Human Biology

e Genetic Traits
o Study family traits like eye color.
o Explore inheritance patterns for blood type.
e Diet and Health
o Analyze effects of various diets on cholesterol.
o Measure overall health changes due to diet.
e Exercise Effects
o Study heart rate changes from different exercises.
o Evaluate muscle strength improvements.
e Immune Response
o Examine impact of vaccines on immunity.
o Compare responses to different vaccines.
e Anatomy Model
o Create a 3D model of the digestive system.
o Detail functions of each organ in the model.
e Sleep and Cognition
o Investigate memory effects of sleep deprivation.
o Measure changes in concentration with less sleep.
e Genetic Disorders
o Study conditions like cystic fibrosis.
o Explore genetic and environmental factors.
e Supplements Impact
o Evaluate health markers affected by supplements.
o Compare effectiveness of common dietary supplements.
e Microbiome
o Analyze diversity in gut microbiota.
o Compare microbiomes across different individuals.
e Sensory Perception
o Study effects of sensory deprivation on perception.
o Examine cognitive function changes with sensory loss.

Plant Biology

e Biofuel Efficiency

o Compare biofuel yields from different plants.

o Assess production efficiency.
e Plant Adaptations

o Study water conservation in desert plants.

o Examine physical and biochemical adaptations.
e Photosynthesis Rate

o Test how light intensity affects photosynthesis.



o Experiment with other variables like CO2 levels.
e Hormone Effects
o Investigate plant hormone impacts on growth.
o Study developmental changes with hormone treatments.
e GMO Impact
o Examine GM crops' effects on ecosystems.
o Analyze benefits and risks to local flora and fauna.
e Seed Germination
o Study how temperature affects germination rates.
o Investigate the role of light in seed development.
e Disease Resistance
o Test plant varieties for resistance to common diseases.
o Analyze genetic factors in resistance.
e Pollinator Preferences
o ldentify plants that attract specific pollinators.
o Study flower characteristics influencing pollinator attraction.
e Hydroponics vs. Soil
o Compare plant growth in hydroponic vs. soil systems.
o Evaluate nutrient absorption differences.
e Plant Stress Response
o Study how drought affects plant health.
o Investigate responses to high salinity.

Animal Biology

e Behavioral Observations
o Record behaviors of a specific animal species.
o Analyze behavior patterns and social interactions.
e Conservation Efforts
o Evaluate effectiveness of local wildlife conservation.
o Assess impact on endangered species.
¢ Animal Adaptations
o Study how animals adapt to their environments.
o Investigate physical and behavioral adaptations.
e Zoological Classification
o Create a guide for animal classification.
o Categorize animals based on characteristics.
e Animal Communication
o Investigate vocalizations and body language.
o Study communication methods within species.
e Habitat Preservation
o Develop strategies for preserving endangered habitats.
o Assess impact of preservation efforts.
e Comparative Anatomy



o Compare mammal, bird, and reptile anatomy.
o ldentify similarities and differences.
e Predator-Prey Dynamics
o Study interactions between predators and prey.
o Analyze population effects on each species.
e Migration Patterns
o Track migration routes of specific animals.
o Analyze patterns and changes over time.
e Behavioral Enrichment
o Design enrichment activities for captive animals.
o Assess impacts on animal well-being.

Ecology and Environmental Science

e Biodiversity Survey
o Conduct a survey of local ecosystem diversity.
o Record species present and their abundance.
e Pollution Impact
o Investigate effects of pollution on local wildlife.
o Measure changes in health and behavior.
e Climate Change Effects
o Study how climate change impacts local flora and fauna.
o Assess changes in ecosystem dynamics.
e Renewable Energy
o Evaluate effectiveness of different biofuels.
o Compare renewable energy sources like solar and wind.
e Invasive Species
o Examine effects of invasive species on ecosystems.
o Study impacts on native species and habitat.
e Conservation Strategies
o Develop plans for local species or habitat conservation.
o Implement and assess conservation actions.
e Wetland Health
o Assess health of wetland ecosystems.
o Monitor water quality and biodiversity.
e Urban Green Spaces
o Investigate benefits of green spaces in cities.
o Analyze impacts on local biodiversity and human well-being.
e Ecosystem Services
o Study services like pollination provided by habitats.
o Evaluate importance for ecosystem functioning.
e Soil Health
o Examine effects of farming practices on soil.
o Study soil quality and nutrient levels.



Microbiology

Antibiotic Resistance

o Investigate prevalence of resistant bacteria.

o Study environmental and clinical sources.
Food Spoilage

o Analyze role of microorganisms in food spoilage.

o Explore preservation methods.
Water Quality

o Test local water for microbial contamination.

o Evaluate treatment methods and safety.
Biotechnology

o Explore microorganisms in industrial applications.

o Study production of enzymes or pharmaceuticals.
Microbial Fuel Cells

o Experiment with fuel cells to generate electricity.

o Use waste materials as a power source.
Pathogen Detection

o Develop methods to detect pathogens in food and water.

o Improve detection accuracy and speed.
Bioremediation

o Study microorganisms used for environmental cleanup.

o Evaluate effectiveness in removing pollutants.
Probiotics Effectiveness

o Investigate impact of probiotics on gut health.

o Study effects on immune function.
Soil Microbes

o Analyze microbial diversity in different soils.

o Compare microbial communities across locations.
Biofilm Formation

o Study formation of biofilms in various environments.

o Investigate their impact on health and industry.

Cellular Biology

Cell Structure
o Create models of cell organelles and functions.
o Study roles of different cell parts.
Cell Division
o Observe mitosis and meiosis stages.
o Document key processes and phases.
Cellular Respiration
o Investigate conditions affecting respiration rates.
o Study energy production under various conditions.



e Microscopy
o Compare microscopy techniques for cell study.
o Evaluate resolution and detail in different methods.
e Membrane Permeability
o Study effects of substances on cell membrane.
o Analyze permeability changes.
e Apoptosis Research
o Explore mechanisms of programmed cell death.
o Study triggers and effects on cells.
e Stem Cell Differentiation
o Investigate processes of stem cell development.
o Study how stem cells become specialized.
e Protein Synthesis
o Simulate transcription and translation processes.
o Study factors influencing protein production.
e Cellular Signaling
o Explore cell communication and responses.
o Study signaling pathways and their effects.
e Genetic Mutations
o Explore impacts of mutations on cell function.
o Study effects on health and development.

Molecular Biology

e DNA Replication
o Investigate accuracy and speed of DNA replication.
o Study effects of conditions on replication.
e Protein Synthesis
o Study impact of factors on protein production.
o Explore synthesis processes.
e Gene Expression
o Examine how gene expression changes with stimuli.
o Study response to environmental factors.
e PCR Technique
o Use PCR to amplify and analyze DNA.
o Study applications and techniques.
e CRISPR Applications
o Investigate CRISPR for gene editing.
o Study its use in model organisms.
e RNA Interference
o Study role of RNA interference in gene regulation.
o Explore effects on gene expression.
e Transcription Factors
o Explore role of transcription factors.



o Study their impact on gene regulation.
e Genetic Markers
o Identify and analyze markers for traits or diseases.
o Study associations with specific conditions.
e Proteomics
o Investigate protein composition and functions.
o Study differences across cell types.
e Genomic Sequencing
o Analyze genomic sequences for mutations.
o Study genetic variations and their effects.

Evolutionary Biology

e Natural Selection Simulation
o Model natural selection scenarios.
o Study survival and adaptation.
e Fossil Analysis
o Study fossils to understand evolutionary changes.
o Examine species’ evolutionary history.
e Phylogenetic Trees
o Construct trees to show species relationships.
o Depict evolutionary connections.
e Adaptive Traits
o Investigate traits that enhance survival.
o Study their evolution in different environments.
e Speciation
o Explore how new species form.
o Study factors leading to speciation.
e Developmental Evolution
o Study developmental processes in evolution.

o Investigate how development influences evolutionary changes.

e Molecular Evolution

o Analyze molecular data for evolutionary insights.

o Study patterns and changes.
e Comparative Genomics

o Compare genomes of different species.

o ldentify evolutionary patterns and relationships.
e Behavior Evolution

o Investigate evolution of behavioral traits.

o Study how behaviors adapt to environmental pressures.
e Human Evolution

o Study evolutionary history of human species.

o Explore ancestry and development.



Developmental Biology

e Embryonic Stages
o Study stages of embryonic development.
o Analyze key developmental milestones.
e Stem Cell Research
o Investigate stem cells in tissue repair.
o Study their potential and applications.
e Developmental Disorders
o Explore causes of developmental disorders.
o Study genetic and environmental influences.
o Cell Differentiation
o Study how cells become specialized.
o Investigate factors influencing differentiation.
e Organ Development
o Investigate formation of organs in embryos.
o Study developmental processes.
e Genetic Regulation
o Explore genetic factors in development.
o Study gene regulation mechanisms.
e Developmental Plasticity
o Study how development adapts to changes.
o Investigate environmental and genetic impacts.
e Model Organisms
o Use model organisms to study development.
o Compare findings with other species.
e Epigenetics
o Investigate how epigenetic changes affect development.
o Study environmental influences on gene expression.
e Comparative Development
o Compare developmental processes across species.
o Study similarities and differences.

Biochemistry

e Enzyme Kinetics
o Study reaction rates and enzyme efficiency.
o Investigate factors affecting enzyme activity.
e Metabolic Pathways
o Explore pathways involved in energy production.
o Study metabolic changes and regulation.
e Protein Structure
o Investigate relationships between protein structure and function.
o Study different levels of protein organization.



Biochemical Assays

o Perform assays to measure enzyme and protein activity.

o Analyze assay results and their implications.
Enzyme Inhibition

o Study effects of inhibitors on enzyme activity.

o Explore competitive and non-competitive inhibition.
Lipids and Membranes

o Investigate roles of lipids in cell membranes.

o Study lipid-protein interactions.
Nucleic Acids

o Explore chemistry of DNA and RNA.

o Study their roles in genetic processes.
Biochemical Reactions

o Study mechanisms and rates of biochemical reactions.

o Investigate reaction conditions and outcomes.
Metabolite Profiling

o Analyze metabolites in biological samples.

o Study metabolic changes and health indicators.
Pathway Modeling

o Simulate biochemical pathways for predictions.

o Study pathway interactions and effects.



