
Undergraduate research projects in 
bioinformatics support students at 
small institutions.

üMinimal resources and low costs

üAuthentic research that 
contributes to scientific 
knowledge

ü Fosters self-efficacy and 
participation in the scientific 
community

üPromotes persistence in STEM 
careers

Improving Undergraduate Student Engagement In STEM 
Through Bioinformatics Research
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Background
Lower-cost community colleges and higher education institutes with diverse students often lack 
equity regarding research investments. There is a need to bring additional research opportunities 
to these groups using novel approaches.  

The CODE project is building a regional network of smaller, post-secondary institutions that 
provide authentic genetics research projects led by trained faculty members. At its hub is the 
HudsonAlpha Institute for Biotechnology, a private-sector, non-profit genomics research 
institution with significant expertise in generating and analyzing genomic variation and 
developing and implementing educational programming related to genomics. By engaging 
students in bioinformatics research, CODE seeks to increase the number and diversity of students 
persisting in STEM, particularly in bioinformatics-related fields. The research study data measured 
shifts in student awareness, interest, and knowledge in bioinformatics, self-efficacy, and scientific 
identity - all factors shown to positively impact STEM persistence.

Methods

Data and results

Participant  Quotes

Facilitator Training

• 2-day bioinformatics training workshops for faculty

• Training in the use of protein modeling and data analysis to characterize genomic sequence variants 

• Prepare and support faculty to confidently  mentor a bioinformatics research project with their students 

• Travel expenses during the training are provided

• No previous bioinformatics experience is needed 

Student research projects

Student Symposium

Student and faculty CODE participants are invited to attend the 
annual CODE Student Symposium at HudsonAlpha Institute. 
Student researchers are strongly encouraged to prepare a 
poster or give a short oral presentation to the group about 
their experiences thus far with their projects. 

Other highlights:
• Talks from prominent researchers in genomic medicine
• Networking opportunity to expand the students’ scientific 

community
• Chance to share successes and struggles with other CODE 

participants
• Genetic counselors describe how variant identification can 

impact patient’s lives

This study aims to understand how participation in a CODE project impacts a student's awareness, 
interest, knowledge, science self-efficacy, and scientific identity, with the understanding that these 
factors are crucial in determining a student's willingness to remain in a STEM major and seek a career 
in a STEM field. 

Survey results exemplify the CODE program's substantial positive impacts on students' bioinformatics 
awareness, knowledge, self-efficacy, and identity as scientists, as well as their intention to persist in 
the STEM field. Furthermore, faculty facilitator surveys confirm the program's success in enhancing 
their comfort and competence in bioinformatics, emphasizing the multifaceted benefits of the CODE 
program across both student and faculty dimensions.

This low-cost and easy-to-implement project can be widely distributed and is especially valuable to 
faculty interested in adding bioinformatics to their curriculum but with no formal training and to 
institutions without ample undergraduate research opportunities. The knowledge generated from this 
evaluation will serve as a case study on the effectiveness of increasing science self-efficacy, scientific 
identity, and authentic research opportunities in computational biology using a collaborative 
development, training, and implementation approach.

The CODE Project is completing its third year of data collection as part of the NSF IUSE-EHR grant. 
Participants responding to the pre-survey (n=377) were 71% female, 45% Black/African American, 
and 44% White/Caucasian. Seven percent reported having a disability, and 27% said they were first-
generation college students. The respondents' level in school was - Freshman - 2%; Sophomore - 
27%; Junior - 27%; Senior - 36%; and graduate-level - 8%. Students from 29 unique schools 
submitted survey responses.

Data from 137 matched pre-/post-surveys is shown in the graphs below.

Characterizing Our DNA Exceptions (CODE)

Figure 2: Survey results for matched 
participant responses relating to 
Bioinformatics Awareness (t = 12.5; p = 
<.001), Interest (t = 1.5; p = .069), Comfort (t 
= 9.7.5; p = <.001), and Knowledge (t = 13.8; p 
= <.001) are shown, along with participant 
intention to Persist in STEM (t = 3.3; p = 
<.001).  Statistically significant increases were 
seen in all constructs except bioinformatics 
interest. A Cohen’s d test showed medium to 
large effect sizes for bioinformatics 
awareness, comfort, and knowledge.

Figure 3: Survey results for matched 
participant responses relating to Research 
Experience (t = 9.4; p = <.001), Science 
Self-efficacy (t = 7.2; p = <.001), and 
Identity as a Scientist (t = 5.6; p = <.001) 
are shown. Increases were statistically 
significant for all constructs. A Cohen’s d 
test showed medium to large effect sizes 
for all constructs.

Conclusions

The CODE program not only helps students, it also helps professors and instructors at small institutions 
maintain currency in rapidly advancing fields. It is not only a CURE but also an essential professional 
development opportunity for instructors. Sara Cline, PhD - Athens State University

CODE is a tremendous program that allows students from every institution to explore real world 
analytical programs that are used by scientists on the cutting edge of this research. It has allowed me 
to learn new research opportunities that I can bring to my students in the classroom. Andrew 
Coleman, PhD - Talladega College

(CODE) “gave me some more confidence in areas that I didn't have confidence in, like communication 
for sure, and then being able to complete a project all the way through from where you have a goal 
and being able to finish and complete that goal, being able to present your completed findings at a 
scientific research fair. It definitely improved my confidence there.” Student participant

Undergraduate research in the CODE program has provided professional growth and opened career 
opportunities. Student participant 

My undergraduate CODE research experience has pushed me to improve my skills and to help others 
to achieve their research goals. Student participant
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