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INSTITUTIONAL BACKGROUND 



VIRGINIA TECH - GO HOKIES!
● Research intensive (R1) institution 
● Emphasis on undergraduate research
● Current QEP focuses on experiential 

learning
● Question to consider: 

○ How can an institution be 
deliberate in how it trains and 
engages students in the research 
process?

 

https://hokiesports.com/sports/2018/4/19/whats-a-hokie.aspx


COMMON THEMES FOR PERCEPTION OF LEARNING GAINS
● Higher-level research training is needed early in 

careers
● First year students can engage in this material
● Builds solid foundation and scaffolds the process of 

entering and performing research
● Iterate best practices early and often 
● Need to address: 

○ How can we structure an entry-level course for 
all majors to each applied research literacy ?

 



WHY AN OPEN COURSE? 



OPENNESS FOSTERS GROWTH IN EVERYTHING
● Open pedagogy 

○ Open learning outcomes
○ Open-ended problem exploration 
○ Increased openness in higher education

● Open to enrollment of students of all majors 
● Open resources 

○ University Libraries’ digital repositories, VTechWorks and 
Odyssey
■ Openly accessible digital learning objects 
■ Openly accessible final projects



THEORETICAL FRAMEWORK 



PEDAGOGICAL UNDERPINNINGS
Course: 

● Entering Research Curriculum
○ Elements from this for training 

students in research were included  

● Updated Bloom’s Taxonomy
○ Students walk progressively 

through independent stages of the 

learning process

● Inquiry-based Learning (IBL)
○ Students exploring their own 

questions

● Problem-based Learning (PBL)
○ Open-ended problem exploration

https://wiscience.wisc.edu/program/entering-research


PEDAGOGICAL UNDERPINNINGS  

Digital Learning Objects: 
● Kolb’s Cycle of Experiential 

Learning (1984) 
○ From “concrete experience” 

through “active 
experimentation”

● Programmatic and workshop 
alignment 
○ Enables smooth integration 

in parts or as a whole 
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OVERVIEW OF COURSE



OVERVIEW OF COURSE STRUCTURE
● 3 credit-hour, 1 semester course 

● Open to undergraduate students of all 

majors and levels

○ Designed for first- and second-year 

students

○ Assumed equal knowledge base upon 

entry 

● Offered in Honors and non-Honors sections 

○ 98 students have taken the course; 35 

completed the survey

 



COURSE LEARNING OBJECTIVES



COURSE SCHEDULE



CONNECTION TO RESEARCH DEVELOPMENT THROUGH ASSIGNMENTS 
● Role of ethics in research and in general data utilization
● Introduction to human/animal subjects research
● Remote work skills 
● Predicting and troubleshooting problems 

○ Thinking about data management and storage
○ Techniques, limitations and data output
○ How much things cost!

 



OVERVIEW OF ASSIGNMENTS
● Order of instructional content and 

assignments is based on the 
research lifecycle and flowing for 
idea to dissemination 

● Types of assignments: 
○ Research topic and question
○ Citation list
○ Annotated bibliography 
○ Abstract
○ Ethical issues to consider prompt
○ Proposal
○ Poster
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PROGRESSION OF CONCEPTS THROUGHOUT THE COURSE
● Culminating assignments were group research proposals and 

posters, individual reflections
● Research and Data literacy key foundational skills: 

○ Developing authentic topics
○ Conducting literature reviews
○ Using citation managers
○ Managing and organizing data 
○ Joining the scholarly conversation 

 



EXAMPLES OF STUDENT WORKS 











COLLABORATION 



LIBRARY PARTNERSHIP  

● Advanced Research Skills 

Program (ARS)

○ Workshop series  

● Information, data, research, 

and digital literacy  

○ Instruction 

○ Consultations 

○ Embedded librarianship 
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COLLABORATOR ROLES & CONTRIBUTIONS
The instructors possessed distinct educational backgrounds and 
experiences:

● A faculty member from University Libraries holding a doctoral degree in 
biochemistry, who manages a large undergraduate research lab.

● A teaching faculty member for the Honors College holding a doctoral degree 
in genetics, bioinformatics, and computational biology with pedagogical theory 
and curriculum development training.

● A librarian from University Libraries holding two master’s degrees in English 
Studies and Library Science.



RESOURCE INTEGRATION  

● Advanced Research Skills 
program -- high student 
engagement 

● ARS transition from in-person to 
online enabled easy integration 
into the course 
○ Implemented digital 

credentialing
○ Created online modules
○ Developed openly 

accessible resources
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ADVANCED RESEARCH SKILLS (ARS)
● A 7-week, 6 workshop, comprehensive online undergraduate research series
● Students practice high-level research skills
● Program was designed with the research lifecycle in mind



ARS WORKSHOPS 

Workshops included: 

● Using Data Ethically
● Managing & Organizing Data
● Managing & Organizing 

Information 
● Writing Successful Proposals 
● Sharing Your Research
● Becoming A Researcher 



ARS DIGITAL CREDENTIALS 



LEARNING OBJECT REPOSITORY: odyssey.vt.edu

https://odyssey.lib.vt.edu/s/home/item-set/192


SCHOLARLY REPOSITORY: vtechworks.lib.vt.edu

https://vtechworks.lib.vt.edu/handle/10919/83407
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