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Unit 1 Core Principles: A Comprehensive Biology Revision Guide

Welcome to your all �in �one resource for mastering the core principles of biology. Whether you’re preparing for an

exam, refreshing your knowledge for a course, or simply curious about the fundamentals that underpin life science,

this guide offers clear explanations, practical examples, and effective revision strategies. By the end of this article,

you’ll have a solid grasp of the foundational concepts that form the backbone of Unit /1 in most biology curricula.

Why Focus on Unit /1 Core Principles?

Unit 1 is often the first major block of biology taught in secondary and tertiary education. It lays the groundwork for

everything that follows—from cellular biology to ecology. Understanding these core principles is essential because:

•  They provide context: Later topics build on these ideas, so gaps here can hinder learning.

•  They form exam questions: Many assessments start with these fundamentals.

•  They foster critical thinking: Mastery enables you to apply concepts across disciplines.

With that in mind, let’s dive into the key themes and revision techniques that will help you master Unit /1 biology.

1. The Scientific Method: The Backbone of Biological Inquiry

At the heart of biology lies the scientific method—a systematic approach to investigating the natural world.

Revisiting this framework will sharpen your analytical skills and help you approach problems logically.

1.1 Observation

Observation is the starting point. It involves noting patterns, anomalies, or phenomena in a systematic way. In

biology, this could mean:

•  Noticing the color change of a pH indicator.

•  Recording the growth rate of bacteria in different environments.

•  Observing animal behaviour in a controlled setting.

1.2 Question Formation

After observation, you ask a clear, focused question. For example: “Does temperature affect the rate of enzyme

activity?” The question should be testable and measurable.

1.3 Hypothesis Development

A hypothesis proposes a relationship between variables. It’s usually phrased as an “if �then” statement: “If the

temperature increases, then the enzyme activity will increase.”

1.4 Experiment Design

Designing a robust experiment requires careful control of variables:

1.  Independent variable: The factor you manipulate (e.g., temperature).

2.  Dependent variable: The outcome you measure (e.g., enzyme activity).

3.  Controlled variables: Factors kept constant (e.g., pH, substrate concentration).

Good experimental design includes replication and randomisation to reduce bias.



1.5 Data Collection and Analysis

Collect data systematically—use tables, graphs, and statistical tools. Visualising data helps identify trends and

outliers.

1.6 Conclusion and Communication

Interpret your results: did they support the hypothesis? Communicate findings clearly through lab reports,

presentations, or peer discussions.

Revision Tip

Create a “Scientific Method Flowchart” on a sticky note. Place it in your study area to remind you of each step when

tackling problems.

2. Cell Theory: The Fundamental Unit of Life

Cell theory is a cornerstone of biology, summarising what all living organisms have in common.

2.1 Three Pillars of Cell Theory

1.  All living organisms are composed of cells.

2.  All cells arise from pre �existing cells.

3.  Cells are the basic unit of structure and function.

These principles were established in the 19th century by scientists such as Matthias Schleiden, Theodor Schwann,

and Rudolf Virchow.

2.2 Types of Cells

Biologists classify cells into:

•  Prokaryotic cells: Lacking a nucleus (e.g., bacteria, archaea).

•  Eukaryotic cells: Containing a nucleus and membrane �bound organelles (e.g., plant and animal cells).

2.3 Cell Structure and Function

Key components include:

•  Cell membrane: Semi �permeable barrier controlling transport.

•  Nucleus: Stores DNA and coordinates cell activities.

•  Chloroplasts: Site of photosynthesis in plant cells.

•  Mitochondria: Powerhouse producing ATP via cellular respiration.

•  Ribosomes: Protein synthesis factories.

•  Endoplasmic reticulum (smooth & rough): Protein and lipid synthesis.

•  Golgi apparatus: Modifies, sorts, and packages proteins.

•  Lysosomes: Digestive organelles.

Revision Tip

Use a diagram template and label each part. Colour �coding organelles can help memory retention.

3. DNA, Genes, and Genetic Inheritance

DNA is the blueprint of life. Understanding its structure, replication, and how genes are passed on is essential.

3.1 DNA Structure

DNA is a double �helix composed of nucleotides. Each nucleotide contains:



•  Phosphate group

•  Deoxyribose sugar

•  Four nitrogenous bases (adenine, thymine, cytosine, guanine)

The base �pairing rules (A �T, C �G) allow for faithful replication.

3.2 Gene Expression

Gene expression involves two main steps:

1.  Transcription: DNA is transcribed into messenger RNA (mRNA).

2.  Translation: Ribosomes translate mRNA into a polypeptide chain (protein).

3.3 Inheritance Patterns

Key concepts include:

•  Alleles: Different versions of a gene.

•  Dominant vs. recessive: Dominant alleles mask recessive ones.

•  Homozygous vs. heterozygous: Two identical vs. two different alleles.

•  Punnett squares: Visual tool to predict genotype ratios.

3.4 Mendelian Genetics

Gregor Mendel’s pea plant experiments established rules such as the Law of Segregation and the Law of

Independent Assortment. These principles help explain predictable inheritance patterns.

Revision Tip

Create a “Gene Expression Flowchart” linking DNA !’ RNA !’ Protein. Use arrows to emphasise directionality.

4. Energy Flow in Biological Systems

Energy is central to all living processes. This section covers the flow of energy from the sun to complex ecosystems.

4.1 Photosynthesis: Energy Capture

In plants, chlorophyll absorbs light, converting CO ‚ and water into glucose and oxygen. The overall reaction:

4.2 Cellular Respiration: Energy Utilisation

Glucose is broken down in mitochondria to release ATP:

4.3 The Food Chain and Food Web

Energy flows from producers (plants) to consumers (herbivores, carnivores) and decomposers. Each transfer loses 

about 90% of energy as heat, following the Law of Energy Conservation.

4.4 Thermodynamics in Biology

The first law (energy conservation) and the second law (entropy increase) govern metabolic processes.

Understanding these principles explains why organisms must constantly input energy.

Revision Tip

Draw a simple food chain diagram and label energy transfer efficiency (e.g., 10% retained per trophic level). Visual

aids solidify concepts.

5. Homeostasis: Maintaining Internal Balance



Homeostasis is the body’s ability to regulate internal conditions. It’s vital for survival.

5.1 Negative Feedback Loops

These loops correct deviations. Example: Blood glucose regulation. If glucose rises, insulin is released to lower it; if

it falls, glucagon is released to raise it.

5.2 Positive Feedback Loops

These amplify changes, often during short bursts. Example: Blood clotting—platelets release chemicals that recruit

more platelets.

5.3 Organ Systems and Homeostasis

Different systems contribute: nervous, endocrine, cardiovascular, respiratory, and renal. Each uses sensors,

effectors, and control centres.

Revision Tip

Create a table summarising each homeostatic system: what it regulates, sensors, effectors, and example

mechanisms.

6. Classification of Living Organisms

Taxonomy organizes life into hierarchical categories. Familiarise yourself with the major ranks and key

characteristics.

6.1 The Five Kingdoms (or Six)

1.  Monera (Bacteria)

2.  Protista

3.  Fungi

4.  Plantae

5.  Animalia

6.  Archaea (sometimes added as a separate domain)

6.2 Domain Level

Three domains: Bacteria, Archaea, Eukarya. Domain classification is based on genetic and molecular differences.

6.3 Phylum, Class, Order, Family, Genus, Species

Each rank narrows down shared traits. Example: Homo sapiens – Domain: Eukarya; Kingdom: Animalia; Phylum: 

Chordata; Class: Mammalia; Order: Primates; Family: Hominidae; Genus: Homo; Species: sapiens.

Revision Tip

Use mnemonic devices for ranks: “Dear King Philip Came Over For Good Soup.”

7. Practical Revision Techniques for Unit /1

Mastering biology requires more than memorisation. Employ these strategies to deepen understanding.

7.1 Concept Mapping

Draw a map linking core principles (e.g., cell structure !’ DNA !’ gene expression). Visual relationships aid recall.

7.2 Flashcards

Use digital tools like Anki for spaced repetition. Include definitions, diagrams, and example questions.



7.3 Group Study Sessions
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