Idaho State
University

Course design elements of a
Vertically Integrated Project (VIP)
course that foster undergraduate
students’ project ownership

ISU is located within the boundaries of the original Fort Hall Reservation on the traditional land of the Shoshone and Bannock peoples



Opportunities to authentically engage in the disciplinary work
of biologists is critical for biology learning...




Vertically Integrated
Project (VIP) Course

/

Course-based
Research
Experiences (CRES)

/




A key component of an authentic research
experience...
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Research questions

How undergraduate biology students develop
project ownership in a Vertically Integrated
Project course?

What course design elements of the VIP
structure fosters project ownership?
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Data sources

e Student Interviews
Interviews Past and present

Data
Sources

e Student Written
Reflections

e Faculty Interviews

Self-Reflections Interviews
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A priori coding framework for Course Design Elements
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Data collection and analysis

Collection

Interviews

Written Reflections

Transcription

Recordings sent for
transcription

Analysis — Analysis

phase 1 phase 2

Processing Interpretation
Initial literature review Resolve and refine
based coding scheme coding comparison

Check coding Look for any emerged
repeatability instances

@ ATLAS. ti

QUALITATIVE DATA ANALYSIS
Computational Linguistic software



Example of document coding and analysis
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Transcript of Interview

[Britany] 13:50:55 Yeah. The most work I've done. Would definitely be with
measuring the focal area. In which that data is used to. Identify a size
comparison with. Follicle stages. And I've only been here to work on ovarian
phase one. But to see how each identification correlates with size. And. I've. A
lot of data on that and then | was able to. Learn what each Ovarian. Nope
follicle stage. Looked like and so | was able to go in then and count follicles and
identify them for each stage they were in. And that ended up being what | did
most of the second semester that | was. Which then other students would take

that information and measure the area like how | began with.

[Researcher] 13:52:08 Okay. So thinking back on your VIP work, is there

something that you are particularly proud of.

[Britany] 13:52:21 I'm really proud of how my poster turned out for the research
roundup. The AMH poster. | enjoyed again the creative freedom but also | think
with only working on it for one semester and a couple months at that. Learning
what | did about AMH in general, peaked my interest in The comparative
analysis with humans, specifically in that of adult females with PCOS. So | was
kind of able to take that interest and take it with. Other courses and | did a
project based on that in my endocrinology class. My favorite part of that project
would probably be seeing the AMH and immuno fluorescent. Like after the
staining. Seeing that presence between different stages and phases of each

follicle and ovary. Was really cool. Any fun to compare and contrast.
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Coded Instances of

Course Design Elements
Facilitating personal agency

Research demands problem
solving

Social interaction and
mentorship

Scientific value for scientific
inquiry

Personal significance for
research project




3 Main Codes Emerged

Vertical Structure: mixture of new and
returning students at various stages in their
academic careers

Presentation opportunities to local science
community

Flexibility: ability to adapt and alter the course
to allow students to shape their roles
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Total Students (n=7 interviews culty (n=2 interviews)

Co-occurance with Course Design codes
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4. Social interaction
and mentorship

5. Research that

demands problem 1. Facilitating 1. Facilitating 4. Social interaction 1. Facilitating
solving personal agency personal agency and mentorship personal agency
How to implement in How to implement How to implement
VIP structure? in VIP structure? in VIP structure?
Vertical structure: mixture of new Designing & Flexibility: allow
and continuing students at presenting research students to shape the
different stages in their degrees poster project and their roles
within it.
l Ooerratlgna_l ized into VIP l Ooerationalizec! into Operationalized into
course design VIP course design VIP _course design
» Opportunities for students to anticipate Low-stakes poster _
how to mentor newcomers session within department Student goal setting

and written reflection

» Students organize pieces of project for
assignments

successful continuation by newcomers

Wozniak et al. 2025
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Inquiry-based concepts and skills of VIP: Gene Regulatory Networks

Active learning

Short term effects >

> Outcomes <

Long term effects >

Constructing connections
between personal history and
scientific inquiry

Overcoming challenging
moments in science

Multi-level mentoring

Students learn tissue
sectioning, embedding, and
staining

Students learn microscopy

Students learn how to
identify tissue

Students learn to read,
write, and present scientific
information

Data collection and
organization

Project Ownership

Inquiry agency

Personal scientific
achievement

Students form small
scientific networks

Students gain valuable lab
techniques

Students learn to interpret
their data and results

Students see themselves
as capable scientists

Students engage with the
scientific community

See if goals and personal
values align with scientific
work earlier in their
academic career

Sense of personal scientific
achievement

Excitement toward
scientific inquiry

Students see how they fit
into the scientific
community

Students continued
interest in STEM field

Continue higher education



What is project ownership?
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What course design elements of the VIP structure fosters project
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