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Case studies are an effective active learning method that
increases student engagement and are readily adaptable
from in-person to online learning environments. In this
perspective, Neuroscience Case Network fellows
(NeuroCaseNet; NSF-RCN-UBE Grant #1624104) provide
specific examples of how case studies were successfully

Case studies are an effective active learning method that
use narratives to engage students in higher-level learning
objectives within Bloom’s Taxonomy (Anderson and
Krathwohl, 2001; Handelsman et al., 2004; Herreid et al.,
2012; Wiertelak et al., 2016). The Journal of Undergraduate
Neuroscience
Education
(JUNE;
https://www.funjournal.org/) and the National Center for
Case
Study
Teaching
in
Science
(NCCSTS;
https://sciencecases.lib.buffalo.edu/) provide two case
study repositories with teaching notes that can be adapted
and implemented in individual courses. Indeed, case studies
have demonstrated efficacy in introductory and advanced
undergraduate neuroscience courses with small and large
student enrollments across a variety of content and skills
learning objectives (Herreid et al., 2012; Brielmaier, 2016;
Ogilvie & Ribbens, 2016; Roesch & Frenzel, 2016; Wiertelak
et al., 2016; Lemons, 2017; Nagel & Nicholas, 2017; Sawyer
& Frenzel, 2018; Mitrano, 2019; Ogilvie, 2019; Watson,
2019; Rollins, 2020). Previous research also suggests that
case studies are effective active learning methods for
synchronous and asynchronous online and hybrid teaching
(Brooke, 2006; Hoffer, 2020), and have been used
extensively for business and health professional education
(Lee et al., 2009; Rollag, 2010; Schiano & Anderson, 2014;
Thistlethwaite et al., 2012). Here, we add to this literature by
describing examples of successful strategies for the use of
case studies in both synchronous and asynchronous online
undergraduate neuroscience courses.
The synchronous and asynchronous courses described
here primarily used interrupted, clinically-focused, primary
literature-based case studies as cumulative activities.
Interrupted case studies use multiple, sequential sections of
narrative and questions, and clinically-focused case studies
use narratives focused on diseases and disorders
(NCCSTS, 2021). Primary literature-based case studies
promote student analysis and evaluation of primary
literature by incorporating data throughout the case
(Prud’homme-Généreux, 2016; Cook-Snyder, 2017;
Sawyer and Frenzel, 2018; Rollins, 2020). Cases were
administered as cumulative activities after covering relevant

adapted for synchronous and asynchronous online learning,
including general strategies and best practices for adapting
case studies into both online learning environments.
Key words: Case study; active learning; problem based
learning; online; synchronous; asynchronous.

content in class, allowing students to apply their knowledge
to a novel scenario. The implementation notes included with
the majority of published case studies in neuroscience (e.g.,
JUNE and NCCSTS) are designed for use in in-person
courses and can be adapted with only minor updates for
synchronous online courses. Adaptation for asynchronous
online courses, however, presents several unique
challenges. Methods for synchronous and asynchronous
courses are described below.

CASE STUDIES IN SYNCHRONOUS ONLINE
COURSES
Case studies were used in a synchronous online format for
advanced one-semester courses in cellular and molecular
neuroscience (Neuroscience 3950; ~30 students) and
neuroanatomy and physiology (Neuroscience 4100; ~30
students) with the same instructor at a small liberal arts
college (Denise Cook-Snyder, Carthage College). Both
courses are designed for junior- and senior-level
neuroscience majors. To implement case studies for these
courses, minor updates were made to a previously
described classroom management strategy for in-person
courses (Cook-Snyder, 2017; Figure 1):
1)
Flipped lectures cover background material
relevant to the case. In flipped lectures, students gain
familiarity with content before class, and class time is used
to assess and build upon student understanding using active
learning (Brame, 2013). To gain familiarity with background
material in the synchronous online course, students
completed assigned textbook readings (Kandel et al., 2013)
and watched recorded lectures from the instructor before
class. Lectures were recorded using Screencast-o-matic
(https://screencast-o-matic.com/) and posted on the
course’s learning management system (LMS; Schoology;
https://www.schoology.com/). Comprehension quizzes were
administered before class using Google Forms to incentivize
students to complete the readings and Zoom lectures
(Brame, 2013). In-class meetings were conducted
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Zimmerman, 2006; Madern et al., 2012; Millas et al., 2014;
Brielmaier, 2016; Ogilvie & Ribbens, 2016; Roesch &
Frenzel, 2016; Sawyer & Frenzel, 2018), or written by the
instructor following a framework for converting primary
articles into cases (Prud’homme-Généreux, 2016; CookSnyder, 2017). Briefly, this framework adds narrative to the
typical structure of a primary research article (Introduction,
Materials and Methods, etc). The use of narrative engages
students in analysis and evaluation of primary literature
data. The same cases and methods were used in the inperson courses.
3)
Students complete short answer questions
embedded in the case. In the synchronous online course,
students completed the case’s questions and submitted
their answers to the course LMS before class started. The
same methods were used in the in-person courses.

Figure 1. Comparison of case study implementation strategy for
in-person versus synchronous online courses.

over (https://zoom.us/) during one to two 65 minute class
periods per week. Students received instruction in using
Zoom at the beginning of the course, including joining a
Zoom class, providing verbal and non-verbal feedback to the
instructor, and joining breakout rooms to work with peers. Inclass active learning included peer instruction in Zoom
breakout rooms to discuss and expand on course content
(Mazur, 2009;). These methods for student preparedness
before class and active learning in class follow the key
elements of the flipped classroom (Brame, 2013), which
have demonstrated efficacy for synchronous online courses
(McLaughlin et al., 2013; Carrick et al., 2017; Tang et al.,
2020). These methods are also a minor update from inperson classroom management for case studies, which also
used before-class readings and quizzes, and in-class active
learning, but where lectures were delivered live during class
time (Cook-Snyder, 2017).
2)
An electronic copy of the case is posted on the
course LMS. In the synchronous online course, cases were
used as cumulative activities after covering background
material in class. Cases were posted approximately one
week before their due date, but LMS analytics suggest that
most students downloaded the case 48 hours or less before
the due date. Cases were adapted from published cases
(Bolognese et al., 2005; DeMarco et al., 2005; Timson &

4)
Students discuss and edit their answers in small
groups in class. In the synchronous online course, students
were provided 10-15 minutes per case section to discuss
their answers in randomly assigned Zoom breakout rooms
of 3-4 students. Breakout rooms can help re-establish inclass norms for online learning, like participating in smallgroup discussion, which has been shown to promote
equitable participation in synchronous online courses
(Reinholz et al., 2020). These methods mirror the
discussion methods used in the in-person course, where
students were provided 5-10 minutes per case section to
discuss their answers in self-selected groups of 3-4
students.
5)
Students share their answers with the full class and
the instructor facilitates discussion. While in their breakout
rooms in the synchronous online course, student groups
were assigned to answer case study questions in a Google
Doc shared with the whole class and visible on the
instructor’s shared screen in Zoom. Google Docs allowed
for collaborative note taking and group work, which are
strategies to increase student engagement and
participation in whole-class discussion in online and hybrid
learning (Bruff, 2020; Reinholz et al. 2020; Zhu et al., 2020).
The instructor could also monitor student progress in real
time, and join breakout rooms if students needed additional
help. This is an update from in-person methods, where the
instructor asked for volunteers to report their group’s
answers, and the instructor recorded these answers on the
whiteboard at the front of the class. In both synchronous
online and in-person courses, whole-class discussion
emphasized that there can be multiple "correct" answers,
and the best answers are accurate and well-supported by
the case study itself, previous course content, and/or
additional primary literature as needed. Students were
expected to edit their own original answers based on class
discussion. This provided students with immediate
feedback on the instructor’s expectations of “correct”
answers, while allowing for student reflection on improving
their answers. This discussion structure also reinforced core
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relatively even split of psychology and neuroscience majors.
1)
Flipped lectures and class activities cover
background material relevant to the case. Delivery of
background material involved completing readings of
assigned textbook chapters and watching lecture material
recorded using Voicethread (https://voicethread.com) that
are
posted
to
the
course
LMS
(Canvas;
https://instructure.com/canvas). Voicethread allows for
asynchronous peer and instructor interactions with
recorded lecture content and is an ideal tool for delivery of
lecture content in an asynchronous online course. A
significant amount of background material is delivered
through active learning activities, including online lab
assignments and problem-based learning activities
(including case studies). Specifically, on a given week of
course content students are often asked to breakdown
primary research figures/data, reflect on additional video
sources, and compare/contrast primary research with
popular news reporting. Offering a variety of classroom
activities such as these, with both lower and higher
cognitive demand, follows evidence based best practices
for asynchronous online courses (Dunlap et al, 2007;
Dykman & Davis, 2008). These methods are a minor update
from in-person classroom management for case studies,
and are consistent with flipped classroom course structures.
Figure 2. Comparison of case study implementation strategy for
in-person versus asynchronous online courses.

competencies of independent/self-motivated learning and
scientific communication (Kerchner et al., 2012).
Cases were completed in one to two 65-minute class
periods per week, and students re-submitted their edited
answers to the course LMS after class for pass/fail grading
for completion.
Taken together, this classroom management strategy
demonstrates that only minor updates were needed to
convert in-person case studies to synchronous online
courses. Given the efficacy of case studies for online active
learning (Brooke, 2006; Hoffer, 2020), we encourage
instructors to further modify these methods to use case
studies in their own online classroom.

CASE STUDIES IN ASYNCHRONOUS ONLINE
COURSES
The implementation strategy outlined here (Figure 2) has
been used to successfully adapt both published and novel
case studies for an asynchronous online course structure in
both majors and non-majors section of introductory
neuroscience (NSCI 111; 20 mostly freshman/sophomore
students in each section), as well as upper level courses of
Sensation and Perception (PSYC 350; 35 junior/senior
students) and Neurodevelopment (NSCI 358; 35
junior/senior students) with the same instructor at a small
public regional university (Daniel Ehlinger, University of
Wisconsin-River Falls). These courses contained a

2)
The case is delivered in separate pages embedded
within a module of the course LMS. In the asynchronous
online course, individual sections of the interrupted case
narrative are embedded into separate pages contained
within a case-study specific module on the LMS. Therefore,
students read the case narrative independently rather than
in small groups as typically occurs in an in-person
classroom. At the end of each separate page of the case,
students must complete a required activity utilizing a text
submission box, and completion of the activity is required in
order to gain access to the subsequent part of the case. The
modularization of the case study and maintaining a logical,
sequential organization of the case content is critical to
learning in an asynchronous online format (Zsohar & Smith,
2008), and represents a major update from in-person
classroom management for case studies. Required
activities take two general forms: short answer questions
and discussion board posts/replies.
3)
Students complete short answer questions. In this
asynchronous online course, questions contained within the
published case implementation notes that assess lower
levels of Bloom’s taxonomy (e.g., remembering and
understanding; Anderson & Krathwohl, 2001) were
converted into short answer questions/reflection exercises
that were answered independently. That is, questions that
are geared towards remembering and understanding core
course content that is delivered directly through the written
case study narrative, or that requires students to compare
the case study content back to previously presented class
material, were answered independently rather than in small
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Figure 3. Several important issues to consider in synchronous
versus asynchronous case study implementation.

groups, representing a major modification to in-person
classroom management for case studies. Short answer
questions were graded for completion using pass/fail
grading.
4)
Students complete discussion board posts and
replies. In this asynchronous online course, questions
contained within the published case implementation notes
that assess higher levels of Bloom’s taxonomy (e.g.,
applying, analyzing, evaluating, creating; Anderson &
Krathwohl, 2001) were modified to create small group
discussion boards of 8-10 students. Breaking large class
sizes into smaller discussion groups of smaller size helps
focus the discussion and ensures that back and forth
dialogue takes place (Baker, 2011). Thompson et al (2016)
suggest that the most effective discussion board prompts
are well-structured and allow for open-ended responses
such that students have an opportunity to openly engage
with each other around the course content. Winning
strategies for creating effective discussion prompts include
directly attempting to evoke personal experiences, creating
hypothetical scenarios for students to interact with,
providing substantiated opinions on a topic, or creating new
content that other students can assess or directly interact
with (Thompson et al., 2016).
In this course, discussion board posts and replies utilized
a two-stage format. First, an initial discussion board post in
response to the discussion prompt was due on a specific
date and time. Students were graded with a rubric (provided
to students ahead of time) that assessed minimum word
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count, whether the discussion post answered all questions
or completed the required activity described in the
discussion prompt, and whether the student made an
explicit attempt to advance the discussion beyond their own
post by asking follow-up questions or expressing a
substantiated opinion for others to interact with. Following
the initial discussion post, students were given 48 hours to
make at least 3 replies within the discussion board. Replies
could be made to either their peers’ original post or to
threaded replies made on their own original post. Students
were again graded with a rubric (given to students ahead of
time) that assessed a minimum word count, minimum
number of required replies, and whether the student added
a unique thought, opinion, question, or reference to prior
course content or outside sources within their reply. In order
to provide a consistent weekly schedule for students, weekly
due dates for discussion posts and replies were maintained
throughout the semester. The instructor periodically
acknowledged critical points raised by students and
contributed questions to further each discussion as needed.
Maintaining instructor presence in asynchronous online
courses is a major contributor to positive student
performance and experiences (Fish & Wickersham, 2009).
Again, this classroom discussion strategy represents a
major modification to in-person classroom management for
case studies.
Mini-lectures are embedded throughout the case
study to expand on key concepts and recap important class
discussions. Most published case studies provide basic
content within the case narrative that the instructor would
typically highlight, define, or expand upon when delivered in
an in-person course. Further, the instructor typically
highlights important small-group discussions for the entire
class to experience. To meet specific learning objectives
and create a whole-class community in an asynchronous
online course, several modifications were made to the inperson classroom management strategy. First, relevant
additional content was provided throughout the case by
embedding short (5 to 10 minutes in length) lecture videos,
written definitions, or outside resources. Second, the
instructor created video recaps to highlight sticking points
from independently submitted short answer questions and
particularly relevant discussion board posts and replies.
Video recaps were posted within 48 hours of the final case
study activity. Students were also strongly encouraged to
post questions related to the case study in the general classwide discussion board in the main navigation menu of the
LMS.

5)

DISCUSSION
There are many benefits to incorporating case studies into
online learning. One frequent concern of online learning is
the high cognitive load that is placed on students, and
pedagogical techniques such as scaffolding the lesson
material, priming the learner to exert effort when making
sense of the material, and breaking the lesson into several
user-paced parts may help reduce extraneous cognitive
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processing (Mayer, 2019). Importantly, the modular and
sequential nature of content delivery of the case study
method incorporates all of these techniques, and is likely to
reduce cognitive load that often exists in online courses.
Second, building community through student-student and
student-instructor discussions is just as important online as
it is in-person, as it contributes to positive student
performance and experiences (Fish & Wickersham, 2009;
Tucker, 2020). As demonstrated in the above
implementation strategies, using case studies in online
courses not only provides interesting and applicable course
content, but also provides an excellent mechanism for
keeping students engaged with the course material, each
other, and the instructor in an online learning environment.
There are several important benefits and weaknesses
when comparing synchronous to asynchronous case
studies in online courses (Figure 3). For example, benefits
of an asynchronous online model include a greater ability to
deliver case content in smaller units, allowing students to
work on their own schedule, and alleviation of internet
accessibility issues. The asynchronous model, however,
requires substantial knowledge of optimal use of discussion
boards for student interaction (for review, see Thompson,
2006; Baker, 2011) and a careful consideration of which
specific discussion questions to turn into discussion board
prompts. Our experience suggests that too many discussion
board prompts result in substantial student fatigue, and that
the alignment of the discussion board prompts to course
learning objectives is more important than the total number
of prompts. In contrast, synchronous online courses do not
require knowledge of optimal discussion board prompts, as
live discussion methods can be largely recreated online.
Asynchronous courses, however, do not allow students to
fully work on their own schedules, or alleviate internet
accessibility issues.
The presented case study management strategies, for
both synchronous and asynchronous online courses, have
been successfully implemented for small to medium class
sizes between 20 and 45 students. A key concern of
implementing case studies in larger classes is the increased
classroom management and grading time required. In case
studies in synchronous online courses, these concerns were
mitigated by allowing students to complete their original
responses at home followed by peer-editing and submission
of final responses as a small group activity with pass/fail
grading. For larger classes, the number or size of the smallgroup breakout rooms can be increased while maintaining
peer editing for efficient classroom management, and
pass/fail grading. The asynchronous online courses also
used pass/fail grading of short answer questions to minimize
grading time, and used weekly follow-up videos from the
instructor to address common misconceptions more
efficiently for the whole class. We believe these strategies,
plus increasing the size of discussion board groups to
accommodate more students, would be effective in larger
asynchronous classes. Importantly, cases have been used
successfully in large classes (150-350 students; Nagel &
Nicholas, 2017), and we believe the classroom
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management and grading structure for online courses
described here can build upon previously established
models for large class case-based instruction.
In summary, case studies are an effective active learning
method to engage students in undergraduate neuroscience
courses delivered in-person or through synchronous and
asynchronous online formats. Case studies can be adapted
for online delivery while still achieving the same learning
outcomes expected through in-person course delivery, while
also leveraging potential benefits that exist in online
learning. We strongly encourage instructors to explore and
adapt published case studies found in JUNE, NCCSTS, and
other educational sources for online course structures in
undergraduate neuroscience.

REFERENCES
Anderson LW, Krathwohl DR (2001) A Taxonomy 0f Learning,
Teaching, and Assessing: A Revision of Bloom’s Taxonomy of
Educational Objectives. New York, NY: Longman.
Baker DL (2011) Designing and orchestrating online discussions.
MERLOT J Online Learn Teaching 7(3):401-411.
Bolognese J, Coronel M, Intorre A, Stephens PJ (2005) The Soccer
Mom: A Case Study on the Nervous System. National Center for
Case Study Teaching in Science, April 19 2005. Available at
https://sciencecases.lib.buffalo.edu/collection/detail.html?case_
id=325&id=325.
Brame C (2013) Flipping the classroom. Nashville, TN: Vanderbilt
University
Center
for
Teaching.
Available
at
http://cft.vanderbilt.edu/guides-sub-pages/flipping-theclassroom/.
Brielmaier J (2016) The woman born without a cerebellum: A Reallife case adapted for use in an undergraduate developmental
and systems neuroscience course. J Undergrad Neurosci Educ
15(1):C1-C3.
Brooke SL (2006) Using the case method to teach online classes:
promoting Socratic dialogue and critical thinking skills. IJTLHE
18(2):142-149.
Bruff D (2020) Active learning in hybrid and physically distanced
classrooms. Center for Teaching, June 11. Nashville, TN:
Vanderbilt
University
Center
for
Teaching.
https://cft.vanderbilt.edu/2020/06/active-learning-in-hybrid-andsocially-distanced-classrooms/.
Carrick FR, Abdulrahman M, Hankir A, Zayaruzny M, Najem K,
Lungchukiet P, Edwards RA (2017) Randomized controlled
study of a remote flipped classroom neuro-otology curriculum.
Front Neurol. 8:349.
Cook-Snyder DR (2017) Using case studies to promote student
engagement in primary literature data analysis and evaluation. J
Undergrad Neurosci Educ 16(1):C1-C6.
DeMarco S, Woods C, Stephens PJ (2005) Taking It on the Chin:
A Case Study on the Nervous System. National Center for Case
Study Teaching in Science, May 16. Buffalo, NY: University of
Buffalo.
Available
at
https://sciencecases.lib.buffalo.edu/collection/detail.html?case_
id=350&id=350.
Dunlap JC, Sobel D, Sands DI (2007) Supporting students
cognitive processing in online courses: Designing for deep and
meaningful
student-to-content
interactions.
TechTrends
51(4):20-31.
Dykman CA, Davis CK (2008) Online education forum: Part two teaching online versus teaching conventionally. J Inf Syst Edu
19(2):157-164.
Fish WW, Wickersham LE (2009) Best practices for online

Cook-Snyder and Ehlinger

Adapting case studies for synchronous and asynchronous online courses

instructors: reminders. Q Rev Distance Educ, 10(3):279-284.
Handelsman J, Ebert-May D, Beichner R, Bruns P, Chang A,
DeHaan R, Gentile J, Lauffer S, Stewart J, Tilghman SM, Wood
WB (2004) Scientific teaching. Science 304:521-522.
Herreid CF, Schiller NA, Herreid KF (2012) Science Stories: Using
Case Studies to Teach Critical Thinking. Arlington, VA: NSTA
Press.
Hoffer ER (2020) Case-based teaching: using stories for
engagement and inclusion. IJonSES 2(2):75-80.
Kandel ER, Schwartz JH, Jessell TM, Siegelbaum SA, Hudspeth
AJ (2013) Principles of neural science. 5th edition. New York,
NY: McGraw Hill Medical.
Kerchner M, Hardwick JC, Thornton JE (2012) Identifying and
using 'core competencies' to help design and assess
undergraduate neuroscience curricula. J Undergrad Neurosci
Educ 11(1):A27-A37.
Lee S-H, Lee J, Liu X, Bonk CJ, Magjuka RJ. (2009). A review of
case-based learning practices in an online MBA program: A
program-level case study. Educational Technology & Society
12(3):178–190.
Lemons ML (2017) Locate the lesion: a project-based learning
case that stimulates comprehension and application of
neuroanatomy. J Undergrad Neurosci Educ 15(2):C7-C10.
Madern AL, Hood MD, Paul JC, Stephen PJ (2012) I’ve Fallen Over
and I Can’t Get Up. National Center for Case Study Teaching in
Science, January 5. Buffalo, NY: University of Buffalo. Available
at
https://sciencecases.lib.buffalo.edu/collection/detail.html?case_
id=623&id=623.
Mayer (2019) Thirty years of research on online learning. Appl
Cogn Psychol 33(2):152-159.
Mazur E (2009) Farewell, lecture? Science 323(5910):50-51.
McLaughlin JE, Griffin LM, Esserman DA, Davidson CA, Glatt DM,
Roth MT, Gharkholonarehe N, Mumper RJ (2013) Pharmacy
student engagement, performance, and perception in a flipped
satellite classroom. Am J Pharm Educ 77(9):196.
Millas NE, Musey N, Duwan E, Stephens PJ (2014) Lee Family
Problems: The Yin and Yang of Membrane Physiology. National
Center for Case Study Teaching in Science, December 12.
Buffalo,
NY:
University
of
Buffalo.
Available
at
https://sciencecases.lib.buffalo.edu/collection/detail.html?case_
id=755&id=755.
Mitrano DA (2019) Two scientists share Nobel Prize for the first
time! A case study developed for exploring the history of
neuroanatomy. J Undergrad Neurosci Educ 17(2):C1-C5.
Nagel A, Nicholas A (2017) Drugs and the brain: Case-based
instruction for an undergraduate neuropharmacology course. J
Undergrad Neurosci Educ 15(2):C11-C14.
National Center for Case Study Teaching in Science (NCCSTS)
(2021) Case Types & Methods. Buffalo, NY: University of
Buffalo.
Available
at
https://sciencecases.lib.buffalo.edu/collection/types.html.
Ogilvie JM (2019) The mysterious case of Patient X: a case study
for neuroscience students. J Undergrad Neurosci Educ
18(1):C1-C4.
Ogilvie JM, Ribbens E (2016) Professor Eric can't see: a projectbased learning case for neurobiology students. J Undergrad
Neurosci Educ 15(1):C4-C6.
Prud’homme-Généreux A (2016) Writing a journal case study. J
Coll Sci Teach 45(6):65-70.
Reinholz DL, Stone-Johnstone A, White I, Sianez LM Jr, Shah N
(2020) A Pandemic crash course: Learning to teach equitably in
synchronous online classes. CBE Life Sci Educ. 19(4):ar60.
Roesch LA, Frenzel K (2016) Nora's Medulla: A Problem-Based
Learning Case for Neuroscience Fundamentals. J Undergrad

A188

Neurosci Educ. 14(2):C1-3.
Rollag K (2010) Teaching Business Cases Online Through
Discussion Boards: Strategies and Best Practices. Journal of
Management Education 34(4) 499–526.
Rollins L (2020) Meningitis in college students: using a case study
to expose introductory neuroscience students to primary
scientific literature and applications of neuroscience. J
Undergrad Neurosci Educ 18(2):C8-C1.
Sawyer NT, Frenzel KE (2018) Epilepsy and the Action Potential:
Using Case Based Instruction and Primary Literature in a
Neurobiology Course. J Undergrad Neurosci Educ. 16(2):C7C10.
Schiano B, Anderson E (2014) Teaching with Cases: A Practical
Guide. Boston, MA: Harvard Business Review Press.
Tang T, Abuhmaid AM, Olaimat M, Oudat DM, Aldhaeebi M,
Bamanger E (2020) Efficiency of flipped classroom with onlinebased teaching under COVID-19. Interactive Learning
Environments,
September.
doi:
10.1080/10494820.2020.1817761
Thistlethwaite JE, Davies D, Ekeocha S, Kidd JM, MacDougall C,
Matthews P, Purkis J, Clay D (2012) The effectiveness of casebased learning in health professional education. A BEME
systematic review: BEME Guide No. 23. Med Teach. 34(6):e42144. doi: 10.3109/0142159X.2012.680939.
Thompson JT (2006). Best practices in asynchronous online
course discussions. J Coll Teach Learning 3(7):19-30.
Thompson K, deNoyelles A, Chen B, Futch L (2016) Create
effective discussion prompts. In: Teaching Online Pedagogical
Repository (Chen, B, deNoyelles A Thompson K, eds). Orlando,
FL: University of Central Florida Center for Distributed Learning.
Available at https://topr.online.ucf.edu/discussion-prompts/.
Timson BF, Zimmerman SD (2006) Why Does Grandpa Ignore
Grandma? A Case Study in Hearing Loss. National Center for
Case Study Teaching in Science, January 13. Buffalo, NY:
University
of
Buffalo.
Available
at
https://sciencecases.lib.buffalo.edu/collection/detail.html?case_
id=244&id=244.
Tucker C (2020) Successfully taking offline classes online. A New
Reality: Getting Remote Learning Right. Association for
Supervision and Curriculum Development, July 1. Available at
http://teach.isb.bj.edu.cn/drivera/wpcontent/uploads/sites/202/2020/08/f9c22410c300847751979ca
33754424d.pdf.pdf.
Watson TD (2019) 'Without a key': a classroom case study. J
Undergrad Neurosci Educ 18(1):C5-C7.
Wiertelak EP, Frenzel KE, Roesch LA (2016) Case studies and
neuroscience education: Tools for effective teaching. J
Undergrad Neurosci Educ 14(2):E13-E14.
Zsohar H, Smith JA (2008) Transition from the classroom to the
web: Successful strategies for teaching online. Nurs Educ
Perspect 29(1): 23-28.
Zhu X, Shui H, & Chen, B. (2020) A Scaffolding Framework for
Social Annotation in Online Classes. EdArXiv Preprints.
Available at from: https://doi.org/10.35542/osf.io/zk4vj.
Received January 14, 2020; revised March 8, 2021; accepted March 25,
2021.
This work was supported by the Neuroscience Case Network
(NeuroCaseNet; NSF-RCN-UBE Grant #1624104). The authors thank the
students in Neuroscience 3950 and Neuroscience 4100 at Carthage
College, and Neuroscience 111, Neuroscience 358, and Psychology 350 at
University of Wisconsin-River Falls, for their participation. The authors also
thank Drs. Katharine Cammack, Kristen Frenzel, and Pat Marsteller for
editing the manuscript.

The Journal of Undergraduate Neuroscience Education (JUNE), Winter 2022, 20(2):A183-A189
Address correspondence to: Dr. Denise Cook-Snyder, Carthage College,
Neuroscience Department, 2001 Alford Park Dr., Kenosha, WI 53140.
Email: dcooksnyder@carthage.edu; Dr. Daniel Ehlinger, Department of
Psychological Sciences, 410 S 3rd St, River Falls, WI 54016. Email:

daniel.ehlinger@uwrf.edu
Copyright © 2022 Faculty for Undergraduate Neuroscience
www.funjournal.org

A189

