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Welcome!
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General Zoom Etiquette

Participants
• See all participants 
• Rename yourself, add pronouns.
• Use the buttons such as raise hand, go slower or faster, yes or no, etc.

Chat
• Enter responses to brainstorm activities
• Ask questions, make comments
• If your comment is only for one person, please chat that person only!

Breakout Rooms
• We will be randomly assigned to breakout rooms for discussion
• Talk with the others in your room, share screens, etc.



Community Norms

We hope that this workshop fosters open, respectful productive dialogue and
maximum participation. To do so, we agree to:

• Participate to the fullest of our ability

• Share responsibility for including all voices in the conversation

• Speak from our own experience instead of generalizing, and differentiate 
between opinion and informed knowledge

• Listen actively

• Refer to others with their preferred pronouns

• Be willing to grapple with challenging ideas

What would you like to change or add?
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Break-Out Room: Introductions and Icebreaker

Workshop Participants

“Same and Different” Community Building Exercise
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Discover what you have in common with 
each other (besides obvious things like you 
are faculty at UMB)!

You’ll have 5-6 min.



Break-Out Room: Introductions and Icebreaker

Workshop Participants

“Same and Different” Community Building Exercise
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https://www.polleverywhere.com/free_text_polls/mRCxz
tMcYn7cf6szcxXDl?preview=true&controls=none

Did anything surprise you?

https://www.polleverywhere.com/free_text_polls/mRCxztMcYn7cf6szcxXDl?preview=true&controls=none


Creating an Inclusive Classroom

Workshop 1 Recap: Dimensions of Equitable Teaching

Know your students
• Examine identity and 

socialization
• Examine assumptions and 

stereotyped beliefs 
• Attend to student interactions
• Identify readiness and assets

Implicit Messages
• Establish classroom norms 

that emphasize respect, 
fairness, and equity 

• Create a sense of belonging
• Broaden your repertoire of 

teaching methods to reach all 
students

Explicit Messages
• Use a curriculum of inclusion
• Represent diverse 

perspectives
• Draw examples and 

illustrations  from diverse life 
experiences

• Create a sense of belonging

Know oneself
• Examine identity and 

socialization
• Examine assumptions and        

stereotyped beliefs 
• Examine impact on teaching 

and interactions with students Faculty Teaching 
Methods

StudentsCourse 
Content

Adapted from: Adams & Love (2009); Courtesy of Carolyn Sandoval, Engaged Teaching, UC San Diego STEM EDX 8
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Workshop 1 Recap: Engagement Activities

Timed Tasks
with Reporters

Extended Name
Tag (Avatar)

Multiple Hands
Multiple Voices

Minute
Paper

Think-Pair-SharePolling:
How do you feel?

Community
Norms

K. Tanner, “Structure Matters: Twenty-One Teaching Strategies to Promote Student Engagement and Cultivate Classroom Equity”



Outcomes for this Workshop

In this workshop, we will:

1. Examine different perspectives in 
learning theories

2. Explore how we can attend to 
sociocultural identities, power, and 
privilege in the classroom

3. Consider strategies to build 
community online
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Our Course Design
Challenge
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Remote Course Design: A Starting Checklist

 What are the essential learning outcomes or topics?

 How will students engage with content?

 What methods will you use for communicating with and promoting interactions 
between our students? 

 How will you assess student learning gains and provide regular feedback?

 What will be the role of learning (or teaching) assistants?
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Delivering and Managing Your Course Content

https://www.youtube.com/watch?v=TTjSS675QME

We can build a structured learning environment via a common space such as our
campus LMS, which provides a single access point to content.
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Communicating Your Expectations

We can set the tone for learning and engagement via our course syllabus.

Course syllabus template:  Alison Flynn, University of Ottawa



Learning Theories:
Science on How People Learn
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What about the reading resonated with us?
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What about the reading resonated with us?

17STEM EDX 2020 |

Cognition: I found the section on how students incorporate new knowledge into their 
existing views interesting (“Fish is Fish” example). I have certainly experienced students 
reverting back to their previous misconceptions even after the correct concepts were 
explained.

Identity: The discussion of how culture can influence how people approach learning was 
very interesting to me. Certainly, there are many cultures represented in my classes at 
UMB and they must see what I’m doing in class through a variety of lenses. My question 
is: how can I find out about these to make my teaching work better for more people 
when these cultural assumptions and norms are ‘like the water a fish swims in’ and 
students may not even be aware of them?

Power: I am particularly interested in the power dynamic mentioned in the third reading. I 
see so many power dynamics for students who are not white, males like their professor. 
And the professor gives grades, determines criteria for excellence. The power dynamic 
will always exist. How do we ensure that it does not compromise learning?



Data: Conceptual frameworks for biology problems

Smith et al (2013) CBE Life Sciences Education 12: 628-644 19STEM EDX 2020 |



Data: Conceptual frameworks for biology problems

Smith et al (2013) CBE Life Sciences Education 12: 628-644 20STEM EDX 2020 |

White = Surface feature pairing

Black = Deep feature paring

Grey = Unexpected pairing



How are novices and experts different?

21

Novices Experts

Framework Emphasize facts Emphasize concepts

Ideas are isolated Ideas are integrated and 
easily transferrable
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How are novices and experts different?

22

Novices Experts

Framework Emphasize facts Emphasize concepts

Ideas are isolated Ideas are integrated and 
easily transferrable

Beliefs Only one way to 
solve a problem

Many possible solutions and 
approaches to a problem

People are born 
good at things

People become good at things 
through effort

STEM EDX 2020 |
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Summary
1. Students have an existing understanding 

about how the world works
2. Learning requires the development of 

conceptual frameworks to understand ideas

Implications
• Acknowledge how students’ pre-existing 

knowledge can contribute to learning
• Support students to develop strong 

conceptual frameworks and expert knowledge
• Identify pre-existing knowledge and novice 

conceptual frameworks in your discipline or 
course material



5E learning cycle

Bybee (2014) Science and Children 51: 10-13 | http://bscs.org/bscs-5e-instructional-model 24

Operationalizes learning principles into a structure or model to think about 
how to design instructional activities

STEM EDX 2020 |

Which of the following activity was part 
of the explore step?

a. Biology problem sorting
b. Key take-away summary
c. Pre-workshop assignment
d. Superheroes sorting
e. Word cloud



5E learning cycle

Bybee (2014) Science and Children 51: 10-13 | http://bscs.org/bscs-5e-instructional-model 25

Operationalizes learning principles into a structure or model to think about 
how to design instructional activities

Engage Assignment and word cloud

Explore Superheroes sorting

Explain Debriefs with learning 
principles and implications

Elaborate Learning principles followed by 
5E learning cycle

Evaluate Interactive discussions and 
formative feedback throughout

STEM EDX 2020 |



Data: 5E learning cycle improves student learning

Science Educator (2007) 16: 44-50 | * p < 0.05 26

*
*

STEM EDX 2020 |



Remote laboratory course design with 5E learning cycle

27

• Introductory course-based undergraduate research experience on soil microbiomes
• Four modules of 2-3 weeks each on different topics

Engage Short video

Explore #1 Reading with pre-class assignment

Explain #1 Interactive lecture on material

Elaborate #1 Simple data analysis in laboratory

STEM EDX 2020 |



Remote laboratory course design with 5E learning cycle

28

• Introductory course-based undergraduate research experience on soil microbiomes
• Four modules of 2-3 weeks each on different topics

Engage Short video

Explore #1 Reading with pre-class assignment

Explain #1 Interactive lecture on material

Elaborate #1 Simple data analysis in laboratory

Explore #2 Primary literature discussion board

Explain #2 Interactive lecture on literature

Elaborate #2 More data analysis in laboratory

Evaluation Scientific argument and quiz

STEM EDX 2020 |



7E learning cycle and many others

Eisenkraft (2003) The Science Teacher 70: 56-59 29STEM EDX 2020 |

Differences
• Emphasizes eliciting prior knowledge
• Extends to transfer knowledge to new scenario

Similarities
• Explanation comes after exploration
• Very much like the process of research

Over 100 learning cycles and course design models!
http://bigbook.or.kr/bbs/data/file/bo02/1535291005_
MQ8Nsgjn_Educational_28instructional29_design_
models_Daniel_K._Schneider.pdf

Common feature: Creating situations for research-
like deep learning

http://bigbook.or.kr/bbs/data/file/bo02/1535291005_MQ8Nsgjn_Educational_28instructional29_design_models_Daniel_K._Schneider.pdf


Are research and learning different? The same?

Light and Calkins (2015) Higher Education 69: 345-349 30STEM EDX 2020 |

Disconnected Accidental Connected

Learning Fundamentally 
different from 
research

Can be similar to 
research in some 
circumstances

The same as research 
in terms of activity

Teaching No or minimal 
research used in 
teaching

Research problems are 
introduced to 
illustrate a point

Research process 
intentionally 
integrated

Research Teaching does not 
inform research

Teaching can provide 
new ideas 
unintentionally 

Teaching designed 
deliberately to raise 
new ideas
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1. Learning cycles operationalize some of the 
cognitive learning principles into models for 
course design

2. The vast number of learning cycles 
represents an example of how different 
experts contextualize the same knowledge



During break, please consider how student identity and power 
and privilege can intersect with learning in the classroom

STEM EDX 32



Brainstorm: Identity and power in the classroom

33STEM EDX 2020 |

Navigate to your breakout room

Tools for Jamboard: Pen, eraser, select, sticky 
note, add image, shapes, text, laser pointer

Question prompt for breakout room discussion
(5-8 minutes)



Gallery walk: Identity and power in the classroom

34STEM EDX 2020 |

Navigate to different rooms

Tools for Jamboard: Pen, eraser, select, sticky 
note, add image, shapes, text, laser pointer

• We have 8-10 minutes to go to a few different 
boards and look at what others have done

• Please leave comments and suggestions!



Scientist spotlights

https://scientistspotlights.org/ 35STEM EDX 2020 |



Data: Scientist spotlights

Schinske et al (2016) CBE Life Sciences Education 15: ar47 37STEM EDX 2020 |



Utility value intervention

Harackiewicz et al (2015) Journal of Personality and Social Psychology 38STEM EDX 2020 |

Select a concept or issue that was covered in lecture and formulate a 
question. Select the relevant information from class notes and the textbook, 
and write a 1–2 page essay.

Utility value assignment: Write an essay addressing this question and discuss 
the relevance of the concept or issue to your own life. Be sure to include 
some concrete information that was covered in this unit, explaining why this 
specific information is relevant to your life or useful for you. Be sure to 
explain how the information applies to you personally and give examples. 

Control assignment: Select the relevant information from class notes and the 
textbook, and write a one to two page response to your question. You should 
attempt to organize the material in a meaningful way, rather than simply 
listing the main facts or research findings. Remember to summarize the 
material in your own words.



Data: Utility value intervention

Harackiewicz et al (2015) Journal of Personality and Social Psychology 39STEM EDX 2020 |



Power in the classroom and scientific research

40STEM EDX 2020 |

Scientist spotlight example
• Who can produce knowledge: 

Highlight different possible selves 
for scientist identities

• How it relates to individual 
students: Connects with meaning 
for families and communities

Remote laboratory course example
• Who can contribute to science: 

Course-based undergraduate 
research experience

• Who can decide on grades: Scale 
different components based on 
individual performance



Power and social justice in the curriculum

https://www.coursehero.com/faculty-club/classroom-tips/benjamin-wiggins/ 41STEM EDX 2020 |

Engineering example
“I really thought about like, who cares 
if this class is about mechanics and 
materials? This is still about humans. 
And so, that’s why I did that 
assignment on diverse products. 
Because we’ve always used the 
standard male crash test dummy, 
women are more likely to be injured 
and die in car accidents because the 
cars have been designed to protect a 
standard male crash test dummy.”

Biology example



Key takeaway: Equity and social justice in higher education

https://medium.com/busara-center-blog/is-your-data-inclusive-ddd59933f108 42STEM EDX 2020 |



Interactions and Student Engagement

Faculty Teaching 
Methods

StudentsCourse 
Content

Adapted from: Adams & Love (2009); Courtesy of Carolyn Sandoval, Engaged Teaching, UC San Diego

Active learning
environments
must be student-
centered.



Building Community 
Online

STEM EDX 44

(student-student, student-instructor)
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What may be required of a ‘remote’ student?

manage regular 
academic demands

deal effectively
with technology

self-organize and
self-regulate

overcome potential
social isolation

face new barriers and challenges related to the pandemic*
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We can help our students self-organize and self-regulate

Developed by Alison Flynn, University of Ottawa

* Explanations and 
sample answers can 
be provided
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We can promote social experiences online

Students must form social relationships, as this develops trust 
(i.e. that others will react respectfully and kindly to what one 
says and does)

Students must discover the benefits of virtual interactions

Requires pedagogical design and intervention!

Students must have access to requisite technology / tools
Insufficient if the following are not met …

Sturmer et al, (2018) Computers and Education.
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Example:  Virtual “Fast Friendship” Procedure 

1. Given the choice of anyone in the world, whom would you want as a dinner guest? 

Student dyads answer questions (3 sets of 12 questions) over the term. Example:

8. Name 3 things you and your partner appear to have in common. 

4. What would constitute a perfect day for you?

17. What is your most treasured memory? 

23. How close and warm is your family? Do you feel your childhood was happier than most other peoples?

32. What, if anything, is too serious to be joked about?
34. Your house, containing everything you own, catches fire. After saving your loved one and pets, you 
have time to safely make a dash to save any one item. What would it be? Why?

Sturmer et al, (2018) Computers and Education.

Social connections between distance students foster social psychological processes 
that contribute to positive social and educational outcomes. 
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Breakout Room

Consider the course(s) you are re-designing for remote delivery.

List the ways you might promote (and even require) meaningful student 
interactions.  (These can include communications and collaborations).

List the ways you will create your own social presence and interact with 
your students.

Will these take place synchronously or asynchronously?  What tools might you 
use?  What challenges did you anticipate given class level, size, etc?

Take 10 min. to discuss with your colleagues.



To create effective student
engagement in online / remote
courses, we must “incorporate
meaningful and multiple ways of
interacting with students and
encouraging/requiring students to
interact with each other.” – (Dixson, 2010)

STEM EDX 2020
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A Peak Ahead:  Workshop #3
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Summary Reflection

On our shared Google doc, please write:

1. A one-sentence summary of today’s workshop.

2. One idea you might use.

3. One word that describes how you feel.
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