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Abstract
Research on academic persistence for university students is well-established, but most often this
work is based on secondary analysis of institutional or national datasets. Research on major
choice is not nearly as widespread, but most of it also suffers from being based mostly on
existing data. The issue with these scenarios is that researchers are limited to what exists and try
to answer their own questions in a limited way rather than collecting the best data for the
questions of interest. We recently initiated a study to address these limitations. We are working
to understand major choice as well as student persistence. We are taking an approach where we
plan to learn as much as we can from secondary analysis of a large corpus of longitudinal data as
well as conducting our own primary data collection to study student decision-making processes
at a much more fine-grained level and in real-time. Our belief is that through applying this
multimodal strategy we will be able to analyze key factors with both breadth (across large
volume of data) and depth (being able to follow-up with students actively making these
decisions). While we are not particularly focused on how to improve student success at the
individual class level, we are collecting data at that level to understand more broadly how their
experiences and performance play a role in higher level decisions they make about major choice
and persistence.
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Background
At the secondary level positive attitudes toward STEM, high achievement, and advanced
coursework are associated with choosing a major in STEM (Maple & Stage, 1991; Trusty, 2002;
Ware & Lee, 1988).
While Ware et al. (1985) found that student enjoyment in introductory science courses had a
positive association with the choice to major in STEM for all students, they reported differences
in other factors based on gender. For the female students, high paternal education level, very
high Scholastic Aptitude Test (SAT) mathematics scores, and strong desire for control, prestige,
and influence were positively associated with selecting a STEM major. For men, precollege
science major intentions and high grades in freshman science were positively associated with a
major declaration in STEM, whereas paternal education level had a negative relationship.
Interestingly, women and men in the sample reported nearly identical educational experiences,
but only 31% of the women reported that science was their most enjoyable class (49% of the
men reported this). Using data from NELS:88 and from HS&B:82 to investigate student
selection of STEM majors, Federman (2007) reported that early mathematics and science
achievement, advanced course enrollment, and students’ reports of science being useful in their
future were all associated with an increase in the likelihood of students’ completing a college
degree in a STEM field.
This work, in addition to our prior work is almost universally based on secondary analyses of
data where researchers are limited to the data that exist rather than thinking about what data will
actually answer key questions. We are trying to take both approaches in our ongoing study –
using large volumes of extant data to understand larger patterns in addition to a smaller set of
data that can shed light on the intricacies of these decisions students are making.
Current Study
The study described here goes beyond looking at data from single courses or programs. The
overarching goal of the study is to understand the myriad factors related to student selection of
academic majors, with particular emphasis on understanding the flow of students into and out of
science, technology, engineering/informatics, and mathematics (STIM/STEM) fields. The
current study has two parts: A) analysis of institutional records for IUB alumni and B) a study of
1st year students who entered IUB in summer/fall of 2014 and will be tracked through their first
few years at IUB. While this research relates to various elements of the undergraduate
experience that are addressed in the IUB Campus Strategic Plan, the most direct is Objective 5,
related directly to improving STIM education on campus. Because of the longitudinal aspects,
this analysis will also contribute to understanding factors related to retention and degree
completion.
For Part A, the plan involves investigating extant records of IUB alumni in an attempt to
associate student coursetaking and performance with movement into and out of academic majors,
with particular focus on those related to STEM. The idea is to see if there are recognizable
patterns across an enormous corpus of data in areas of enrollment, completion or performance

that might be associated with student persistence in various majors. For Part B, the main focus is
on understanding major selection at a more fine-grained level than has been researched in the
past. This means collecting more data, more frequently over an extended period of time. We are
currently accomplishing this through short surveys (3-5 items) that go out to participants 1-2
times per week. In addition to these regular surveys we collected background data before
students arrived on campus, and plan to conduct a larger collection between semesters and at the
end of the academic year. The focus of all surveys is factors related to students' experiences at
IUB and involve academic factors (course enrollment, workload), attitudinal measures (feelings
of engagement, satisfaction), health (sleep, food intake), participation (club membership,
attendance at IU functions), and the persistence of major and career plans. Survey items are
asked in a cyclical pattern so that we get repeated measures on many factors over time.
Additionally, we plan to supplement primary data with information from student records and
institutionally available data on student participation and performance. Finally, we have also
conducted interviews with a subset of students who are already indicating plans to change their
majors. In sum, there are multiple forms of data collected over various times to understand this
phenomenon.

Sample
For Part A, we are using existing institutional data to conduct analysis. These data were obtained
from the IU Bloomington Assessment and Research Office and include the academic records of
current and former students going back to 1998, based on our established inclusion criteria.
These data include academic preparation for university, performance in courses, sequence of
courses completed, measures of progression through their degree program, demographics,
measures of engagement and credentials earned. In certain cases students may have completed
institutional surveys that are tied to their records, and where relevant data are included (e.g.,
major intention) we hope to include those data in the analysis.
The sample for Part B of the study includes incoming first-years at IUB. A sample of incoming
first-year students was randomly selected from all students set to enter IUB in Fall 2014. The
population of incoming first-years was split into groups to achieve balance based on their
indication of pre-matriculation major preference or direct-admit status, by their racial
majority/minority and international status, and by sex. After stratification, 10 sets of ~150
students were randomly selected by the Office of Enrollment Management. Students from the
group were solicited to participate in the study via letter/email. After soliciting approximately
1000 students, we had ~160 students agree to participate, although that number has steadily
declined over the semester.
For this cohort of students, primary data collection involves taking part in 1-2 short weekly
surveys (3-5 questions; 2-3 min) with a few longer (10-15 min) surveys at the beginning/end of
the semesters. This will sum to three longer surveys (before school, after fall semester, after
spring semester; ~30 short surveys during the weeks of the semester. In cases where we collect
evidence that a student changed majors, we are conduct follow-up interview to investigate
reasoning. The interviews will focus on what factors led to the decision to change majors.
Similarly, if we discover that students are considering leaving IUB for some reason, we plan to
follow up with interviews. These interviews are being recorded to allow for later qualitative
analysis. Additionally, we will be connecting the in-situ survey data to students’ high school and

IUB academic records (as described for Part A of the study) to broaden the scope of analyses
available.

Goals
1) Collect a set of pilot data that demonstrates the feasibility of this method of data
collection
2) Collect sufficient data to provide initial indication of the relationship between various
factors and major selection and persistence. As part of this, we are hoping to find or
develop algorithms or tools that will allow us to visualize the flow of students into and
out of majors and yield key insights.
3) If there are promising results for Goals 1 and 2, we plan to use results as the foundation
for proposals to external funding agencies that will involve expansion of the study within
and beyond IUB
4) Consider possible interventions based on findings

Potential Impact
The overarching goal of the study is to understand the myriad factors related to student selection
of academic majors. We are already finding evidence for what these factors are. Based on
survey data and interviews, students are indicating that their experiences in introductory courses
– both good and bad – are influencing their choices. We are also hearing quite a bit about how
academic advisors are playing a role in students’ decisions. This has come up repeatedly and has
been a bit surprising. One area we may follow-up with is how well informed the advisors are
about the recommendations they’re making as we hear some are recommending the students
follow their interests while others are making recommendations based on minimizing academic
challenges. What we believe to be unique about this study is the nature of the sample and the
holistic nature of data collection. As we proceed during this pilot phase, we hope to learn where
to focus more of our attention before expanding the study at IU and into other institutions. We
are in the basic learning phase at this point, but plan to be able to move into developing and
evaluating interventions as the project progresses.
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