grant); North Carolina Agricultural and Technical State University (NCA&T), a Historically Black College or University (57% female, 95% minority, 62% w/Pell grant); and
North
Carolina State
University
(NCSU), a with
highy arated,
Improving
STEM
self-efficacy
engineering-focused school (45% female, 29% minority, 22%
scalable
intervention
w/Pell
grant)classroom
[60]. Our study
population wastargeting
drawn from
algebraand calculus-based
Introductory
Physics
I courses at
growth
mindset and
success
attribution
UNCG and NCA&T, and from the calculus-based course at
NCSU. In general, the student
demographics of each of these
Ian D. Beatty
courses is not representative
campus as a whole.
StephanieofJ.its
Sedberry

PRESENTER:
Ian D. Beatty
UNC Greensboro
Physics Education
Research Group

William
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From Fall 2016 through
Summer
2017, we conducted pilot
J. Kane
tests on early versionsMichael
of the intervention,
control treatment,
and instrumentationJason
as weE.designed
and iteratively improved
Strickhouser
them, drawing studentsMaha
from Elobeid
UNCG and NCA&T. Data collection with the finalized survey instrument and the final
(aside from
small tweaks)
control occurred
University
of Northintervention
Carolina atand
Greensboro
during the Fall 2017, Spring 2018, and Fall 2018 semesters.

INTRO:
• Raising students’ self-efficacy
improves academic success.
• Extant interventions are timeintensive, discipline-specific,
and hard to scale.
• Can we develop a practical,
scalable intervention to
improve university physics
students’ STEM self-efficacy?
METHODS:
• Developed a 30-minute inclass intervention to enhance
self-efficacy by teaching growth
mindset and strategies
enhancing academic agency.
• Developed and validated a
questionnaire with 34 Likert
items to assess STEM selfefficacy, growth mindset, and
perceived academic control.

A brief in-class intervention
increased growth mindset in
university physics students, but
not their STEM self-efficacy.

• Conducted a quasiexperimental study at three
universities over three
semesters (total N = 853)
testing whether intervention
increased self-efficacy, growth
mindset, and/or perceived
academic control more than a
control treatment.

In Fall 2017, we recruited unpaid volunteers from students enrolled in the algebra- and calculus-based courses at
NCA&T and from the algebra-based course at UNCG. All enrolled students were told that one laboratory section meeting
would include, as a regular mandatory part of the course, an
informational unit designed to help them succeed in a STEM
major and career. A representative of the SIISP project explained that we were conducting a research study about the
effectiveness of this unit, provided the informed consent document, and asked for volunteers.
We repeated thisacceptance
process in Spring
2018, in both algebraB
A of courses
challenge/at UNCGeffort/
and calculus-based
and NCA&T; and in
struggle
risk
C
Fall
2018, in the algebra-based
course at UNCG, both
courses
motivation
at NCA&T, and the calculus-based course at NCSU. Table I
success
lists participant
counts
by
course
type,
campus,
and
semester.
G
self-efficacy
F

internal
attribution

E

sense of
mastery

D

TABLE I. Student participant counts by semester, campus, and
course level, counting those who completed both pre- and postsurveys andcompleting
participated in
the intervention
or control
Students
pre-test,
treatment,
and treatment.
post-test:

Fall 2017
Spring 2018
Fall 2018
total

UNCG
Alg
Calc
83
—
56
29
5
—
144
29

NCA&T
Alg
Calc
83
99
31
85
83
93
197
277

NCSU
Calc
—
—
206
206

HLM results for pre → post change in growth mindset:

• HLM shows the intervention
increased self-reported
growth mindset more than
control (0.12𝜎, p = 0.005).
• The intervention did not affect
self-efficacy, perceived
academic control, or course
grade to a statistically
significant degree (p > 0.05).

DISCUSSION:
• We may have failed to detect
an increase in self-efficacy,

HLM results for pre → post change in self-efficacy:

Take a picture to see
the full abstract and
download the paper.

• or self-reported growth
mindset may not be reliable,
• or self-efficacy increase may
take time (e.g., cycles of
perseverance and success).

265
201
387
853

Instrument validated via EFA, Rasch model & MTMM:

RESULTS:

• Measuring psychosocial/
affect variables is hard!

total

This material is based upon
work supported by the
US National Science Foundation
under Grant No. DUE-1612053.
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