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Growth mindset interventions at student and instructor levels narrow
equity gaps in introductory biology courses
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Instructors with a fixed mindset:

(Muenks et al., 2020)

° Signal their beliefs to students (kroeper et al., 2022)
* Create a threatening classroom environment

* Have larger racial

performance gaps
(Canning et al., 2019)

 Contribute to women’s

underperformance in STEM

Background

Mindset interventions can improve student outcomes (veager et al., 2013)
But recent studies have highlighted the importance of context (veager et al., 2022)

(Canning et al., 2022) |
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Research Quesfions:
Can interventions at 2
levels improve equity in

intro bio in a diverse set of

institutions?

Can supportive messages
from instructor enhance
effectiveness of mindset
interventions?

Intervention design

Student Intervention: Online activity

-

Reflective writing:

Share your own experience

Learn about neuroplasticity:

The Flexible Brain: Neuroplasticity and Learning

In this lesson, we will learn about how flexible the brain is.
Did you know that:
¢ The cells in your brain (neurons) can develop new connections, even in adulthood, in a process called
neuroplasticity

Before we continue, please share an experience from your own
life.

What are one or two challenging things in your
introductory biology class that are promoting the
development of new neural connections in your brain?

¢ Neuroplasticity can be viewed as a general umbrella term that refers to the brain's ability to modify,
change, and adapt both structure and function throughout life and in response to experience (Voss et
al., 2017).

If you can, choose a topic or assignment that really made you

e Learning is the process of creating new connections and reinforcing existing connections among think or challenged you

neurons. Any time you practice an activity, you strengthen these connections.

(Voss, P., Thomas, M. E., Cisneros-Franco, J. M., & deVillers-Sidani, E. (2017). Dynamic brains and the changing rules of neuroplasticity: implications Please write 1-2 sentences.

forlearning and recovery. Frontiers in psychology, 8, 1657.) ’

Institution

Georgia Tech

%

institution

North Carolina A&T
State University

UC Davis

Washington State University

Institution Characteristics

Urban, technology-focused research

@ Large Historically Black University

N Asian & Pacific Islander-Serving and
——  Hispanic-Serving Institution

Public, land-grant research institution
‘V Emerging Hispanic-Serving

average score fortheclassis /.

improve your learning. Remember, learning is a process and often occurs over time.

look and learn about some strategies to improve your learning.

By now you should have finished the second exam in Blackboard and received your grade. The

How did it go? Take some time to reflect on how you did compared to the first exam. What
worked and what didn’t work when you were studying? There are still some learning

I believe that every student, regardless of how well they did on this exam, can be successful in
this course. Your score on this exam is a direct reflection of hard work, perseverance, learning
from past mistakes, seeking help when you need it, and using effective learning strategies.

The resources document sent out after the first exam is reattached here for you to take another

I love to see students make improvements between each exam. These students meet with me
during student hours to deepen their understanding of the material, discuss learning strategies,
and create a plan to improve their skills before the next exam. Now is the time to challenge
yourself. If you’re looking for a place to start, let’s talk (Office hours: , building ).

Experimental Design

Student Population

9% URMs
15% First-gen

84% URMs
28% First-gen
24% URMs
42% First-gen

14% URMSs
34% First-gen
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Enroliment

Intro bio classes at 4 diverse institutions

~450 students/year

~1,500 students/year

~1,500 students/year

~ 1,100 students/year

2x2 fully crossed intervention design

Instructor-level
/ Intervention x

Student

25 \/ ntemvention | Intervention Students
o= only ® randomized
$ 5 “Instructor Double within classes
&0 c mter&)vs;hon control

Instructor Intervention: messages in syllabus &

post-exam emails

| Intervention emaiil Control email

Hi students,

See you in class!

By now you should have finished the second exam in Blackboard and received your grade. The
average score for the classis /.

How did it go? Take some time to reflect on how you did compared to the first exam. There are
still several weeks before the final exam. If you have any questions or concerns, let’s talk (Office

hours: , building ).
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At North Carolina A&T, the student-level intervention
improved first-gen students’ final grades

Final Course Grades

90

Bl Contining-Generation
B First-Generation

Estimated Marginal Means

Control Student Growth Mindset

Error Bars: 95% CI
n=871

At North Carolina A&T, both interventions improved
assignment grades

Assignment Grades

95 Instructgr
Intervention

Bl Control
Bl Growth Mindset

Estimated Marginal Means

Control Growth Mindset

Student Intervention

Error Bars: 95% CI
n=871
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At UC Davis, GTech, & WSU, the instructor-level
Intervention supported racially minoritized students

Exam 1 Grades
B White/Asian

85 | B URM (Black, Hispanic, Native)

60

Control Condition Growth Condition

Error Bars: 95% CI
n = 3,240

Discussion

Different results in different contexts

Student-level intervention supported first-gen students
« small-enrollment sections with multiple instructors

* Historically-Black University

Instructor-level intervention supported racially
minoritized students

 large-enroliment sections with few instructors
* Primarily-White Institutions

Next steps:
What elements of context matter?

When and for whom are different intervention elements effective?
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