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College is hard.

Responsibilities are many.

Classes are rigorous, multiple.

Skill & will are often lacking.

6 years in…

All STEM majors From underrepresented groups
Hurtado, Eagen, Chen (2010); NSF (2014)

Perez, Cromley & Kaplan (2013) 

Incoming learners need support!
• orient to college learning environment

• build learning skills

• track multiple academic responsibilities

Learning Theory & Analytics to Improve 
Undergraduates’ STEM Education2

Gattis (2007)



Cognitive Science
Learning principles can be employed 
to improve learning.
• Spaced > Massed Practice

• Retrieval Practice > Restudy

• Self-Explanation > Reading

Self-Regulated Learning
training improves performance, 
often as much as d = .05

Hattie & Biggs (2006) 
Wirth & Leutner (2008)

Trainings are face to face & time-intensive;      
do not scale to a college environment
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Students lack knowledge about learning strategies, struggle to use the ones 
they know, and to manage their learning at college.





Introduction
Emily… and her dilemma
The realities of college, & the 
challenge

Instructional Approach (Aligned to Hattie & Donoghue, 2016)

1. Learn about a learning strategy… And why it works 

2. See how large an effect that strategy has had on college students’ performance

3. Search for resources that help you use the strategy

4. Make plans for using the learning strategy in your course
5



Self-testing Spacing Practice

Self-Explanation
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Consider Learning Objectives 

Level of Understanding Common verbs

1 Knowledge Define, label, list, match, recall, recognize, name, 
identify

2 Comprehension Explain, summarize, paraphrase, describe, compare, 
classify

3 Application Apply, identify, solve, utilize, carry out, use, compute

4 Analysis Analyze, categorize, examine, relate

5 Synthesis Discuss, compose, combine, create, modify, develop

6 Evaluation Appraise, choose, evaluate, judge, estimate, assess

Select Strategies, 

Monitor Learning, & Adapt
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Set goals and make
implementation intentions to help 
you stick to the plan.

Keep perspective through 
Mental Contrasting

Avoid Distractions!
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~ 29,000 students (24,000 undergraduates)
• Minority Serving Institution (MSI)
• Hispanic Serving Institution (HSI)
• Asian, Native American & Pacific Islander Serving Institution 

(ANAPISI)

• Majority first generation & Title 1 HS graduation
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All Learners Under-represented First Generation

Social Capital à Academic Skill gap? What to do?



Predicting achievement and providing support 
before STEM majors begin to fail





Completion took ~ 2 hours

• New, briefer interactive version 
can be deployed via Qualtrics; 
• shrinks reading content
• maintain interactivity

Considerable time spent reading

• Multimedia version splits across 
audio and visual channels of 
working memory to more fully 
engage



Empowering students to choose 
a relatable narrator;

Re-record with UNC undergrads; 
personalize the training



• Can be deployed in any course

• Let’s chat!
• Can connect to LMS data to see 

impacts on behavior
• Study students motivations 

related to learning, impact of 
training

•Many UNC students are ready to 
learn as freshmen, some are not;
• push back to summer orientation
• Provide during high school
• Middle school?


