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Welcome and 
Introduction

Mellissa Withers, University of Southern California



Goals for today:

1. Provide pedagogical, technology, and peer support to faculty across 
the APRU network teaching remotely.

2. Create opportunities for APRU affiliated faculty to connect and 
share resources and experiences



Format

30 MINUTES EXPERT 
PANEL

30 MINUTES SMALL 
GROUP DISCUSSION

30 LARGE GROUP 
DISCUSSION



Feedback and Polls

Chat #AhaVideo and Audio

Zoom Interactions Today

Breakout Rooms

Writing



Elly Vandegrift,
University of Oregon



Chat: How do you know 
when you’ve learned 

something?



Chat: How do you know 
when your students have 

learned something?



Active Learning Meta-analysis 225 papers 
(1942-2009)

Chat: What do you 
see in the data?

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active 
learning increases student performance in science, engineering, and mathematics. PNAS, 201319030.

Figure 1B



Active Leraning Meta-analysis 225 papers 
(1942-2009)

Fail rate
Active learning 21.8%
Lecture 33.8%
55% increase with lecturing!

Grades
Half of letter grade increase

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active 
learning increases student performance in science, engineering, and mathematics. PNAS, 201319030.

Figure 1B



Average 
achievement gaps 
are smaller in active-
learning classes than 
traditional-lecturing 
classes.

Theobald, E. J., Hill, M. J., Tran, E., Agrawal, 
S., Arroyo, E. N., Behling, S., ... & Freeman, S. 
(2020). Active learning narrows achievement 
gaps for underrepresented students in 
undergraduate science, technology, 
engineering, and math. Proceedings of the 
National Academy of Sciences, 117(12), 6476-
6483.



Active Learning supports….

1. Confronting alternate conceptions or misconceptions
2. Constructing new knowledge
3. Monitoring progress during learning
4. Learning for all students



Consider a tiny acorn, and a 
giant oak tree.

A log from that 
tree weighs 10,000x 
as much as the acorn.

Where does MOST of 
the mass come from?

1. Sunlight

2. Water

3. Dirt

4. Minerals in the soil

5. The air

Q1 Poll



Making Thinking Visible

• How do you know what you know?
• What evidence from your experience supports your choice?

• Ashes in campfire
• Increasing atmospheric CO2 with decreasing forests
• No hole in the ground as tree grows

• If you don’t think about your process very often then it is hard to 
make your thinking visible to students.



6 CO2 +    12 H2O      C6H12O6 + 6 O2 + 6 H2O 
carbon water         sugar      oxygen   water
dioxide

Photosynthesis

The correct answer is 5. “The air.”
Carbon dioxide from the air!



Polling Method

Alone

Peer

Instructor 
explains

Q2Q1

Q1

Smith, M. K., Wood, W. B., Krauter, K., & Knight, J. K. (2011). Combining peer discussion with 
instructor explanation increases student learning from in-class concept questions. CBE-Life 
Sciences Education, 10(1), 55-63.

Smith, M. K., Wood, W. B., Adams, W. K., Wieman, C., Knight, J. K., Guild, N., & Su, T. T. 
(2009). Why peer discussion improves student performance on in-class concept 
questions. Science, 323(5910), 122-124.



Q2 Poll

During weight loss, where does the mass of body fat go?

A)  It’s mostly breathed out.
B) It’s mostly excreted as solid waste.
C) It’s mostly excreted as liquid waste.
D) It’s mostly converted to heat energy.

17



Maria	Vassileva,	
Nagoya	University



Breakout Room Questions (30 minutes)

Introduce yourselves (Name + Institution)
Select a Discussion Leader, Time Keeper
Questions. 

1. How do you already use active learning?
2. What is one topic that you lecture about that students struggle with 

that could be designed into active learning?
3. What are the benefits and challenges with online active learning?



Chat: What one 
idea from today 
would you like to 
try out in your 
courses?
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Maria	Vassileva,	
Nagoya	University

Tools to enhance conceptual and analytical learning



How do you know when you’ve 
learned something of value?

How do you know 
what you need to learn?



Course’s learning objective

We often define learning objectives around mastery of FACTUAL information.

What is our LONG TERM GOAL for our students?

How do we teach it?
How do we test it?



Photo by Sebastian Unrau on Unsplash

To students new academic material often looks like a thick forest of facts

https://unsplash.com/@sebastian_unrau?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/woods?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Photo by Lukasz Szmigiel on Unsplash

Lecturers task is often seen as creating a path in the woods 
and walking students through it

https://unsplash.com/@szmigieldesign?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/woods?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Photo by Jaume Galofré on Unsplash

and see the facts in their interconnection and hierarchy

However our real goal for our students is for them to grasp the bigger picture,

https://unsplash.com/@jaume_galofre?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/nature-aerial-view?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Independent analytical thinking
Independent conceptual learning

Basic factual knowledge

Detailed factual knowledge

OUR EXPECTATIONS STUDENTS REALITY

Basic factual knowledge

Detailed factual 
knowledge

What is our goal for the students, REALLY?



https://lh3.googleusercontent.com/proxy/olVQSRoAeAFKd6NpQvkdx3EieUIk7Z-91TEoyFTDIIXo_-m3MdnDDlY9nsSZgLwdUTllxd9OL2z8DpuVX7Uq97wnYeMilTdxT6sixIlkEmKApertjE4G

Horisontal VS Vertical learning

https://www.brandknewmag.com/wp-content/uploads/2015/12/blocks.jpg

One can learn new facts by spreading them horizontally as independent entities,

or by creating vertical 
hierarchy connections



https://lh3.googleusercontent.com/proxy/olVQSRoAeAFKd6NpQvkdx3EieUIk7Z-91TEoyFTDIIXo_-m3MdnDDlY9nsSZgLwdUTllxd9OL2z8DpuVX7Uq97wnYeMilTdxT6sixIlkEmKApertjE4G

Horisontal VS Vertical learning

https://www.brandknewmag.com/wp-content/uploads/2015/12/blocks.jpg

How do we take students from “pile” to “stacks”?

We can build stacks for them,
or we can show them how to build themselves.



How to TEACH conceptual learning?

• Focus on concepts in lectures
• Separate facts on “important” and “details”
• Center in-class discussions around “how” and “why” questions
• Provide tasks on summary or application of concepts  



How to TEACH independent analysis?

• Give (low-stake) chances to summarize content BEFORE class:
- Scaffolded summaries 
- Free summaries

- Mindmaps





Mindmap summaries for an introductory human physiology course

Too many 
details!



Scaffolded summaries



Scaffolded summaries for a human physiology course



How to TEACH independent analysis?

• Give (low-stake) chances to apply content AFTER class :
- summary of a scientific paper
- case studies





Case studies for a human physiology course



How to TEACH independent analysis?
Key elements of effective analytical assignment:

• Limit space! 1 page/ 5 slides

• Focus evaluation on 
• Identification of key concepts
• Short schematic descriptions 
• Logical hierarchy of information
• Student –own visuals

Consider assigning individual work or team work



How to TEST conceptual learning?

• Short-answer questions rather than multiple choice questions (if possible)
• ”How” and “why” questions 

• Application questions

• Grade not only the provided information, but also logic of organization



PROS and CONS of conceptual learning approach

• PROS: getting closer to our real goal of fostering independent thinkers

• CONS: time and effort consuming, 
both for students and faculty



Thank you



Breakout Room Questions (30 minutes)

Introduce yourselves (Name + Institution)
Select a Discussion Leader, Time Keeper
Questions: 

1. How do you already use active learning?
2. What is one topic that you lecture about that students struggle with that 

could be designed into active learning?
3. What are the benefits and challenges with online active learning?
4. How important is conceptual learning for your major/topic, and what 

strategies do you use to encourage students to learn conceptually?



Chat: What one 
idea from today 
would you like to 
try out in your 
courses?
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