ACS SUMMER VIRTUAL WORKSHOP SERIES

Adventures in Triage: Pandemic Lessons for
Robust and Flexible Course Design in the
Natural Sciences (and Beyond!)
Drs. Kimberly McArthur, Katie Ann Skogsberg, Andrew Bell
Summary
The pandemic forced us to radically
rethink our approach to course design.
Incorporating flexibility helped make
courses robust to disruptions and
applying these pandemic lessons in
flexibility can strengthen our
post-pandemic pedagogy. However,
managing flexibility poses a unique
challenge when curriculum is sequenced
and students expect a more traditional approach to assessment. In this workshop, we will
discuss models of flexible course design and assessment strategies. The workshop
organizers will present examples from natural science courses, but this workshop is
intended for anyone interested in flexible course design. We will discuss best-practices for
adapting existing courses, and participants (from all areas) will add to a flexible course
design “toolbox.”
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AUTHENTIC ASSESSMENTS
KatieAnn Skogsberg
Associate Professor of Behavioral Neuroscience
Centre College
katieann.skogsberg@centre.edu

Goal: To develop flexible (pandemic proof) assignments & assessments
Before the pandemic, the primary grade determining assignments for my courses were
traditional exams. Although they were rigorous and did a good job of creating a normal
distribution of grades, I worried they weren’t accurate representations of what the students
really knew or could do. I had recently listened to Malcolm Gladwell’s podcast episodes
“The Tortoise and the Hare” and “Puzzle Rush,” where he applied Daniel Kahneman’s ideas
about “Thinking Fast and Slow” to what he called his “Grand Unified Theory for fixing higher
education” (See https://www.pushkin.fm/episode/the-tortoise-and-the-hare/). I began to
question whether my exams were biased towards the “Hares” (those who excel on exams
because they can think quickly using deductive reasoning and memorization) and
penalizing the “Tortoises” (deep thinkers that need more time to work with and internalize
the material). Additionally, I had found that my best research assistants were often not
students who did well on my exams but rather those who asked the best questions in class.
I wanted to get away from relying so much on exams and move towards assessments that
gave “Tortoises” a fair shot at earning a good grade. I had hoped to wade in a little at a
time, but the pandemic pushed me into the deep end.
What are Authentic Assessments?
Authentic assessments are those that are aligned with the student’s interests and help
prepare them for what they expect to do in their future professional lives or solve a
real-world problem (APA Board of Educational Affairs, 2014; Bertram Gallant, 2017;
Lombardi, 2008; Nilson, 2015). Rather than taking timed, high-stakes exams over the course
content (which we rarely, if ever do in our real jobs), students instead create “Artifacts”
that demonstrate not only what they have learned but how they can use or apply that
knowledge to their future careers or a real-world problem that interests them. For
example, a student in Economics may write a paper applying theories of how emotions
influence decision-making to principles in economics (Bechara et al., 2000). Alternatively,
the artifacts can be a vehicle to demonstrate understanding the material in the medium of
their choice. For example, an artist may render an accurate model of the brain, or a
computer scientist may write a code that demonstrates a simple neural network.
Additionally, to ensure that students are becoming effective communicators, they must also
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explain the artifact to a non-expert and how the artifact demonstrates their mastery of the
material.
Implementation:
I implemented authentic assessments into two very different courses. The first was an
Introduction to Psychology course that serves as a foundational course for Psychology (PSY)
and Behavioral Neuroscience (BNS) majors and satisfying a Natural Science general
education requirement for non-majors. Therefore I have a mix of eager, inexperienced
first-year students and more ambivalent but experienced upper-level non-majors. The
other course was an upper-level BNS course in Sensation and Perception that several PSY
majors take to satisfy a BNS elective course requirement, creating a similar mix of eager
(BNS) and ambivalent (PSY) students.
I planned both courses and assignments based on the concept of backward design (Wiggins
& McTighe, 1998), by first asking myself what do I want my students to be able to do with
the material? How might they use what they are learning in this course in their future
careers, personal life, or real-world experiences? From there, I created a rubric to capture
what I felt was also important. For example, I wanted them to demonstrate that they could
accurately define and apply terms and concepts from the course. To simplify grading the
more abstract submissions such as photography, artwork, film, and music, I required
students to submit a glossary with each artifact that defined each term and explained how
the term was used or applied in the artifact.
Examples:
Examples of my syllabi, and the rubrics used to assess the Artifacts can be found here:
https://drive.google.com/drive/folders/1EErnLgOHu_OciDPStW4w-4OZyXueKjcs?usp=sharin
g
Examples of student artifacts can be found here:
https://drive.google.com/drive/folders/1y2Yb9hta2GLszNrVR50ViMqrapmblcOO?usp=shari
ng
Reflections:
My original intent had been to try using this approach to deal with the fact that I could no
longer rely on using traditional exams during the pandemic. However, now that I have used
this approach for two semesters, I do not intend to ever go back to my previous methods.
Many of us know that grading is often the most time-consuming, monotonous, and
emotionally exhausting part of teaching. In my experience, even though grading was still
time-consuming, it was by far more interesting and occasionally even enjoyable. I also
learned a lot more about my student’s personalities and personal interests, as they
expressed them through their assignments. The students reported that they found the
artifacts challenging and time-consuming but also more enjoyable and subjectively felt that
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they had learned more from doing them than they would from studying for a traditional
exam. While I have yet to systematically assess whether the learning is more robust, this
preliminary evidence is enough for me to want to continue using these assessments in the
future.
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Additional Resources:
Brief online articles:
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and Learning.
https://citl.indiana.edu/teaching-resources/assessing-student-learning/authentic-assessment/ind
ex.html
● Original source: Wiggins, Grant. (1998). Ensuring authentic performance. Chapter 2 in
Educative Assessment: Designing Assessments to Inform and Improve Student
Performance. San Francisco: Jossey-Bass, pp. 21 – 42. :
https://eric.ed.gov/?id=ED418997
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Linda B. Nilson’s “Specifications Grading”:
https://styluspub.presswarehouse.com/browse/book/9781620362426/Specifications-Grading
Thomas J. Tobin & Kirsten T. Behling’s “Reach Everyone, Teach Everyone: Universal Design for
Learning”: https://muse.jhu.edu/book/62887
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FLEXIBLE COURSE GRADING
Dr. Kim McArthur
Assistant Professor of Biology
Southwestern University
mcarthuk@southwestern.edu

Goal: Incorporate flexibility into the determination of course grades.
Given our learning objectives for the course, how do students earn their final grades in the
course? Flexible course grading means that we are providing students multiple paths
to the same final course grade. This empowers students to make substantive choices
about their learning experience and its outcomes, to accommodate individual differences
in student interests, motivations, obstacles, and life events.

Smaller changes: Flexible grading that won’t break your syllabus
Which assignments count towards the course grade? If you already organize assignments
into categories (like daily reading questions or weekly quizzes), consider providing students
some flexibility in which assignments within a category actually count towards their course
grade. For example, you might assign 12 weekly online quizzes, but only count the top 10
scores. One student might decide to attempt every quiz, then drop their lowest scores.
Another student might decide not to attempt the fourth quiz at all, because they were
having a really stressful week and needed that study time for something else. The point is
that students get to make decisions about how to allot their effort and demonstrate their
learning.
When do students submit assignments to count towards the course grade? If it is feasible
for you to stagger your grading for a particular assignment, consider providing students
some flexibility in when they submit their work for evaluation. For example, you might give
each student a “free pass” to submit one course assignment late without penalty -- and give
each student the opportunity to choose when to use their pass. Again, students get to
make decisions about how to allow their effort in the course, but this is also easy to
implement in an existing course (where it is feasible for you to grade some assignments a
bit late).
How are students working to achieve and demonstrate learning objectives? For an existing
assignment, consider if there are ways to make the details of the assignment more flexible,
within the structure of the learning objective(s). See section on Authentic Assessments for
more resources and information about this topic.
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Bigger changes: Flexible grading that changes how you think about grades
If you’re interested in redesigning your approach to course grading overall, there are
several approaches and strategies to consider. In my experience, these approaches are
highly interrelated, both conceptually and in practice. I would suggest using these
approaches as jumping-off points, rather than rigid or mutually exclusive structures. You
may find that you can repurpose old assignments within a new grading structure.
Specification or Specs Grading: Specifications grading focuses on minimum requirements
to achieve learning objectives, either within each assignment or across assignments within
a course. In a traditional grading system, students complete assignments, earn some
fraction of the total possible points for each assignment, and then earn a final course grade
based on the total points earned during the course. In a specifications grading system,
students either meet specifications (and earn full credit) or fail to meet expectations (and
either earn no credit or have an opportunity to revise). Typically, “meeting specifications”
means performing well enough to earn a B or higher in a traditional grading scheme.
Students earn their final course grade depending on how many assignments have met
specifications or which assignments have met specifications (tied to specific learning
objectives).
Contract Grading: Contract grading is an approach to framing course grades, centering
student choice. The contract for the course clearly specifies how students will earn a
particular grade -- often in the absence of point accumulation -- and students can choose
which grade they’d like to earn. The contract can include both traditional assignments and
patterns of behavior (like collegiality, integrity, or equitable contributions to group work).
The contract may be standardized across all students, with flexibility incorporated into the
elements of the contract (for example, by including assignments assessed by specs
grading), or the contract may be negotiated with individual students. Clarity is critical in
contract grading; students must understand the contract, in order to make choices that are
right for them.
Ungrading: Ungrading refers to a general movement away from traditional grading
(focused on evaluation of student work by the instructor) towards holistic assessment and
self-assessment by the student. This movement focuses on the ways in which traditional
grading can actually harm student learning, by emphasizing points and grades over
improvement and mastery of learning objectives. Most institutions require instructors to
issue a final course grade, so it is rare to see a complete absence of grades in higher ed
courses. However, contending with the ideas in the ungrading movement can help us to
minimize and mitigate the potential for harm in our grading systems.
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Example: Contract + specifications grading in an upper-level biology course
During the workshop, I discussed my approach to flexible course grading in my
developmental biology course, an upper-level lecture with laboratory elective course. This
course had 18 students enrolled in Spring 2021, and I taught the course entirely online. You
can view the annotated syllabus sample here.

Select Resources about Flexible Course Grading
“The Case Against Grades” by Alfie Kohn (available at this link as a post on the author’s
blog) https://www.alfiekohn.org/article/case-grades/
Schinske J, Tanner K. (2014) Teaching more by grading less (or differently). CBE Life Sciences
Education, 13: 159-166.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4041495/pdf/159.pdf
Facebook Group by Mark Barnes: Teachers Throwing Out Grades
https://www.facebook.com/groups/teachersthrowingoutgrades/
Ungrading: Why Rating Students Undermines Learning (and What to Do Instead), edited by
Susan D. Blum (2020)
https://wvupressonline.com/ungrading
Teaching in Higher Ed podcast episode, Ungrading with Susan D. Blum
https://teachinginhighered.com/podcast/ungrading/
How an alternative grading system is improving student learning -- online article from
Chemical & Engineering News about implementation of specifications grading in a
chemistry course
https://cen.acs.org/education/undergraduate-education/alternative-grading-system-improv
ing-student/99/i15
Ungrading: A Bibliography -- blog post by Jesse Stommel, with resources for ungrading
https://www.jessestommel.com/ungrading-a-bibliography/
“Yes, Virginia, There’s a Better Way to Grade” by Linda B. Nilson (2016) -- article describing
specifications grading
https://www.insidehighered.com/views/2016/01/19/new-ways-grade-more-effectively-essay

9

COURSE ORGANIZATION AND LOGISTICS
Dr. L. Andrew Bell
Technology Consultant, Adjunct Professor of Psychology
University of Richmond
abell4@richmond.edu

Goal: Incorporate flexibility into course organization and logistics.
1. Organized Online Course Content Facilitates Flexible Consumption
Methods of content distribution varied greatly prior to the pandemic: some faculty
distributed physical copies of readings during class while others organized content by
weeks on their learning management system (LMS). For many, these practices worked as a
means to deliver the required information to students before the pandemic. The pandemic
required many faculty to shift to more flexible and online-friendly methods of distributing
content.
Tips for organized online course content to facilitate flexible consumption
1) Organize by modules not weeks
2) Organize modules around specific learning objectives
a) Worksheet for organizing modules
b) Use concept maps to complete your own worksheet
3) Use web links to course material when possible
4) Be the only place for course content

2. Collaborative documents Provide Flexible Platform for Group Learning
Activities
In-class learning activities are a highly effective teaching tool but traditional methods of
facilitating them can be unnecessarily inflexible. Using collaborative documents can help
provide flexibility for learning activities by providing access to in-person, remote, and
asynchronous students.
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Tips for designing effective and flexible group learning activities
1) Complete learning activities worksheet
2) Explore the various ways you can utilize collaborative documents for group learning
activities
3) Choose specific tools and strategies and replicate them throughout the semester
4) Link to the collaborative documents in pre-class announcement and/or email.

3. Virtual Office Hours Promote Flexible Student Engagement
Creating avenues for student’s to reach support for their course work is an important
element of your course design. Office hours traditionally have been a key component of the
support structure for students. In-person office hours are inflexible both in location and
time and can be a logistical challenge when offering multiple time windows.
Creating virtual office hours via a scheduling assistant like youcanbook.me opens new
flexible ways of supporting your students that can better fit your and your student’s
schedule.
Read this tip sheet to learn more about strategies for creating virtual office hours for your
course.

Other Links from Workshop
Six Strategies for Effective Learning - Learningscientists.org
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Welcome to the workshop!
Dr. L. Andrew Bell
Technology Consultant, Pedagogy & Scholarship
University of Richmond
abell4@richmond.edu

Dr. KatieAnn Skogsberg
Associate Professor of Behavioral Neuroscience
Centre College
katieann.skogsberg@centre.edu

Dr. Kim McArthur
SLIDESMANIA.COM

Assistant Professor of Biology
Southwestern University
mcarthuk@southwestern.edu

Okay … what just happened?
The pandemic forced us to be ﬂexible in our teaching.

What did we learn?
Flexibility supports a more robust and inclusive course
design, but managing ﬂexibility can be a challenge!

SLIDESMANIA.COM

Workshop Goals:
1) Share our experiences incorporating ﬂexibility into
our courses.
2) Think ahead: how do we want to approach ﬂexibility
in our courses, going forward?

SLIDESMANIA.COM

What do we mean by ﬂexibility?
Flexibility in how we deliver course content, share
course materials, and communicate with students.
Flexibility in how we inspire, facilitate, and assess
student learning outcomes.
Flexibility in how students earn their ﬁnal course
grade.
SLIDESMANIA.COM

Sharing Our Experiences ...
Dr. L. Andrew Bell
Flexible Course Logistics

Dr. KatieAnn Skogsberg
Flexible Assignments and Assessments

Dr. Kim McArthur
SLIDESMANIA.COM

Flexible Course Grading

Flexible Course Logistics
Dr. L Andrew Bell
Technology Consultant, Adjunct Professor
University of Richmond
abell4@richmond.edu
SLIDESMANIA.COM

Three Speciﬁc Areas to Create Flexibility in
Your Course Logistics
1) Organized Course Content
2) Flexible Platforms for Group Learning Activities
3) Virtual Oﬃce Hours
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Organized Online
Course Content
Facilitates Flexible
Consumption
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PRE-COVID

Organized Online
Course Content
Facilitates Flexible
Consumption
1) Organize by modules
2) Organize modules around
learning objectives
3) Use weblinks when possible
SLIDESMANIA.COM

4) Be the only place for course
content

Collaborative
Documents Provide
Flexible Platform for
Group Learning
Activities

SLIDESMANIA.COM

PRE-COVID

Collaborative
Documents Provide
Flexible Platform
for Group Learning
Activities
1) Identify objective of learning activity
2) Utilize collaborative documents to
facilitate learning activity
SLIDESMANIA.COM

3) Link to collaborative documents before
class

Virtual Office Hours
Promote Flexible
Student Engagement
1) Communicate early and often
2) Use Personal Meeting room
3) Use a scheduling tool
4) Consider both individual and
group hours
SLIDESMANIA.COM

Authentic Assessments
Dr. KatieAnn Skogsberg
Associate Professor of Behavioral Neuroscience
Centre College
katieann.skogsberg@centre.edu
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Authentic Assessments
● Prior to Pandemic:
○ Traditional Exams
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Authentic Assessments
● Prior to Pandemic:
○ Traditional Exams
○ Malcolm Gladwell’s Revisionist History (Season 4)
■ Puzzle Rush & The Tortoise & the Hare
■ Daniel Kahneman’s Thinking Fast & Slow
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Authentic Assessments
● Prior to Pandemic:
○ Traditional Exams
○ Malcolm Gladwell’s Revisionist History (Season 4)
■ Puzzle Rush & The Tortoise & the Hare
■ Daniel Kahneman’s Thinking Fast & Slow
● Questions:
○ Do my exams favor “Hares” and penalize the “Tortoises?”
○ Are my assessments Authentic?

SLIDESMANIA.COM

Authentic Assessments
●

Pandemic!

○

Everying Online

○

No way to proctor exams or ensure integrity

Photo by engin akyurt on Unsplash
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Authentic Assessments
●

Pandemic!

○

Everying Online

○

No way to proctor exams or ensure integrity

● Courses

Photo by engin akyurt on Unsplash

○ Introduction to Psychology:
■ Prerequisite for PSY and BNS majors, Gen-Ed for non-majors
■ Eager First-Years to Ambivalent Seniors
○ Sensation & Perception (Neuroscience):
■ Elective for BNS majors, satisﬁes BNS requirement for PSY majors
■ Eager BNS majors and Ambivalent PSY majors
SLIDESMANIA.COM

Authentic Assessments
●

Solution: “Artifacts”

○

Started with Backwards design
■ What do I want them to be able to do?
● Demonstrate mastery of the topic in a way that is personally relevant or
applicable to real-world problems.
○ How do I get non-majors interested and invested?

■

Any format: ﬁlm, photo, podcast, computer program, model, poetry,
short-story.

■

For those who needed structure: Infographic, analysis paper, research
proposal.
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Examples
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Examples
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Examples

SLIDESMANIA.COM

Examples
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Examples
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Examples
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Authentic Assessments
● Keys to making it work:
○ Clear expectations & having a good rubric:
■ Terms deﬁned & applied correctly, APA format, grammar & typos.
■ Glossary

○ Speciﬁcations Grading & 2nd Chances
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Authentic Assessments
● Keys to making it work:
○ Clear expectations & having a good rubric:
■ Terms deﬁned & applied correctly, APA format, grammar & typos.
■ Glossary

○ Speciﬁcations Grading & 2nd Chances
● Student Feedback:
○ Challenging & time consuming
○ More enjoyable than traditional exams or papers
○ Felt as though they learned more from making artifacts than studying for

traditional exams.
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Flexible Course Grading
Dr. Kim McArthur
Assistant Professor of Biology
Southwestern University
mcarthuk@southwestern.edu
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Flexible Grading (Course-Wide)
● Flexibility in how the ﬁnal grade is earned, with multiple paths to
the same course grade → contract grading
● Emphasis on feedback and self-assessment over points and static
evaluations → “ungrading” or speciﬁcations grading
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Upper-Level Biology Elective (Fall 2019)
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My Experience: Contract Grading in Spring 2021
●

●

Goal #1: More fully align my approach to grading with course learning objectives
○

Time spent giving individual feedback vs. “one point or two?”

○

Accumulating points without achieving all learning objectives

Goal #2: More fully align my grading scheme with my values as an instructor
○

Follow the money! Follow the points!

○

Assess where students end up, not where students begin
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Upper-Level Biology Elective (Spring 2021)

Assessed via
Learning
Notebooks and
Final
Self-Assessments
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Assessed as Meets
Expectations or
Needs Revision

Q&A
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Breakout Rooms
In small groups, use Jamboard prompts to discuss
ﬂexible course design.
Leave your ideas, comments, questions, and concerns
on the Jamboards.
We’ll discuss some questions in the main group at the
end of the workshop, and we’ll also address questions
in an updated resource document post-workshop.
SLIDESMANIA.COM

If you’d like to share resources or
examples of ﬂexible course design,
please email your contributions to …
Andrew Bell
abell4@richmond.edu
By Friday, June 25
SLIDESMANIA.COM

