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Agenda

•Introduction to the Equitable Calculus for Life Sciences
•Deep dive on utility-value interventions
•Gamification techniques
•Discussions and Questions



Project Overview
Faculty professional 

development to 
foster culture 

change

Culturally 
responsive, 
pedagogy

MentorshipStudent motivation

Calculus for Life 
Sciences Sequence 

at LACCD
• Active learning
• Flipped classroom
• Contextualization
• Mitigating pre-requisites by using 

technology/AI

• Math 247/248 
• 5 units
• Articulated to UC and CSU
• Videos, tutorials, active learning worksheets
• Available on Canvas Commons

• Contextualization 
• Utility value interventions
• Gamification

• 9 Faculty coached to teach the course
• 8 Faculty evaluated new curriculum
• 3 CRP/Antiracist workshops 
• 2 Utility value intervention workshops 
• 12 Student assistants trained

• Peer mentorship
• Campus Visits 
• Summer and Winder Institutes



Student 
Motivation

Is it useful?

Is it worth 
doing? 

Is it me? 

Is it 
interesting? 

Is it fun?

What factors go into a student's decision to engage?

What can instructors do to foster the engagement?



Motivation

• The driving force, the energy behind 
goal-directed action

• What gives you energy?
• What barriers get in the way?

• NOT personality



Utility-Value Intervention

•Evidence-based activities to help students see 

personal relevance and usefulness of course topics.

•If it is worth it, it is more interesting, it gives sense of 

purpose

•If you can apply it, you can understand it.

Contextualized Personalized



Implementation of Interventions
Students are given three activities (<15 mins) as course assignments.
• Students are presented 5 quotes based on responses from former 

students, about the usefulness of calculus.

Assignment 1

• Rate the quotes and 
choose their favorite.

Assignment 2

• Connect calculus to their 
own lives.

Assignment 3

• Make additional 
connections and reflect 
on how their opinions 
about calculus 
have changed

• Responses graded on thoughtful completion.

• Control group rates calculus problems and reflects on what makes a good homework problem



Assignment Responses
I don't think anyone from the beginning willingly takes 
calculus with the intent of enjoying it, save for the very 
few exceptional students who love math. After actually 
experiencing calculus, safe to say my perspective has 
changed dramatically: in every chapter we're given real-
world examples, whether it be populations to red blood 
cell counts to finding the areas of complex shapes. 
Calculus may be a difficulty spike, but along with it 
comes multiple opportunities to realize why math 
actually matters in this world.



Results: Utility-Value Intervention

• Student motivation and course grades for Spring 22 – Spring 23 semesters.

• Values are raw means; error bars are +/- 1 standard error. Confidence and Career 
Preparation were measured on a 1-7 scale. Course grades were on a 4.0 scale. (110 students)



Student Motivation

• is it useful?
• is it worth doing? 
• is it me? 
• is it interesting? 
• is it fun?



You Can't be Serious!

Playing Games in the Classroom?!

In College?!

(Yup... We do...)

The Photo by PhotoAuthor is licensed under CCYYSA.



Games and Learning
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The gamification of learning is an educational approach that seeks to motivate 
students by using game design and game elements in learning environments.

Ga
m

in
g Exploring a new world

Quests
Points and badges
Social interaction: 
collaboration and competition
Learn from failures
Time limit and stress

Le
ar

ni
ng

Exploring a new subject
Learning objectives
Grades and awards
Social interaction: 
Groupwork
Learn from failures
Deadlines and pressure



Common Gaming Strategies

Random 
Rewards

• Creates 
Enthusiasm

• Builds 
Persistence

Point System

• Builds 
motivation

• Increases 
engagement

Challenges 
and Levels

• Promotes 
critical 
thinking

• Builds 
patience and 
problem 
solving

Leaderboard 
and Badges

• Develops a 
competitive 
environment

• Feeling of 
recognition

Quests

• Encourages 
collaboration

• Teaches 
Information 
gathering

Role playing

• Engagement
• Creativity



Randomized Reward

Point value for completing daily quizzes are randomly determined. Includes chance for 
points for wrong answers.

Pros
• Encourages students to prepare 
• Increases attendance

Cons
• Instructor needs to keep track

https://wheelofnames.com/



Points and 
Perks System

Develop a system for earning and 
using/spending points for course related 
perks of their choosing.

  Time Warp – 20 pts
Go back in time 2 days and complete an 
assignment

        
 Cloak of invisibility – 50 pts
This item will allow you look through your 
notes for 1 minute during a test without the 
teacher seeing you

         
Book of Remedies – 75 pts
This item will allow you to bring in a page of 
notes to your next test 

Pros
• Higher motivation to complete 

tasks
• Personalization of assessment

Cons
• Keeping track
• Balancing appropriate perks



Points and Perks System - bonus

Additional gaming strategies:

• Extra points for early completion of task

• Decoy point distribution

• Parlays (Extra points for completing multiple tasks)

17



Leader Boards / Badges

18

Badgr.com  Or  Canvas Badges

Pros
• Creates sense of achievement
• Sets goals
• Pre-built into Canvas LMS

Introduce opportunities to compete and be 
recognized

Cons
• Demotivation for Lower-Ranked Students



Game as Part of the Course Assessment
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Pros
• Determination of the winner is completely peer based
• Students collaborate by forming teams
• Greatly facilitates creative work and critical thinking
• Only need to do better than the opposing team
• Done outside of direct instruction time

Introduce activity where student teams compete 
to earn credit  in the course

Cons
• Additional work for instructor to moderate the game
• First year students have difficulties function as teams

Math Hunger Games

AC



ROLE PLAYING

• Calculus Island – The Resue

• Return to Calculus Island – The Serum

Games are created using Canva images and 
H5P platform in Libretexts Studio.

https://studio.libretexts.org/h5p/16797
https://studio.libretexts.org/h5p/14887


Calculus Island – The Resue

. . .

Complete  games:



A.I. Gamification 
Helper

How do I get started

• https://www.playlab.ai/project/clygeop8w09cnxtkp2x3c08x0

https://www.playlab.ai/project/clygeop8w09cnxtkp2x3c08x0
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Improvement in Retention and Matriculation Rates

• Reduction in 
withdrawals

• Improved 
Matriculation

Course Features

• Contextualization
• Active Learning
• UV Interventions
• Gamification (some 

instructors)

More work needs to be done to 
close equity achievement gap.  
Build better sense of belonging for 
struggling students



A.I. Gamification Helper
• https://www.playlab.ai/project/clygeop8w09cnxtkp2

x3c08x0

Interested to 
design  contextualized role 
play game but do not know 
where to start? 

https://www.playlab.ai/project/clygeop8w09cnxtkp2x3c08x0
https://www.playlab.ai/project/clygeop8w09cnxtkp2x3c08x0
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