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The Plan for Today

e Introduction

* Research Study My goal is that everyone
leaves today with a new idea

* Share Teaching Strategies they can use in their teaching

 Questions & Discussion



Assumptions | Make in Sharing Data Today

* Everyone here sees neurodivergent students as capable of
success in college courses

* We can support student success by:
* considering how we instruct students
* changing what we can to be more supportive

* Today | will:
* share research findings that can inform teaching strategies
* explain the teaching strategy and offer additional resources



My background

Discipline-based education
research (DBER)



What is discipline-based education
research (DBER)?

* Addresses research questions about teaching and learning in a
discipline

* Using methods, frameworks, and tools from education research
and the social sciences

* My disciplinary expertise is in biology, but | tend to do research
across STEM

* Today, I will tell you about a study related to active learning



ChatBlast

« How a ChatBlast Works
* Type your answer in the chat, but don’t press enter
* | willdo a countdown... then enter your answer
* We can see the responses come through together

e Why?
* Gives people time to think & we can see a variety of answers

Question: How do you define active learning?



Active learning in STEM

* Active learning happens when the instructor stops talking and

students engage in exercises that help them develop higher-level
thinking skills

* Active-learning instruction helps students move beyond simple
memorization and recall

* Yet we are still developing our understanding of what practices
work best, and for what groups of students
* Forexample: neurodivergent students

E.g., Andrews et al., 2019; Eddy & Hogan, 2014; Eddy et al., 2015 Freeman et al., 2014



What does the term neurodivergent mean?

* Term first coined by Kassiane Asasumasu
* Multiply neurodivergent activist

* Refers to having a brain that diverges
sighificantly from societal standards of
“normal”

* Umbrella term
* Many folks associate the term with being autistic
* But folks (diagnosed & not) with various conditions
use the term

Walker, 2014



A Need for Empirical Studies

* Not yet fully known how neurodivergent students experience
active-learning practices

* For some students, it could be beneficial
« Example: Less lecture & opportunities for engagement

* Some practices (like group work) may increase interactions

James et al., 2020
Ginetal., 2020
Pfeifer et al., 2020; 2021



Motivation for the Study

* We wanted to conduct a study that offered insight into student
perceptions of active learning

Perceptions are important because

* Each participant is the expert about their own experiences

* STEM courses designed with limited input from neurodivergent students




Research Question

How does active learning affect neurodivergent students’

perceptions of learning?

Pfeifer et al., 2023. CBE-Life Sciences Education
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Study Design

* Data were collected as part of a larger
study on self-advocacy

* How STEM majors access and use
accommodations in courses?

* Formed a partnership with an institutional
Disability Resource Center (DRC)

* | interviewed 25 STEM majors with ADHD
and/or SLD

Pfeifer et al., 2020

Pfeifer et al., 2021




The Interview

* Students discussed experiences in active-learning courses

Example Interview Questions

* Doyoulearn betterin a STEM course that uses lecture or
active learning? Why do you think this is?

!



Interview Analysis

* Used qualitative methods to analyze data
* Reading the interview transcript
* |dentifying salient data
* Through discussions, we come to consensus

* We did this analysis as a neurodiverse team

* Output of analysis:
* Participant quotes
* Summary of major ideas (themes)




Generalizability Considerations

* Most said active learning best supported their learning

* The results do not make claims about the efficacy of a single
practice

* Reporting student perceptions of active learning
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Results

 Participants reported varied perceptions of active learning

With my ADHD, it’s great to get some energy out.
Distractions are there for everyone and you can work
through them easier than in a lecture where if you get
distracted you miss stuff.

—Brett

Pfeifer et al., 2023
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Varied Perceptions of Active Learning

| don't like active learning. | kind of hate it when they put me
In there...lt really bothers me...It was a stressful class.

- Jessie

Why are participants reporting such varied perceptions?

Pfeifer et al., 2023
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Influential Aspects of Active Learning

E Clickers

@
.-. Group work

‘ Flipped courses

g Course materials

2]

v
v
v
v

Instructor reveals
thinking:
sharing feedback

Course structure:
policies & frequent
assignments

Environment:
physical space &
classroom climate
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Influential aspects of active learning named by participants

Specific

Each box represents an aspect

General
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Influential aspects of active learning named by participants

Supporting Hindering
perceptions of perceptions of
learning learning

T ©

Pfeifer et al., 2023 20



Pause & Reflect

* Areyou
surprised by
any of these
findings?

* What patterns
do you see?

Pfeifer et al., 2023



Influential aspects of active learning named by participants

Supporting Hindering
perceptions of perceptions of
learning learning

* Many
supports
already

known

Pfeifer et al., 2023 22



When active learning was hindering...

* Not so much about WHAT practice the instructor used...

* More about HOW the practice was implemented



Examples of active learning hindering

* I’ll start with some specific active-learning exercises

Clicker questions Group work
S
dh

How is the practice implemented by the instructor?
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Clicker questions hindering

* Showing a flood of free responses to clicker questions

25



Clicker questions hindering E

* Showing a flood of free responses to clicker questions

With free-response clicker questions the technology is weird...
Some people do the answers in all capital letters, some people
do them in all lowercase letters. Some people do them in both

kind of letters. Some people putin commas, some people don't.

That's so stressful for me. It's not organized in any way. —Kacey
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Group work hindering

* When participants work with peers to complete in-class activities

* Being assighed reader or writer role during group work

| wish they would understand why | never like reading in groups like out loud
reading or why | don't like writing by hand in front of them...If they knew why |
didn't want to read out loud or why | didn't want to write then they probably
wouldn't make me... If they knew why | was struggling, it'd be better than them

just thinking | was not capable. —Jack

Pfeifer et al., 2023
27



Influential aspects of active learning named by participants

Instructor
Clickers m reveals thinking:

sharing feedback

®_©O
®®®& Group work

n
Environment:

Course materials % ,
g 0o physical space &

" classroom climate
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Course Materials

S

* Refers to the media & other resources provided by instructors

Discussing course materials (some overlap with course structure):

It's hard for me to read something without being exposed to it before.
So if | just read about a topic, then | really don't grasp it at all. | prefer to
read after the class. So, in classes that they don’t want you to do that,

it's really hard for me.—Vivian



Instructor Reveals Thinking ;/'j

* Refers to instructors demonstrating & explaining course content

Missing instructor explanations for clicker questions

| don’t understand how you could call this a class, when they're just
throwing this stuff at you, but they're not helping you understand it, and

ney’re not going back and saying, “This is wrong because of this, and

t
this is how you do it the right way, because X, Y and Z.” | got none of
t

nat from [my instructor], and so | learned all my stuff from [a third-

party tutoring service]. —Kacey



Environment

* Physical space and classroom climate of a course

* SCALE-UP (TEAL) rooms can be distracting

Photo from Talbert Blog
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Environment 208

* How instructors utilize the space perceived as hindering

It’s irritating because he’ll be on one end of the room starting a
problem, run over to the other end of the room, finish the problem
... Half of the class has to move to see what he’s writing ... He’s just
running back and forth. For me, with ADHD and stuff, it’s better to
just have it all in one spot. So I’'m not missing half of what you’re

saying.—Stella



Many teaching suggestions emerged...



Big List of
Suggestions




How can we implement active learning in
ways that are perceived as supportive?

* Some starting points from our data...

Limit short answe Offer outs from ml:(;z::::al
displays of cllcker assigned reading or materials to
questions writing roles during
sroup work support access

There is more to the story...



Teaching Tips & Resources

* Design courses with Universal Design for Learning (UDL)
* Proactively plan for student accommodations
* Ask students about their access needs

* Consult resources for implementation of active learning



Designing Courses with UDL

* What is universal design for learning (UDL)?
* Multiple means of engagement, representation, and action & expression

* How to get started with UDL?

1. Prioritize materials
* Accessible textbooks & captioned videos

2. Make organization & directions clear to support executive functions
3. Start to build in options for students

* Where to learn more about UDL?
» CAST website
* Jackie Chini Dimensions of Ability Tool
* Jay Dolmage Getting Started with UDL



https://udlguidelines.cast.org/
https://udlguidelines.cast.org/
https://aaas-iuse.org/designing-for-difference/
https://aaas-iuse.org/designing-for-difference/
https://www.fulcrum.org/concern/file_sets/j3860906x?locale=en
https://www.fulcrum.org/concern/file_sets/j3860906x?locale=en

Proactively Plan for Accommodations

* Ideally: design course so students don’t need accommodations

* Have plans in place for frequently-used accommodations:
* Extended time: in-class quizzes, graded clicker questions, etc.,
* Note-taking: students like fill-in-the-blank notes
* Flexible attendance: how to access learning opportunities

* Share accommodation plans with students
* Participants in our study asked for this directly

e See Gin et al., 2020 for more information



https://www.lifescied.org/doi/full/10.1187/cbe.20-03-0049

Ask students about their access needs

e What is access?

* When a space (classroom) provides everything that all people need to fully
participate in the space of activity

 Everyone person has access needs & these needs can fluctuate
* Examples: | need internet, a computer, ergonomic mouse & keyboard to present

* We can ask students about their access needs
* What do you need in order to do your best work in this class?
* Sending out surveys, checking in with students as we teach, etc.,

* See Reinholz & Ridgway, 2021 for more information



https://www.lifescied.org/doi/full/10.1187/cbe.21-01-0017

Resources for active-learning facilitation

* Many instructors want to use
effective active learning
* Hard to learn how to do something when
many of us did not experience as students

e Resources exist!
e Realise Videos

e Teaching Guides from DBER journals
. hing & Learning L

* Many DBER articles share teaching
implications

* Lots of forthcoming research about

neurodivergent STEM students


https://seercenter.uga.edu/realisevideos_howto/
https://seercenter.uga.edu/realisevideos_howto/
https://lse.ascb.org/
https://lse.ascb.org/
https://tll.mit.edu/teaching-resources/
https://tll.mit.edu/teaching-resources/

Putting it all together

 In the chat....

* What suggestions or resources would you like to explore
further to support neurodivergent students in your teaching?



Thank you! Questions?

Thank you to participants, DRC partners, co-authors & funders

 Julio Cordero

 Evie Reiter

e McKenna Hendrickson
 Julie Stanton

Stephanie Berg
Jessi Stamn
Amanda Goodwin

Abigail Stine

Avery Hodges

Case Kennedy Compiled by
Charlotte Rowe

Destiny Bush Dr. Stephen
Greyson Campion Podowitz-

Kate Leonard
Kathryn Hadrava
Kylee Nguyen
Maddie Greene
Maggie Vander Sys
Mason Barker

Thomas & me
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