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Please ask questions...

Please feel free to ask questions on slido at any time:

https://app.sli.do/event/6uQTu8a9SPhnwzBgBudyBw
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Objectives

1. Compassion and the Human Dimension of Fink’s
Taxonomy

2. Training for Compassionate Language

3. Mentoring for Community-Building

4. Supporting Students in Community-Building



Human Domain of Fink's Taxonomy
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Adapted from Figure 2.1 from Chapter 2, A Taxonomy of Significant Learning, pg. 30
Fink, L. D. (2013). Creating significant learning experiences: An Integrated Approach to Designing College Courses. Jossey-Bass.



Human Domain of Fink's Taxonomy

From Exhibit 2.2 (Fink 2013, pg. 37), the Human Dimension encompasses:
1.“Leadership: Learning how to be an effective leader”

2. “Teamwork: Knowing how to contribute to the work of a team”

3. “Citizenship: Being a responsible citizen in one’s local community, nation-state,
and other political entity

4.“Serving others (local, national, world): Contributing to the well-being of others
at multiple levels of society”

Fink, L. D. (2013). Creating significant learning experiences.: An Integrated Approach to Designing College Courses. Jossey-Bass.



Working Definition of Compassion

Compassion is a concerned awareness of the
suffering of others and a sincere desire to alleviate
that suffering.

Goetz JL, Keltner D, Simon-Thomas E. Compassion: an evolutionary analysis and empirical review. Psychol Bull.

2010 May;136(3):351-74. doi: 10.1037/a0018807. PMID: 20438142; PMCID: PMC2864937



Theory Courses as Places to Cultivate Compassion

. Challenging students’ beliefs in their limitations in their mathematical
abilities

. Reveals areas where improvements may be needed in prior knowledge
such as proof-writing skills

. Often perceived by students as “gate-keeping” classes



Context of Interventions

Training interventions developed in varied institutions and course
environments

1. Discrete mathematics course (COS340) at Princeton:
Course size ~150 large lecture and smaller ~30 student faculty-led precepts
Inaugural "theory lab” with undergraduate course assistants.

2. Discrete mathematics course (CSCI 170) at USC;
Course size ~240 divided into ~60 student sections
Inaugural Collaborative Clinics.




Context of Interventions

Training interventions developed over nearly a decade in varied institutions
and course environments

3. Algorithms (CS 180) at UCLA:
Course size ~240 student large lecture and discussions of ~80 students TA-
led discussions.

Inaugural Undergraduate L earning Assistants and Student Learning Pods

The Learning Assistant Program is led by Dr. Shanna Shaked, Senior
Associate Director, UCLA Center for Education Innovation & Learning in the
Sciences (CEILS).

https://ceils.ucla.edu/learning-communities-trainings/learning-assistant-
program/
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Compassionate Use of Language

1. Use of inclusive, respectful language is non-negotiable.

2. Elimination of alienating language: Discouraging the use of “obviously”,

“clearly”, “trivially”.

3. Challenging limiting self-talk: Reframing problem-solving discussion for

for growth mindset.*

4. Critical, Constructive, and Specific Technical Feedback: Honoring
contributions while refining technical validity

*Muenks K, Canning EA, LaCosse J, Green DJ, Zirkel S, Garcia JA, Murphy MC. Does my professor think my
ability can change? Students' perceptions of their STEM professors' mindset beliefs predict their psychological
vulnerability, engagement, and performance in class. J Exp Psychol Gen. 2020 Nov;149(11):2119-2144. doi:
10.1037/xge0000763. Epub 2020 May 7. PMID: 32378957.
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Sample Minimum Spanning Trees (MSTs) Problem

Let G = (V,E) be an undirected connected graph with edge weights that may not be distinct.
Let TK be the MST from a valid execution of Kruskal’s algorithm on G.
Let TP be the MST produced by a valid execution of Prim’s algorithm on G.

Assume that nodes are numbered. Each algorithm applies the same tie-breaking rule:
For any edges (x, y) and (u, v), if cost((x, y)) = cost((u, v)) and

(x<u)or(x=uandy <v), both algorithms select edge (x, y).

Prove the following statement using proof by contradiction:
For any valid execution of Kruskal’s and Prim’s algorithms on G, (TK, TP ), the resultant MSTs
are the same: TK = TP

This Photo by Unknown Author is licensed under CC BY-SA
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https://en.wikipedia.org/wiki/Minimum_spanning_tree
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/

Technical Feedback for MSTs Problem

1. Prerequisite proof knowledge: Valid set up of contradiction proof
2. Demonstrating knowledge of Prim’s algorithm and application of

the cut property
3. Demonstrating knowledge of Kruskal’s algorithm and application

of the cycle property
4. Application of the tie-breaking rule to create a total ordering over

the edge weights of the graph
5. Using differing edges in the trees from both algorithms to derive

contradiction
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Preparing Course Staff as Collaboration Leaders

Concern: Course staff, especially undergraduates, may have inadequate
pedagogical training or content mastery to facilitate meaningfu/
collaboration with students.

Remedies:

1. Role play: Weekly training sessions to play presenter and students to

review course material

2. Providing scaffolding questions: For each weekly problem, provide

reference set of appropriate guiding questions to facilitate students’
discovery
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Sample Scaffolding Questions for MSTs Problem

1.

Proof by contradiction knowledge:

How do we negate this statement with the given quantifiers?
What are inferences that we can make from the negation of this statement?
Can we draw an example graph?

Prim’s algorithm:
Can you trace the algorithm?
How are you applying the cut property?

. Kruskal’s algorithm:

Can you trace the algorithm?
How are you applying the cycle property?

. Showing a contradiction

Why is the tie-breaking rule important?
If the algorithms produce different trees, what rules are being broken?
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Having Students Create Their Own Learning Pods

Concerns. Students may not see the benefit of collaboration or may be
competitive. Students may have feelings of isolation.

Remedies:

1. Affective: “If you are always competing to be the smartest person in the
room, then you are missing your opportunity to help and serve others.”

2. Reward participation in pods in grade with protections:

10% of grade for participating in pod
10% for individual work
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Having Students Create Their Own Learning Pods

3. Have students create learning pod communities with contracts:

Successful learning pod contracts address

1. Appropriate communication guidelines

2. Appropriate conduct expectation

3. Weekly schedule for members’ responsibilities

Students receive credit for drafting their contracts and contracts are used in
mediation if problems arise.

University of Waterloo Guidelines for Group Contracts:
https://uwaterloo.ca/centre-for-teaching-excellence/catalogs/tip-
sheets/making-group-contracts
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Thank you!
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