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Program Overview

« 5 year NSF S-STEM award to support student retention & success

 Scholarships for Undergraduates with a Project Work Studio &
research expectation
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Program Rationale

« Women represent only 24% of the computing workforce and 12%
of engineers [1,2].

« Non-cognitive skills play a critical role in STEM persistence.

« Research suggests that a growth positively correlates with
academic success and resilience in STEM [3-5].

* Grit predicts degree completion even more strongly than IQ [6,7].

* Perseverance may increase over time, passion for STEM can
decline, raising concerns about sustaining student engagement in
rigorous fields.
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Terms

« Mindset — our belief that our

intelligence is fixed / opportuiy o gow it oy bt
unchangeable (fixed mindset) or GROWTH
malleable/ changeable (growth MINDSET
mindset) [3] Crlonss oo g
 Grit — an individual’s sl
perseverance and passion for new tings

longer-term goals and is a better
predictor of educational outcomes
and success over traditional

measurements like IQ [4] VA




Research Study

Participants & Methodology
» (F21, F22) 2 cohorts (N=19) began
as incoming freshman

* First-generation, Pell-eligible, and
underrepresented students in STEM

« Discipline faculty mentors
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Research Questions

RQ1 What is the relationship between
mindset/grit and STEM retention/success? And
how do students describe their mindset/grit when
they face academic challenges?

RQ2 What is the relationship between their
mindset/grit and reason for |eaving the program?
And what reasons do students provide for leaving
the program?
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Analysis
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Mindset Results

FiXED
MiNDSET

\ 4

GROWTH
MiNDSET

1) Fixed mindset (scores < 24) (N=5),
2) mindset (25 < scores < 32) (N=9),

3) Growth mindset (scores > 32) (N=6).




RQ1: Relationship

Grit Scores vs. Mindset Groups

Perserverance Passion Total Grit
B Fixed ®m Mixed = Growth

Grit Score
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RQ1: Confidence in Major

Confidence Score

Confidence in Major over Time Comments about their Major over time
3 g MIXED GROWTH FIXED
)5 I know this is what | I'am struggling a little in | feel good about the
. Fall 23 should be doing and I’'m math and physics but | major, it is just rough
2 happy I chose BME. should be okay because |
1.? have a good work ethic.
i |
0 | have felt a littl
e T T B B X Ak X XAk avesieitalivie regr,et I feeI. like I'am doing I'm not as worried
Q?o:» @‘Q:» (}'l% Q“X?V @c?/ .-b’Qg) aoﬁ’ fb’sﬂl 'Q&:» :bﬁ:b 'abf)ut my major but I'm well in my classes. | about the degree, but
YT O QT N KT N v W Spr 24 in it too far to 99--;‘19 really like everything more worried about
Fixed Mixed Growth zgﬁ%giteﬁ so km t}tlyat I am learning GPA coming out of it.
—Fixe ixed —Grow . about.
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RQ?2: Attrition: Retained vs. Non-Retained

Total Grit with subscales

MW Retained B Non-Retained

Tl .

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

Perseverance subscale notably higher in retained

LNV




RQ?2: Attrition: Retained vs. Non-Retained

Mindset

Non-Retained

25.5 26 26.5 27 27.5 28 28.5

Retained had more growth mindset




Faculty Mentorship & Support

Faculty Mentorship Matters

* Faculty guidance and mentorship in sustaining motivation was
emphasized.

- "My mentor has helped - "I wish we had more
me with research, structured support in
career aavice, and class VS . some of /{he harder
struggles. Without that, COUrSES.

I might not still be in

the program.”
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Summary of Findings

Grit and Mindset are Important

Growth mindset = higher engagement, perseverance, and academic
persistence.

1 Perseverance despite |passion aligns with research on academic

burnout and the difficulty of sustaining enthusiasm in rigorous fields.

Growth mindset = more positive attitudes toward mathematics.

TMindset scores reported that mentorship and structured academic
support helped them persist.

Non-retained students cited overwhelming coursework and limited
access to academic resources as primary challenges.
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