0.68
Encouragement (0.47-1.36) (0.35-1.31) (0.34-1.29) (0.38-1.50) (0.33-1.41)
Science 0.97 0.80 0.60 0.68 0.74
Encourage/Expectations (0.48-1.94) (0.35-1.80) (0.31-1.55) (0.24-1.94) (0.25-2.22)
Learning Experiences
Science/Math Grades 4.37 2.82 3.30 3.90
(1.29-14.78) 1 (0.88-9.08) (0.77-14.17) | (0.81-18.78)
Percept. of Science/ 0.11 0.06 0.04 0.05
Math Teachers (0.01-1.48) (0.00-0.95) (0.00-0.82) (0.01-1.34)
Friends Interested in 2.14 2.18 2.18 2.04
Science/Math (.89-5.15) (0.88-11.94) (0.81-5.74) (0.75-5.60)
Self-Efficacy
Science/Math Self- 3.27 3.38 3.04
Efficacy (0.90-11.94)* | (0.84-13.58) | (0.74-12.42)
Science Knowledge 0.86 (0.45- 0.88 (0.45-- 0.85 (0.43-
Confidence 1.62) 1.69) 1.68-)
Outcome Expectations
Science Course 2.87 2.58
Expectations (0.96-8.62)1 | (0.90-7.39)
Scientific Career 0.56 0.40
Evnantanniac M1A 71\ M Nna 1714\
Interests
Scientific Interests 1.34
(0.61-2.94)
Extracurricular 2.13
Scientific Interests (0.68-6.67)t
Constant -1.19 -3.38 -11.98 -15.58 -15.58 -17.31
-2 Log Likelihood 119.18 114.39 90.911 87.43 82.44 79.61
Model Chi-Square [df] 3.85(4) 8.63 (9) 32.12 (12) ** | 35.59 (14) ** | 40.59 (16) 43.42 (18)
sk sk
Block Chi-Square [df] 3854 4.79 (5) 23.48 (3) ** 348 (2) 4502 % 2.83(2) 1
Negelkerke R Square 0.06 0.12 0.40 043 0.48 0.51

95% confidence intervals (CI) in parentheses; significant terms are in bold.

Variable significance was tested by Wald distributed chi-square statistics with 1 degree of freedom (the exception

was grade-level, with 2df).

Note: (1) *p <.01; **p <.001.

(2) When each category of variables tested individually ¥ P< .05, } P<.01.
P< .05 when a model category tested individually
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The reasons for changing science career choice to non-science career choice
between the original NYSP study and the Follow-up study by gender.

Reasons for changing science career Male Female

choice to non-science career % n % n
Change in interest 25 31.59 6
Find too difficult 12.5 1 5.26 1
Co-op placement 5.26 1
Work experience 21.05 4
Too much school 12.5 1 5.26 1
Do not remember the original choice 50 4 10.53 2
Missing 21.05 4

Total 100 8 100 19

lescents over a five-year span and ex-
amined the impact of contextual and ex-
periential factors on their later career
choices. It responded to the frequent and
longstanding calls from researchers in
the field of social cognitive career
choice development for longitudinal
studies. Relatively few studies have
looked at social cognitive career devel-
opment over time, and no studies were
found that tracked changes in sci-
ence/math career choice development
from high school into post secondary
education or the work force while also
considering the impact of young peo-
ple’s environments and experiences on
their career choices.

The findings of the current study
provide evidence regarding the stability
of science career choice five years after
the original data collection, gender dif-
ferences in stability of science career
choice, and the congruence of the find-
ings from the current longitudinal study
with those from the cross sectional
study conducted by Urajnik, et al.
(2007).

Results regarding the stability of
career choice five years after the origi-
nal data collection showed that approxi-
mately 50% of students shifted from
pursuing a science career to pursuing
another field of study or work. A good
deal of change in young people’s actual
career choices over time has also been
found by previous researchers (e.g.,
Athanasou, 2002; Tracey & Robbins,
2005; Tracey et al., 2005). In their stud-
ies of college-bound high school stu-
dents, Tracey and his colleagues (Tracey
& Robbins, 2005; Tracey et al., 2005)
found that while the students’ interest
levels remained stable over the four

years of high school, there was a drop in
clarity about their career choice and in-
terest-career choice congruence in the
senior year. Consequently, it was sug-
gested that the senior year of high
school may be an important time to ex-
plore career choice development. In an
Australian study of stability versus in-
stability of young people’s early career
pathways, Athanasou (2002) found that
only 21% of participants remained in
their original vocational category after
seven years. He argued that, “it is re-
markable that there is any stability in
careers given the myriad of potential in-
fluences likely to destabilize any life”
(p- 84). In fact, there is consensus
among virtually all researchers in the
field that career choice development
takes place within a psychosocial con-
text, influenced by many social net-
works (peer, family, school, community,
etc.). Young people navigate input from
many “significant others” in their lives
as they go through their school to work
transition; making career choices, devel-
oping occupational skills, and adjusting
to work experiences. Thus, it may not
be surprising that half of all students in
this study were drawn away from their
original career choice. Barriers, both
intrapersonal (such as low self-esteem)
and environmental (such as disapproval
of family members) can hinder career
progress (Lent & Hackett, 2000). In a
qualitative study investigating college
students’ career choice supports and bar-
riers, Lent et al. (2002) identified finan-
cial constraints, negative family/social
influences, and role conflict as impor-
tant contextual factors, and adjustment
difficulties and ability limitations as key
personal factors. Coping efficacy (con-

fidence in being able to cope with career
barriers and make clear decisions) has
been studied as a significant factor in
students’ successfully overcoming barri-
ers (Lent et al., 2000; Creed et al., 2006;
Earl & Bright, 2007). Earl and Bright
(2007) suggested that with today’s
“boundary-less careers”, being too fixed
about a career choice may be an impedi-
ment in itself. The students in the pres-
ent study (both males and females) said
they had moved away from a science
career mostly because of a change in in-
terest, difficulty of science and math
courses, and/or influence of work place-
ment. Further investigation to examine
the underlying processes accounting for
these reasons would be useful.

The present study showed similar
patterns of change for junior and inter-
mediate level high school students; un-
fortunately, the sample of senior level
students was too small to establish a
pattern of results for this subgroup.
Thus it is not possible to ascertain
whether the participation of more senior
level students in the study might have
increased the percentages of students
actually staying with their science/math
career choice.

Although a good deal of change
may be inevitable, the question remains
as to why this effect is more prominent
for young women. Results of the study
indicated a significant difference be-
tween males and females in stability of
career choice, with approximately 64%
of males, and only 41 % of females,
staying with their original science career
choice. Regression analysis in the study
found that gender was significantly as-
sociated with the likelihood of a scien-
tific career choice. Forty percent more
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males than females had science career
goals. And, significantly more young
women gave up their original science
career choice. The phenomenon that fe-
males are underrepresented in the sci-
ence/math field has been a concern for
researchers in the past (Lapan et al.,
1996; Gandalla, 2001; Haines & Wal-
lace, 2002; Wai-Ling Packard, &
Nguyen, 2003). In a study exploring
whether gender socialization, roles, and
stereotypes affect the relationship be-
tween gender and majoring in science,
Haines and Wallace (2002) found that
being female reduces the likelihood of
pursuing a science career. They sug-
gested that this is because being female
is associated with less high school sci-
ence and math preparation, which is
necessary for pursuing science at uni-
versity. Lapan et al. (1996) had previ-
ously found that young women take
fewer math courses in high school,
show less ability, believe less in their
math/science ability, and consequently
express less interest in math/science vo-
cational interest than young men. Trusty
and Ng (2000) found that perceived
mathematics achievement had stronger
effects on career choice for men than for
women.

Wai-Ling Packard and Nguyen
(2003) used a qualitative approach to
gain understanding about how young
women proceed with their career deci-
sions over time. They found that young
women tend to move through their ca-
reer decision making process by utiliz-
ing mentoring relationships and job
internships. These experiences allowed
young women to imagine their future
“possible selves” through role-playing
and “trying-on” carcers. The authors of
the study stressed the importance of
mentors and internship programs for
young women to ensure that career
goals are not discarded because of a
lack of information or stereotypical per-
ceptions. Also from a qualitative ap-
proach, Whitmarsh, Brown, Cooper,
Hawkins-Rodgers, and Wentworth
(2007) found that women who venture
into non-traditional roles (such as
math/science careers) receive their sup-
port and mentoring from outside their
families (from college classmates, pro-
fessors, professional mentors, and
bosses, for example), and often suspend
making their final choice until later in

their career development. Additionally,
they found that women often change
their career goals to enable them to deal
better with marriage and family respon-
sibilities. Accordingly, school and
workplace mentoring relationships are
important to help young women make
their choice to pursue a math/science
career and balance any real or perceived
obstacles that can keep them from doing
so. In the present study, work placement
was given as a prominent reason for
making a career goal change. It would
be interesting to know whether mentor-
ing relationships were available to them
in their work placement experience.

In the present study, model three of
the regression analysis revealed that
measures of learning experiences (per-
ceived science/math grades and friends’
interest in science/math) contributed
significantly to science career choice.
Students with higher perceived sci-
ence/math grades and more friends in-
terested in science were more likely to
choose math/science careers. In fact,
learning experiences had the most influ-
ence on the career choice model, as it
explained 28% of the variance in career
choice, and directly and indirectly af-
fected career choice through self-effi-
cacy, outcome expectations and
interests. Jackson, Potere, and Brobst
(2006) also found a significant associa-
tion between participants’ success learn-
ing experience and their expressed
occupational interests and a positive as-
sociation between their career self-effi-
cacy beliefs and inventoried occupational
interests. Concurring that science/math
ability is an important factor in girls’ ca-
reer choice development, in a longitudi-
nal study of high school girls’ choices to
pursue science/math/engineering (SME)
majors in college, Nauta and Epperson
(2003) found that high school math/sci-
ence ability was positively related to
SME self-efficacy, which was in turn re-
lated to making a choice to pursue a sci-
ence career. Over time, this was related
to higher SME self-efficacy and more
positive SME outcome expectations in
college. Thus, doing well in high
school math and science helped girls to
make a choice to pursue science and to
stay with it. Studying the school to
work transition of teenagers, Pinquart et
al. (2003) found that youth with high
academic self-efficacy beliefs and better

=

grades were less likely to become un-
employed and more likely to be satis-
fied with their work at age 21. In the
present study, students cited difficulty in
science/math courses as a reason for
changing their goals. Model four of the
regression analysis showed that
math/science self-efficacy had a direct
positive effect on career goals. This es-
sentially means that students with lower
math/science confidence may move
away from a math/science career choice
they had made earlier. Additionally,
model five of the regression analysis
showed that science course expectations
added directly to the model. Students
who chose science/math careers were
more likely to expect their science
courses to be useful. Inversely, those
who did not chose science courses were
less likely to see the relevance of their
science/math courses. Students who
moved away from a science career goal,
then, may have become unconvinced
that their science/math courses were
constructive. Thus, early interventions
which, first, help students, and particu-
larly girls, realize the importance and
usefulness of taking math and science in
high school and, second, help them
through any difficulties they encounter
may assist them to feel empowered to
handle future challenges; such interven-
tions therefore could be vital to support-
ing them as they endeavor to realize
their goals.

In comparing the results of the
cross-sectional study (Urajnik et al.,
2007) and the present longitudinal study
on the utility of the Lent et al. (1994)
social cognitive model of career choice,
both studies tend to support the model.
Results of both studies indicated that
gender, scientific learning experiences,
science self efficacy measures, outcome
expectancies, and scientific interests
contributed significant variance to the
prediction of scientific choice. How-
ever, the effects of the constructs in the
model (scientific learning experiences,
science self-efficacy measures, outcome
expectancies, and scientific interests)
are much stronger in the longitudinal
study than in a cross-sectional study.
More specifically, 9% of the variance in
scientific career aspirations in the cross-
sectional study was accounted by the
above four construct where as in the
longitudinal study, 39% of the variance
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in scientific career was explained by the
same construct. Learning experience
explained the most variance (28%).

In conclusion, given the paucity of
longitudinal studies investigating sci-
ence career choice development, this
study gives some intriguing indications
of what a larger study might find and
should therefore investigate. We would
especially recommend the inclusion of a
larger number of high school seniors.
The results of the present study showed
a great deal of change away from stu-
dents’ originally stated career choices.
Taken together, 50% of students shifted
from pursuing a science career to pursu-
ing another field of study or work.
Also, young women were significantly
more likely to give up their original sci-
ence choice (59% changed) than young
men (36% changed). Major reasons
given by both males and females for
moving away from a science career
were change in interest, difficulty of sci-
ence and math courses, and influence of
work placement. More can be learned
about the underlying reasons. The re-
gression analyses showed that learning
experiences (perceived math/science
ability and friends’ interest in science)
had the most influence on later career
choice, as it explained 28% of the vari-
ance in career choice, and directly and
indirectly affected it through self-effi-
cacy, outcome expectations and inter-
ests. This result points to the
importance of future consideration of
learning experiences, such as achieve-
ment perceptions, and their effect on as-
pects of self-efficacy. Ultimately, more
extensive and in depth inquiry into stu-
dents’ career choice process is impor-
tant. Why are so many students,
especially young women, abandoning
their original science career choices?
What is influencing them to do so?
What can help them move confidently
through the transition from school to
work? The contributions of qualitative
research (e.g., Wai-Ling Packard &
Nguyen, 2003; Whitmarsh et al., 2007)
seem particularly useful in gaining a
deeper understanding about the sub-
tleties of these issues. Future longitudi-
nal inquiries, then, may benefit from a
mixed-methods design, including partic-
ipants’ qualitative views and insights
into the inevitable ebbs and flows of
their career development process.
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