
Introduction to Case Studies in Applied Biology

A concise, organized guide for students and professionals

1. What Is a Case Study?

Aspect Description

Definition
An in?depth investigation of a single organism, population, ecosystem, or

biological problem, using real?world data to illustrate concepts and methods.

Purpose

• Bridge theory and practice

• Develop problem?solving and critical?thinking skills

• Highlight the relevance of biological principles to health, agriculture, industry, and

conservation

Typical

Formats

• Narrative description

• Data?driven analysis (tables, graphs, statistical tests)

• Comparative or longitudinal studies

2. Why Use Case Studies in Applied Biology?

Benefit Example

Contextual Learning
Students see how genetics explains disease outbreaks in a specific

community.

Interdisciplinary

Integration

Combines molecular biology, ecology, statistics, and ethics in a single

project.

Skill Development
Data collection, hypothesis testing, scientific writing, and

presentation.

Decision?Making

Practice

Evaluating management options for an invasive species based on

cost?benefit analysis.

3. Core Components of a Good Case Study
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1. Background & Rationale

Brief literature review

Biological significance and applied relevance

2. Problem Statement / Objectives

Clear, measurable goals (e.g., “Determine the cause of reduced crop yield in Region

X”).

3. Methodology

Study design (observational, experimental, modeling)

Sampling strategy, controls, replication

Analytical tools (PCR, GIS, bioinformatics pipelines, statistical tests)

4. Data Presentation

Tables, figures, and raw data excerpts

Summary statistics (mean?±?SD, confidence intervals)

5. Analysis & Interpretation

Relate results to hypotheses

Discuss biological mechanisms, limitations, and alternative explanations

6. Conclusions & Applications

Practical recommendations (e.g., management practices, policy changes)

Future research directions

7. References & Appendices

Cite primary literature, datasets, and protocols used.

4. Common Types of Case Studies in Applied Biology

Type Typical Subject Example Topics
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Medical/Health
Human patients,

disease vectors

Antimicrobial resistance in a hospital outbreak;

genetic basis of a rare metabolic disorder

Agricultural
Crops, livestock, soil

microbes

Impact of a novel biopesticide on pest

populations; drought tolerance in a wheat

cultivar

Environmental &

Conservation

Ecosystems,

endangered species

Restoration success of a wetland after invasive

plant removal; effects of climate change on

coral bleaching

Industrial/Biotech

Fermentation

processes, bio?

remediation

Scale?up of a yeast strain for bio?ethanol

production; microbial degradation of petroleum

spills

Policy & Ethics

Regulatory

frameworks, public

health

Risk assessment of genetically modified

organisms; ethical considerations in gene?

editing wildlife

5. Step?by?Step Guide to Developing a Case Study

1. Select a Real?World Problem

Ensure data are accessible (public databases, published studies, field work).

2. Formulate a Testable Question

Use the “PICO” format (Population, Intervention, Comparison, Outcome) when

appropriate.

3. Gather Background Information

Summarize key concepts (e.g., metabolic pathways, ecological interactions).
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