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

INTRO:

PRESENTER:

METHODS:

RESULTS:

DISCUSSION:

Ian D. Beatty

• Developed and validated a 
questionnaire with 34 Likert 
items to assess STEM self-
efficacy, growth mindset, and 
perceived academic control.

• Developed a 30-minute in-
class intervention to enhance 
self-efficacy by teaching growth 
mindset and strategies 
enhancing academic agency.

• Conducted a quasi-
experimental 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.

• HLM shows the intervention 
increased self-reported 
growth mindset more than 
control (0.12!, p = 0.005).

• The intervention did not affect 
self-efficacy, perceived 
academic control, or course 
grade to a statistically 
significant degree (p > 0.05).

• Measuring psychosocial/
affect variables is hard!

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

• or self-reported growth 
mindset may not be reliable,

• or self-efficacy increase may 
take time (e.g., cycles of 
perseverance and success).

• Raising students’ self-efficacy 
improves academic success.

• Extant interventions are time-
intensive, discipline-specific, 
and hard to scale.

• Can we develop a practical, 
scalable intervention to 
improve university physics 
students’ STEM self-efficacy?
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HLM results for pre → post change in self-efficacy:

HLM results for pre → post change in growth mindset:

A. Context and Population

Three public universities with quite different student body
demographics participated in the study: the University of
North Carolina at Greensboro (UNCG), a former women’s
college with a large majority female enrollment and a racially
diverse population (66% female, 51% minority, 49% w/Pell
grant); North Carolina Agricultural and Technical State Uni-
versity (NCA&T), a Historically Black College or Univer-
sity (57% female, 95% minority, 62% w/Pell grant); and
North Carolina State University (NCSU), a highy rated,
engineering-focused school (45% female, 29% minority, 22%
w/Pell grant) [60]. Our study population was drawn from
algebra- and calculus-based Introductory Physics I courses at
UNCG and NCA&T, and from the calculus-based course at
NCSU. In general, the student demographics of each of these
courses is not representative of its campus as a whole.

From Fall 2016 through Summer 2017, we conducted pilot
tests on early versions of the intervention, control treatment,
and instrumentation as we designed and iteratively improved
them, drawing students from UNCG and NCA&T. Data col-
lection with the finalized survey instrument and the final
(aside from small tweaks) intervention and control occurred
during the Fall 2017, Spring 2018, and Fall 2018 semesters.

In Fall 2017, we recruited unpaid volunteers from stu-
dents enrolled in the algebra- and calculus-based courses at
NCA&T and from the algebra-based course at UNCG. All en-
rolled 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 ex-
plained that we were conducting a research study about the
effectiveness of this unit, provided the informed consent doc-
ument, and asked for volunteers.

We repeated this process in Spring 2018, in both algebra-
and calculus-based courses at UNCG and NCA&T; and in
Fall 2018, in the algebra-based course at UNCG, both courses
at NCA&T, and the calculus-based course at NCSU. Table I
lists participant counts by course type, campus, and semester.

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

UNCG NCA&T NCSU total
Alg Calc Alg Calc Calc

Fall 2017 83 — 83 99 — 265
Spring 2018 56 29 31 85 — 201
Fall 2018 5 — 83 93 206 387
total 144 29 197 277 206 853

B. Intervention and Control Treatments

The primary goal motivating the SIISP project was to de-
velop and validate a practical, efficient, scalable intervention
that would increase university students’ STEM self-efficacy
by inculcating a growth mindset while increasing their sense
of control over their academic success. We wanted it to be
self-contained enough that physics instructors or others with-
out specialized training or an education research background
could adopt it, but also interactive, engaging, and responsive
to whatever comments students might make. We therefore
decided on a format in which an in-person facilitator would
introduce the topic and then present two short, animated,
narrated videos presenting the key content of the interven-
tion. After each video, our facilitator would elicit student
thoughts and promote class discussion with a few planned
prompt questions. For the second and third semesters, we
added an additional element: Each student received a small
paper booklet with the discussion prompts; for each prompt,
participants were asked to record their thoughts before the
whole-class discussion began.

The session elicited student thoughts about why two
equally hard-working students in introductory physics might
experience different levels of success; presented the idea of
and evidence for growth mindset; discuss; explained when
and how growth mindset applies to taking a STEM course;
presented strategies for practicing it by engaging in “pro-
ductive struggle” and focusing on process; eliciting students’
ideas about strategies they might personally try; and ended
with a written prompt to give growth mindset advice to an
incoming freshman. It required 30–40 minutes of class time.

To reinforce the message, we followed the primary inter-
vention session with a short follow-up about four weeks later.
In the follow-up, we distributed a single-page handout con-
taining a brief, graphical summary of growth mindset and
productive struggle as they apply to a STEM course—re-
using a key graphic from the original session—and two open-
ended prompts asking students to briefly describe how the
ideas in the original session had affected their thinking and
what else they could try in the future. The follow-up session
required 10–15 minutes of class time.

In order to conduct an appropriate test of the interven-
tion, we also designed a control treatment that had the same
general structure as the growth mindset intervention, with as
many similar or parallel design elements as possible. How-
ever, instead of growth mindset, the content focus of the
control session and its follow-up was on developing an un-
derstanding of the complexities of “diversity” in the mod-
ern STEM workplace, on the importance of “cultural com-
petence” for success in it, and on specific skills necessary
for cultural competence. The control also had an associated
follow-up session, with a single-page handout summarizing
the key ideas and re-presenting a graphic and then providing
analogous writing prompts. In Fall 2018, the final iterations
of the control treatment required approximately 30 minutes
for the primary session and 10–15 for the follow-up.

Students completing pre-test, treatment, and post-test:
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