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• Biology is the study of living things 

Areas of study in Biology include the following: 

• Botany: study of plants

• Microbiology: study of micro-organisms e.g. bacteria, fungi & viruses

• Anatomy: study of human body

• Zoology: study of animals


The Scientific Method involves: 

1) Making observations using our senses

2) Forming a hypothesis. A hypothesis is a possible explanation for an observation which can 

be tested. This hypothesis can be accepted, rejected or changed.

3) The hypothesis is tested by designing and conducting a controlled experiment or several 

experiments.

4) The results (data) are collected during the experiment and analysed. The data (information) 

can be quantitative or qualitative. Quantitative data consists of numbers e.g. time, 
temperature. Qualitative data does not consist of numbers e.g. colour, smell.


5) A conclusion is reached based on an interpretation of the results.

6) Replication or re-testing is carried out.

7) Scientists report and publish their results and findings in scientific journals. This is important 

as it allows other scientists to repeat the experiments.

8) A hypothesis becomes a theory when it is supported by a large number of observations and 

experiments, and has not yet been proven wrong e.g. the theory of evolution, the big bang 
theory. 


9) A scientific law or principle is a statement based on repeated experimental observations that 
describes what has been observed.


An experiment should be:  

• Carefully planned and designed 

• Carried out in an ethical, safe manner

• Include a control

• Free from bias
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The Scientific Method

The scientific method is a series of steps used in an investigation to answer questions relating to 
the work around us. 

A control is carried out as a comparison to the test experiment, as a standard against which 
the actual experiment can be judged. It is identical to the test experiment but without the 
variable that is being tested. 
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Planning and design  
The experiment should be designed as a fair test. You can only test one variable at a time to 
ensure a fair test.

• A fair and unbiased test is achieved by:

1. Using a large enough number of samples, 

2. Using a random selection of samples

3. Repeating the procedure (replication)

4. Double-blind testing


• In experiments, it is important to keep all experimental conditions the same (constant), except 
for the one being tested (the variable). 


• For example, an experiment to test drug effects. The sample receiving the drug would be the 
experimental group while the sample receiving a placebo would be the control group. While 
all variables are kept similar (e.g. age, gender, etc.) the only difference between the groups is the 
taking of medication.


• Double-blind testing occurs in the example above as neither the patient or the researcher 
knows who is receiving the drug and who is receiving the placebo. This avoids bias.


Ethics and safety 
Ethics refers to whether a conduct is right or wrong. Certain areas of science e.g. genetic 
engineering and experimenting on animals are debated. 


Limitations of the Scientific Method: 

• The scientific method does not always provide the results and conclusions to further our 
knowledge. 


• Limitations can occur for the following reasons:

• Insufficient knowledge: this leads to an incorrect hypothesis

• Method of investigation: inadequate design of the experiment or observation can lead to 

incorrect results

• Misinterpreting the results: our ability to interpret data affects the conclusion and further 

experiments. 

• Changes in the natural world: everything is constantly changing

• Accidental discoveries: many important scientific discoveries have occurred by chance. 

accidentally and not as a result of the scientific method e.g. Alexander Fleming discovering 
penicillin.


• Human error: humans make mistakes with observations, measurements, etc.
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