Guide for Judging Computational Biology and Bioinformatics Science Fair
Projects

This category focuses on applying computer science and mathematical techniques to
biological systems. Projects in this field combine data analysis, mathematical modeling,
and computational simulations to address complex biological, behavioral, or social
questions. Below is an overview of subcategories and key considerations for evaluating
projects.

Essential Project Components
When judging projects, ensure they include:
« Objective: A clear statement of the project’s goal or hypothesis.
o Background Research: Evidence of prior research and understanding of
relevant concepts.
« Innovation: Explanation of what makes the project unique or an improvement
over existing methods.
e Methods: Detailed description of computational or mathematical approaches
used.
« Results and Conclusions: Presentation of findings supported by data or model
outputs.
o Future Directions: Suggestions for enhancing or expanding the work.

Subcategories and Evaluation Focus
1. Computational Biomodeling
o Focus: Simulations of biological systems to understand how cells or
organisms develop, interact, and survive.
o Evaluation Criteria:
= Accuracy and detail in modeling biological processes.
= Relevance of findings to understanding biological behavior.
= Complexity and reliability of computational techniques used.
2. Computational Epidemiology
o Focus: Analysis of disease patterns, risk factors, and preventive
measures using computational tools.
o Evaluation Criteria:
= Clarity in defining epidemiological problems.
= Effectiveness of computational methods in analyzing data.
= Applicability of results to public health solutions.
3. Computational Evolutionary Biology
o Focus: Exploration of evolutionary changes in organisms using computer
science and mathematical tools.
o Evaluation Criteria:
= |nnovation in studying evolutionary processes or relationships.
= Integration of data from fields like taxonomy, genetics, or
paleontology.
= Strength and accuracy of conclusions drawn.



4. Computational Neuroscience
o Focus: Understanding brain functions and neural systems using
computational and mathematical methods.
o Evaluation Criteria:
= Insight into neural information processing or brain mechanisms.
= Creativity in simulating or analyzing neural systems.
= Relevance of findings to neuroscience or related disciplines.
5. Computational Pharmacology
o Focus: Prediction and analysis of drug responses using computational
models.
o Evaluation Criteria:
= Accuracy and predictive power of the models.
= Practical implications for drug development or treatment.
= Robustness of methods used in analyzing drug interactions.
6. Genomics
o Focus: Computational study of genome structure and function, including
sequencing and bioinformatics.
o Evaluation Criteria:
= Quality of genomic analysis or data interpretation.
= Applications to genetic research, such as gene expression or
regulation.
= Contribution to advancements in understanding genetic information.

Judging Considerations
« Technical Rigor: Assess the use of advanced computational or mathematical
techniques.
o Clarity: Evaluate the student’s ability to explain their methods and findings.
o Impact: Consider how the project contributes to the field of biology or
bioinformatics.

o Creativity: Look for innovative problem-solving approaches or applications.

Projects should demonstrate a clear understanding of both biological systems and

computational tools, presenting findings that are both scientifically valid and practically
relevant.



