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Objectives
• Reflect on successes and challenges in integrating fundamental 

neurosciences concepts along the continuum of medical education, from 
pre-clerkship to clerkship, GME, and CME 

• Distinguish among innovative instructional methods, including Team-Based 
Learning, Problem-Based Learning, and Peer Instruction, and understand 
how to employ them to effectively teach basic neuroscience concepts

• Practice applying innovative instructional methods to integrate basic 
neurosciences along the continuum of medical education and receive expert 
feedback on session proposals



Introduction to Speakers

Galina Gheihman, 
MD

Tracey A. Milligan, 
MD, MS

Roy Strowd, MD, 
MS, MEd

Doris Kung, DO Clifford Saper, 
MD, PhD



Agenda

7:30 Welcome & Introduction

7:40 Think-Pair-Share (How have you seen neurosciences taught well?)

7:55 Introduction to Active Teaching Strategies

8:05 Group Activity: Your turn to design a session!

8:45 Present Back, Panel Feedback, & Discussion

9:20 Wrap-Up, Q&A



Why?



Think-Pair-Share

• A collaborative teaching strategy; Lyman, F. (1981). The responsive classroom 
discussion: The inclusion of all students. In A. S. Anderson (Ed.), Mainstreaming 
Digest (pp. 109-113). University of Maryland Press.



What is an example of excellent neuroscience 
teaching you have seen?
• Share the specific context of the teaching (e.g., in the classroom, on 

the wards, in the clinic, elsewhere)

• What was the teaching method? Share the specifics of what was 
taught and how.

• Why do you think this teaching was effective?







Question for the Panel:
• What strategies or suggestions do you have in facing these 

challenges?

• Provide an example of how you integrate the teaching of 
neuroscience effectively.



Introduction to Active 
Teaching Strategies
Doris Kung, DO



Interaction and Integration –
Bringing Foundational & Clinical 

Sciences Together
Doris Kung

AUPN - September 14, 2024
NEAT



Why integrate the sciences?

• Adult learners learn best when it is meaningful to them 
• Knowledge is best learned when the organization of the material 

matches how students will use that knowledge
• Transfer of information is best retained when students recognize 

how it compares to what they have experienced – using basic 
science concepts to elaborate on existing knowledge as they 
progress through clinical



Carnegie Report of 2010

INTEGRATE BASIC, CLINICAL, 
AND SOCIAL SCIENCES

COMPETENCY BASED 
ASSESSMENT

HABITS OF INQUIRY AND 
IMPROVEMENT



Why Interactive?

• Promotes Active involvement
• Increased attention and retainment
• Higher level of thinking
• Provide feedback to the teacher and 

the student in real-time
• Increased interaction improves the 

teacher-student relationship

Snell, Yvonne Steinert. “Interactive Lecturing: Strategies for Increasing Participation in Large Group Presentations.” Medical teacher 21.1 (1999): 37–42.

Miller’s Pyramid



Flipped 
Classroom

• Assigned out-of-classroom activity

• In-class application activities
• Think, Pair, Share
• Group Discussions
• PollEverywhere
• Student presentations

• Encourages Higher-order thinking 
and problem solving

• In-class activities should reinforce 
key objectives, not just add more 
content



Case Based 
Learning

• Pre-work usually required 

• Clinical case(s) is provided

• Focused questions guide the students on the key 
objectives to be learned

• Problem solving is done together with faculty as 
facilitator

McLean SF. Case-Based Learning and its Application in Medical and Health-Care Fields: A Review of Worldwide Literature. J Med Educ Curric Dev. 2016 Apr 27;3:JMECD.S20377.

Dai, A., Wu, L.Q., Jacobs, R.C. et al. Implementation of a Medical School Elective Course Incorporating Case-Based Learning: a Pilot Study. Med.Sci.Educ. 30, 339–344 (2020).

Pre-work

Problem 
using Clinical 

Case

Integrate with 
pre-work

Group 
Discussion 

(Active 
Facilitator)



Problem Based Learning

• Problem introduced

• No pre-work required

• Learners identify the questions – faculty 
guides 

• Go home to research those questions

• Bring it back and reflect as a group

• Focus: How to ask questions and critically 
analyze problems

Wood, Diana F. “Abc Of Learning And Teaching In Medicine: Problem Based Learning.” BMJ 326.7384 (2003): 328–330.

Trullàs, Joan Carles et al. “Effectiveness of Problem-Based Learning Methodology in Undergraduate Medical Education: A Scoping Review.” BMC medical education 22.1 (2022): 104–104.



Team Based Learning

• Pre-work is assessed via Individual Readiness Assurance Test 
(IRAT)

• In-class work is done in teams with a Team Readiness Assurance 
Test (TRAT) with feedback 

• Application exercise follows to enhance critical thinking



Interactive methods in didactics

• Think-Pair-Share
• Brainstorming
• Concept mapping
• Role-Playing
• Gamification
• Peer instruction
• Improv
• Audience Response Systems/PollEverywhere
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Lectures CBL PBL TBL

Key features • Objectives and content are 
provided

• No advance preparation 
necessary for student

• Content is assigned prior to class
• In-class time dedicated to applying 

knowledge to a clinical case

• Student-directed learning 
applied to real-world problems

• Open inquiry – students 
generate questions

• Instructor-directed content applied to real-
world problems

• Collaborative learning

Instructor 
role

Prepares content for delivery Assigns pre-work and facilitates in-
class activity 

Guides conversation as needed Prepares homework, provides feedback after 
readiness assurance tests, and facilitates 
application exercises

Student role Passive learner • Completes pre-work 
• Participates in class activity 

• Asks their own questions and 
creates learning objectives with 
guidance

• Returns to small group with 
answers after individual work

• Individual Readiness Assurance Test (pre-
work)

• Team Readiness Assurance Test (in-class)
• Work in teams on application exercises

Pros • Learners can obtain much 
information in a short time

• Can accommodate large class 
sizes

• Learners apply their knowledge
• Learners focus on learning 

outcomes 

• Encourages students to engage 
in the material

• Allows students to find the 
answers

• Immediate feedback provided
• Can be done in large classroom settings
• Facilitators can have meaningful 

discussions with learners

Cons • Learner participation and 
retention may be limited

• Instructor must prepare pre-work 
and in-class activities

• Multiple small groups and 
facilitators are needed

• Instructor must develop the 
activities

• Instructor must develop pre-work, tests, 
and in-class activities

• Individual grading may be difficult to assess
• Time in class may be long

Outcomes • Content acquisition 
• Conceptual understanding

• Content acquisition 
• Critical thinking 
• Problem solving

• Content acquisition 
• Critical thinking 
• Inquiry
• Self-directed learning

• Content acquisition 
• Critical thinking 
• Communication and teamwork

Tips & Tricks • Useful for large audiences
• Adding interactive features can 

increase student engagement
• Examples: Think-pair-share; 

role play, audience response 
system

• Useful when clinical and basic 
science material is integrated

• Creating cases with a clinician and 
a basic scientist helps create a rich 
realistic case

• Example: Comprehensive 
Integrated Puzzles

• Useful when covering a broad 
set of objectives (e.g. basic 
science to health systems 
science topics)

• Facilitators may not need 
subject expertise 

• Useful method to ensure accountability 
and participation

• Once TBL session is created there is less 
preparation with each iteration

• Modified TBL models exist



Now think about a topic you teach…

• Application time!
• Dr. Galina Gheihman will introduce you to the next activity



Group Activity:
Your turn to 

design a session!
Galina Gheihman, MD



Instructions

1. Create groups of 5-6 individuals with those sitting nearby.
2. Select a group representative for the random drawing.

3. Complete the worksheet as a team to design a session (30 min).

Choose a Topic Choose a Learner Group



Worksheet: Educational Design Roadmap

Topic Learner Group

Gap / Needs 
(Specific to topic 
or learner group)

What is the basic neuroscience principle you 
are teaching?



Worksheet: Educational Design Roadmap

Session Goal 
&
Objectives

Goal: Overall vision for the session

Objectives:
Specific actions taken to achieve the goal



Worksheet: Educational Design Roadmap

Teaching & 
Learning 
Strategies
(Jot down 
ideas about 
possible 
cases, 
questions, 
activities, etc.)

What active learning method could be a 
good fit for this session?

(See page 2 for a summary chart!)



Worksheet: Educational Design Roadmap

Potential Pitfalls or 
Challenges
1.

2.

3.

Possible Solutions



Worksheet: Educational Design Roadmap

Session
Evaluation

Learner Assessment

Session Assessment



Instructions

1. Create groups of 5-6 individuals with those sitting nearby.
2. Select a group representative for the random drawing.

3. Complete the worksheet as a team to design a session (30 min).

Choose a Topic Choose a Learner Group



Present-Back
& Panel 

Feedback



Wrap-Up and Next Steps 
Teaching Neurosciences Across the Education Continuum- A new way 
of experiencing the ANA Annual Meeting!





Tips from ChatGPT
• Lectures:

• Example: During a session like "The Dawn of Gene Therapy in ALS," ask: "How can you integrate think-pair-share into a lecture on RNA-targeted 
therapy for ALS to promote student reflection and immediate application of the material?"

• Encourage participants to think about how they might use an audience response system to test understanding of the genetic mec hanisms of ALS as 
part of the lecture format.

• Case-Based Learning (CBL):

• Example: In the session on "C9orf72 ALS/FTD: Challenges and New Opportunities," ask: "What case scenarios can you create that integrate the 
knowledge of molecular mechanisms and the outcomes of previous drug trials?"

• Suggest developing a pre-class reading assignment on failed drug trials and using class time to apply that knowledge to patient cases involving genetic 
counseling or clinical decision-making.

• Problem-Based Learning (PBL):

• Example: For a topic like "Human Genetic Therapies for ALS," challenge the audience: "How would you create a student-driven problem that involves 
researching the current and future gene therapies for ALS, generating questions and identifying learning objectives for the c lass?"

• Push them to use the open inquiry model, allowing learners to explore the implications of FDA-approved treatments for SOD1 ALS in a PBL setting.

• Team-Based Learning (TBL):

• Example: For sessions like "Neuroinflammation and Neuroinfection," ask: "How can you structure a TBL session where learners individually and as a 
team evaluate emerging treatments for neuroinflammatory conditions?"

• Focus on using readiness assurance tests and team applications that explore clinical trial data and therapeutic developments from the session on 
genetic underpinnings of neuroinflammation.



More opportunities for some NEAT learning!
AAN Fall Conference
 Saturday, October 26, 2024 | 1 – 2:30 PM PDT | Las Vegas/Online 

C18: Neurology Education: Teaching on the Go: Effective Strategies 
for Busy Neurology Providers

NEAT Faculty Development Workshop
 Tuesday, December 17, 2024 | 6 – 7 PM EST | Online via Zoom
 Microteaching skills practice workshop with opportunity for peer 

feedback
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Tracey A. Milligan, MD, MS, FANA 
(tracey_milligan@nymc.edu) 

Roy Strowd, MD, MS, MEd 
(rstrowd@wakehealth.edu)

Doris Kung, DO (kung@bcm.edu)

Galina Gheihman, MD 
(ggheihman@bwh.harvard.edu)

Clifford Saper, MD, PhD, FANA 
(csaper@bidmc.harvard.edu)

Neil Masangkay, MD, Tamara Kaplan, MD, & Dara Albert, DO
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Why integrate the sciences?

• Adult learners learn best when it is meaningful to them 
• Knowledge is best learned when the organization of the material 

matches how students will use that knowledge
• Transfer of information is best retained when students recognize 

how it compares to what they have experienced – using basic 
science concepts to elaborate on existing knowledge as they 
progress through clinical



Carnegie Report of 2010

INTEGRATE BASIC, CLINICAL, 
AND SOCIAL SCIENCES

COMPETENCY BASED 
ASSESSMENT

HABITS OF INQUIRY AND 
IMPROVEMENT



Why Interactive?

• Promotes Active involvement
• Increased attention and retainment
• Higher level of thinking
• Provide feedback to the teacher and 

the student in real-time
• Increased interaction improves the 

teacher-student relationship

Snell, Yvonne Steinert. “Interactive Lecturing: Strategies for Increasing Participation in Large Group Presentations.” Medical teacher 21.1 (1999): 37–42.

Miller’s Pyramid



Flipped 
Classroom

• Assigned out-of-classroom activity

• In-class application activities
• Think, Pair, Share
• Group Discussions
• PollEverywhere
• Student presentations

• Encourages Higher-order thinking 
and problem solving

• In-class activities should reinforce 
key objectives, not just add more 
content



Case Based 
Learning

• Pre-work usually required 

• Clinical case(s) is provided

• Focused questions guide the students on the key 
objectives to be learned

• Problem solving is done together with faculty as 
facilitator

McLean SF. Case-Based Learning and its Application in Medical and Health-Care Fields: A Review of Worldwide Literature. J Med Educ Curric Dev. 2016 Apr 27;3:JMECD.S20377.

Dai, A., Wu, L.Q., Jacobs, R.C. et al. Implementation of a Medical School Elective Course Incorporating Case-Based Learning: a Pilot Study. Med.Sci.Educ. 30, 339–344 (2020).

Pre-work

Problem 
using Clinical 

Case

Integrate with 
pre-work

Group 
Discussion 

(Active 
Facilitator)



Problem Based Learning

• Problem introduced

• No pre-work required

• Learners identify the questions – faculty 
guides 

• Go home to research those questions

• Bring it back and reflect as a group

• Focus: How to ask questions and critically 
analyze problems

Wood, Diana F. “Abc Of Learning And Teaching In Medicine: Problem Based Learning.” BMJ 326.7384 (2003): 328–330.

Trullàs, Joan Carles et al. “Effectiveness of Problem-Based Learning Methodology in Undergraduate Medical Education: A Scoping Review.” BMC medical education 22.1 (2022): 104–104.



Team Based Learning

• Pre-work is assessed via Individual Readiness Assurance Test 
(IRAT)

• In-class work is done in teams with a Team Readiness Assurance 
Test (TRAT) with feedback 

• Application exercise follows to enhance critical thinking



Interactive methods in didactics

• Think-Pair-Share
• Brainstorming
• Concept mapping
• Role-Playing
• Gamification
• Peer instruction
• Improv
• Audience Response Systems/PollEverywhere
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Key features • Objectives and content are 
provided

• No advance preparation 
necessary for student

• Content is assigned prior to class
• In-class time dedicated to applying 

knowledge to a clinical case

• Student-directed learning 
applied to real-world problems

• Open inquiry – students 
generate questions

• Instructor-directed content applied to real-
world problems

• Collaborative learning

Instructor 
role

Prepares content for delivery Assigns pre-work and facilitates in-
class activity 

Guides conversation as needed Prepares homework, provides feedback after 
readiness assurance tests, and facilitates 
application exercises

Student role Passive learner • Completes pre-work 
• Participates in class activity 

• Asks their own questions and 
creates learning objectives with 
guidance

• Returns to small group with 
answers after individual work

• Individual Readiness Assurance Test (pre-
work)

• Team Readiness Assurance Test (in-class)
• Work in teams on application exercises

Pros • Learners can obtain much 
information in a short time

• Can accommodate large class 
sizes

• Learners apply their knowledge
• Learners focus on learning 

outcomes 

• Encourages students to engage 
in the material

• Allows students to find the 
answers

• Immediate feedback provided
• Can be done in large classroom settings
• Facilitators can have meaningful 

discussions with learners

Cons • Learner participation and 
retention may be limited

• Instructor must prepare pre-work 
and in-class activities

• Multiple small groups and 
facilitators are needed

• Instructor must develop the 
activities

• Instructor must develop pre-work, tests, 
and in-class activities

• Individual grading may be difficult to assess
• Time in class may be long

Outcomes • Content acquisition 
• Conceptual understanding

• Content acquisition 
• Critical thinking 
• Problem solving

• Content acquisition 
• Critical thinking 
• Inquiry
• Self-directed learning

• Content acquisition 
• Critical thinking 
• Communication and teamwork

Tips & Tricks • Useful for large audiences
• Adding interactive features can 

increase student engagement
• Examples: Think-pair-share; 

role play, audience response 
system

• Useful when clinical and basic 
science material is integrated

• Creating cases with a clinician and 
a basic scientist helps create a rich 
realistic case

• Example: Comprehensive 
Integrated Puzzles

• Useful when covering a broad 
set of objectives (e.g. basic 
science to health systems 
science topics)

• Facilitators may not need 
subject expertise 

• Useful method to ensure accountability 
and participation

• Once TBL session is created there is less 
preparation with each iteration

• Modified TBL models exist



Now think about a topic you teach…

• Application time!
• Dr. Galina Gheihman will introduce you to the next activity



MEDICAL EDUCATION SCHOLARSHIP: HOW DO YOU 
GET STARTED AND HOW DO YOU KEEP THE TEMPO?

Roy Strowd, MD, MEd, MS, FAAN

Associate Professor

Vice Dean for Undergraduate Medical Education

Editor, Neurology: Education
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• Dr. Strowd serves a consultant for Monteris Medical Inc, 
Novocure, Alexion.

• He receives an editorial stipend as Editor of Neurology®: 
Education.

• He has received research/grant support from the American 
Academy of Neurology, American Board of Psychiatry and 
Neurology, American Society for Clinical Oncology, 
Southeastern Brain Tumor Foundation, and Jazz 
Pharmaceuticals.

• He has served as a paid lecturer for Kaplan, Inc.

• He receives royalties from Lecturio and Elsevier.
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Why Get Involved in Scholarship?

Expertise Impact

PARTS OF GETTING PROMOTED
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Why Get Involved in Scholarship?

Expertise Impact

PARTS OF GETTING PROMOTED

Role model

Local 
awardsGet / gotten 

training

Education 
title/role

Community 
of educatorsPrecept, 

coach, teach

Journal 
club

Committee



5

Why Get Involved in Scholarship?

Expertise Impact

PARTS OF GETTING PROMOTED

Role model

MenteesNat’l 
awards

Local 
awardsGet / gotten 

training

Education 
title/role

Community 
of educators

Blog / 
Social Downloads

Committee 
leadership

PublicationConvening 
communities

Precept, 
coach, teach

Journal 
club

Committee
Share 

curricula
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Why Get Involved in Scholarship?

• Key for promotion and tenure

• Demonstrates impact of your teaching work

• Enhances teaching and training broadly

• Helps support identification of your expertise area(s)

• Improves how you teach

• Increases recognition of your “brand” locally and regionally

• Gain collaborations and colleagues

• Fun



STEP 1: TRUST YOUR 
   OBSERVATIONS

7
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• “I see the 
need to 
improve 
chief 
resident 
preparation”
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• “I see the 
need to 
understand 
how 
residents 
inspire 
medical 
students into 
neurology”
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• “I see the 
value of 
utilizing 
active 
learning 
instructional 
methods 
through a 
case-based 
learning 
approach”
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• “I see the 
need to 
improve staff 
readiness to 
manage 
patients in 
the EMU”



STEP 2: SLOW DOWN, READ, 
    & LISTEN

12
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What is the conversation in the literature?

•The scholarly literature is, in essence, a conversation in slow 
motion

•Effectively joining the conversation requires understanding 
what’s being talked about, finding the space to make your 
contribution,
  and conveying the value of your voice

•Learning how to join the 
conversation involves mindful 
observation of and participation 
in conversations
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Publication as a conversation …

…studies that are presented within a strong conceptual framework… enter into a 

knowledge-building conversation with other works… Such studies link their work 

to the ideas that have come before – not just through the review of relevant 

previous studies, but also through shared theoretical concepts, interlacing 

research questions, attempts at replication and extension, or methodological 

innovation. In these ways, studies reflect higher-level ideas that assist readers to 

use the insights reported to think anew about the challenges they face in their 

local contexts. (Eva & Lingard, 2008)

“The science of education should be about creating and sharing better ways of 

thinking about the problems we face – exposing our underlying metaphors and 

assumptions and examining the relative value of these things for interpreting the 

education issues we are individually and collectively trying to address in our own 

local contexts.” 

Regehr (2010)
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Chief Preparation Project …
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Exploring resident teaching …



STEP 3: BE RIGOROUS

17
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Do’s

• It’s a study … get IRB oversight

• If you teach someone they will learn … no surprise there

• Pre / Post / Delayed Post → long term retention

• Pre / Post ; compared to control or historical → causal

• Pre / Post KSA → can you show behavior changes

• Learn something at a single institution

• Can you incorporate multiple professions? (patient centered)

• Can you study multiple disciplines? (education centered)

• Can you gain understanding using qualitative data? (contextual)

• Identify collaborators at other institutions
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Don’t

• Submit the pilot study

• Build on the pilot and submit both
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Don’t

• Submit the pilot study

• Build on the pilot and submit both
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Don’t

• Submit the pilot study

• Build on the pilot and submit both

• Submit a trend

• Power the study

• Identify the optimal sample size

• Conduct rigorous statistical analysis
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Don’t

• Submit the pilot study

• Build on the pilot and submit both

• Submit a trend

• Power the study

• Identify the optimal sample size

• Conduct rigorous statistical analysis

• Publishing on being the first

• “No published studies have been reported” → is it important?

• “First time a curriculum has been developed …” → how do you know?



STEP 4: JUMP IN

23
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Get Started …

• As a peer reviewer (best writers, great readers)

• As a blog / commentary writer

• Work in Progress

• Preliminary findings/study

• Conference abstract writer (or reviewer)

• Join a journal club … AB Baker-Neurology: Education journal club

• Write a review or methods paper

• Review in neurology education

• Methods in education research

• Write a viewpoint



THANK YOU

Roy Strowd, MD, MEd, MS, FAAN

Associate Professor

Vice Dean for Undergraduate Medical Education

Editor, Neurology: Education

Email: rstrowd@wakehealth.edu
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