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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...
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A key component of an authentic research 
experience… 

Goodwin et al 2021 



Course-based 
Undergraduate Research 

Experience (CURE)

Project Ownership Explored

Vertically Integrated 
Project (VIP) ? ? ? ?

Course 
Design 

Elements

Hanauer et al 2012

Project Ownership 



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

01
How undergraduate biology students develop 
project ownership in a Vertically Integrated 
Project course?

Research questions



VIP: Gene Regulatory Networks (VIP-GRN)

● Determine relationship between ovary phase and follicle 
stage 

● Lay foundation for future experiments on sex changing fish 

● Identify endocrine and developmental genes and their 
patterning involved in sexual plasticity
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Elements of Project Ownership

1. Facilitating 
personal agency

2. Personal 
significance for 

the research 
project

3. Scientific 
value for the 

scientific inquiry

4. Social 
interaction and 

mentorship

5. Research that 
demands 

problem solving

A priori coding framework for Course Design Elements 
(Hanauer et al. 2012)



Analysis 
phase 1

Processing

Initial literature review 
based coding scheme

Check coding 
repeatability

Data collection and analysis

Interpretation

Resolve and refine 
coding comparison 

Look for any emerged 
instances

Analysis 
phase 2

Computational Linguistic software

 

Collection

Interviews

Written Reflections

Data

Transcription

Recordings sent for 
transcription 

Data



Example of document coding and analysis

Transcript of Interview

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 



3 Main Codes Emerged

Presentation opportunities to local science 
community

Flexibility: ability to adapt and alter the course 
to allow students to shape their roles 

Vertical Structure: mixture of new and 
returning students at various stages in their 
academic careers 
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How to implement in 
VIP structure?

Vertical structure: mixture of new 
and continuing students at 
different stages in their degrees

• Opportunities for students to anticipate 
how to mentor newcomers

• Students organize pieces of project for 
successful continuation by newcomers

Operationalized into VIP 
course design

How to implement 
in VIP structure?

Designing & 
presenting research 

poster

Low-stakes poster 
session within department

Operationalized into 
VIP course design

How to implement 
in VIP structure?

Flexibility: allow 
students to shape the 
project and their roles 

within it. 

Student goal setting 
and written reflection 

assignments 

Operationalized into 
VIP course design

Wozniak et al. 2025
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Inquiry-based concepts and skills of VIP: Gene Regulatory Networks
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Hanauer 2012
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