
Enhancing Student Belonging with Online Interventions: 

Iterative improvements

ALEXANDRU MARIES

U N I V E RS I T Y  O F  C I N C I N N AT I

KATHLEEN KOENIG,  PATRICK BOYLE,  LAUREN BELL ,  JESSICA BURNS

U N I V E RS I T Y  O F  C I N C I N N AT I

ROBERT TEESE

R O C H E S T E R  I N S T I T U T E  O F  T EC H N O LO GY

NSF IUSE DUE 2416548



Social belonging

• Feelings of inclusion in a community

• Relates to students’ perception of the inclusion of the learning 

environment

• Relates to students’ motivation and self-efficacy

• Belonging uncertainty more likely during transition (e.g., to 

college)



Self efficacy

• Belief in one’s capability to succeed

• Relates to persistence and engagement

• Can affect effectiveness with which students engage with 

learning

• Positive feedback loop



Belonging and self-efficacy intervention (prev. lit.)

• 30-minute activity done in the second recitation 

• Writing prompt for students to reflect on concerns they have about 

physics/college

• Testimonials from other students

• Normalizing struggle: everybody goes through it

• Adapted for in-class

• Goal: interactive online activities (scale)

Binning et al., Changing Social Contexts to Foster Equity in College Science Courses: An Ecological-Belonging 

Intervention, Psychol. Sci. 31(9), 1059-1070 (2020).



Rationale for Interactive Online Interventions (IOIs)

Calculus-based Intro Physics 
• primarily in-coming engineering majors

• 16 sections of 135 each/yr (~2000 students)

• Lab and recitation taught by graduate TAs

Wide variation in students’ academic 
preparation, motivation, mindset, etc.

Wide variation in approaches to teaching,
willingness to teach beyond content, etc.

Supplement with resources to 

personalize instruction and 

attempt to level the playing field.



Lessons from previous data

• Even short (e.g., 45 s) videos students can skip ahead

• Writing prompt: ~90% submit answer suggesting engagement with the 

activity

• MC questions with feedback can also be engaging (IVET tutorials)

Takeaways

• Break up “long” (e.g., 2.5 min) videos into multiple parts and include a 

question if possible to encourage engagement

• Record videos in office (similar in style to some popular youtubers)

• Use real students as much as practical



Wk1: What worries you IOI

Replicate in person intervention but online

Students reflect on their worries

Discuss with each other

Read quotes from graduating seniors

Normalize struggle: success is a path with a beginning, middle, and end, and 

along the way there can be ups and downs. Take advantage of support 

available, engage with the course, do your best.



Wk1: What worries you IOI



Wk1: What worries you IOI

Changes from last year:
• Provide rationale for activity
• Include pictures of other instructors who typically teach 

intro courses to help students feel like the entire 
department is invested in their success



Wk1: What worries you IOI (last year)
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Wk1: What worries you IOI

Change from last year:
• Video filmed in office with items showcasing personality

• Attempted to learn from popular youtube science 
communicators (e.g., Hank Green)
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Wk1: What worries you IOI

Almost all students (~95%) engaged 
meaningfully with the prompt based 

on their responses
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Wk1: What worries you IOI (last year)

• Long video (3:36) in which typical concerns were summarized
• No task for students under the video
• Broke up video and discussed the various concerns separately
• Included questions to increase engagement
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Wk1: What worries you IOI

• Shown quote from a student
• Asked a question about it to increase engagement
• Feedback to correct answer normalizing the 

concern
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Wk1: What worries you IOI

Asked a question about cartoon to increase engagement



Wk1: What worries you IOI

Feedback once again normalizing struggle



Wk1: What worries you IOI



Wk1: What worries you IOI (last year)

Voiceover: Static picture; quote was read by a student



Wk1: What worries you IOI

• Testimonials from actual students delivering the same message 
authentically

• IOI designed such that it encourages watching both testimonials
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Wk1: What worries you IOI

• A new testimonial: My own experience in grad school (27% on first 
exam)

• Normalize struggle. Path to success isn’t linear.



Wk1: What worries you IOI

Summary video reiterating that struggles are normal and that there are 
specific actions we can take to overcome them.
Highlights support and resources provided by the department and 
university
• Same content as last year, except filmed in office



Wk1: What worries you IOI

Same as last year, except filmed in office



Wk2: Saying is believing IOI (entirely new)

• Reinforce message 

from week 1

• Watch student 

testimonials

• Reflect on own 

challenges

• Write letter to future 

student



Wk2: Saying is believing IOI

Intro video setting up the activity. Mentions that students 
will write a letter to a future student (submitted on canvas).



Wk2: Saying is believing IOI
Each student below has 
a story to share about 
the challenges they 
experienced as they 
transitioned to college 
and how they were able 
to overcome their 
struggles. Choose the 
student whose story 
you would like to hear 
first. You will have the 
option to listen to the 
others later. 



Wk2: Saying is believing IOI

Testimonials

• Based on literature on psychological interventions

• Wording often taken verbatim, occasionally adapted to physics 

and/or our institution

• Delivered by real students



Wk2: Saying is believing IOI

Which challenges you heard in the testimonials are similar to what you have 
experienced?



Wk2: Saying is believing IOI

Write tips to a future student.
(Note that each of the testimonials discussed both challenges and what the 
students did to overcome them.)



Wk2: Saying is believing IOI

Summary video providing tips for college success. Some of these have been 
discussed in the testimonials, others have not.



Wk6: Exam wrapper (prev. lit.)

• Self-assessment after exam 1

• Successfully implemented in 10 different 

academic disciplines

• Changes in study habits

• Improvements in exam and course grade

• Metacognition

K. Sehtares and M. Asselin, Use of Exam Wrapper Metacognitive Strategy to Promote Student Self-assessment 

of Learning: An integrative review, Nurse Educator 47(1), 37-41 (2022)



Wk6: Exam wrapper (last year)

Summary video providing tips for college success. Some of these have been 
discussed in the testimonials, others have not.
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Wk6: Exam wrapper

Testimonials both discuss struggling at 
first and adjusting study habits to 

improve.



Wk6: Exam wrapper



Wk6: Exam wrapper

Emphasis that it’s not just exam preparation, it’s 
how you approach learning in the class as a whole



Wk6: Exam wrapper (last year) 
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Wk6: Exam wrapper



Wk15: End reflection: No changes

Grid to guide self-reflection.
Submitted to canvas
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Wk15: End reflection: No changes



Wk15: End reflection: No changes

Personal story about her own 
experience in undergrad



Thank you!  alexandru.maries@uc.edu

4 IOIs available on https://ioi.sciencetutorials.net/:

● Week 1: What worries you ● Week   2: Challenges

● Week 6: Exam wrapper ● Week 15: End of term reflection

Design of IOIs based on:

• Students answer questions, meaningfully engage with writing prompts

• Students find testimonials with real students engaging

• Short videos

• Engagement with each meaningful video

mailto:alexandru.maries@uc.edu
https://ioi.sciencetutorials.net/
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• Students answer questions, meaningfully engage with writing prompts

• Students find testimonials with real students engaging
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More detailed results: Kathy Koenig’s talk 
(next)
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