
Cambridge  
March Break 
Biology Practical 
Preparation Camp 2020�������



THE IMPORTANCE 
OF PRACTICAL SCIENCE  

Universities want to see evidence that a student has undertaken 

practical work during their science studies at school. We believe

that the best preparation for university study is to provide practical 

science opportunities throughout a student’s pathway, from Cambridge

International AS & A Level. This gives students the practical experience 

that universities value so highly. The formal assessment of practical 

science skills delivers both immediate and long-term benefits:



• Practical science can be one of the most exciting and interesting 
elements of a science course, sparking curiosity and engagement 
and improving understanding. From a teacher’s perspective, the 
motivational value of practical science can play a vital role in 
improving student performance across the class. 

• Science is a practical subject and research suggests that 
success in future scientific studies, or a scientific career, requires a 
solid foundation of practical skills. 

• When considering applications to science degree courses, 
universities want to see practical experience as well as theoretical 
understanding.

 • Students with proven practical science skills are best placed 
to apply to science courses, especially at the most prestigious 
institutions, and to do well in their undergraduate studies. 

• Practical skills improve understanding of the principles of 
scientific enquiry and of scientific theory. 

• Many of the specific skills gained through practical science 
experience, such as accurate measurement and observation or the 
value of perseverance, are shown to support progress in many other 
courses of study or employment routes. 

• As practical science is often a group activity, it can also encourage 
lifelong skills that are highly relevant to other subjects and career 
paths, such as team work, collaboration, and communication skills. 



• Provide learning opportunities so that students develop the skills they need to carry 
out experimental and investigative work.

• Reinforce students learning of the theoretical subject content of the syllabus.

• Instill an understanding of the interplay of experiment and theory in scientific method. 

• Motivate students to achieve further success in sciences.

• Teach how to safely and efficiently perform the practical skills required to be successful 
in the practical examination.

• Teach the theory behind the procedures.

• Learn the conventions required to maximize marks on their examination paper.

• Teach time-management skills to ensure that students can can complete the required 
procedures in the amount of time given to them.

OUR MARCH BREAK 
CAMP WILL AIM TO:

This course goes from March 9 – March 13 and has a maximum enrollment  of 15 students. 

The course is 3 hours from 9:00 a.m. until 12:00 p.m. 

All materials and safety equipment will be supplied to our students. 



Paper 3 (AS-level) 9700:  Advanced Practical Skills [Duration: 2 hours] [Marks: 40]

This paper requires candidates to carry out practical work in timed conditions. Candidates will be 
expected to collect, record, and analyse data so that they can answer questions related to the 
activity. The paper will consist of two or three experiments drawn from different areas of biology. 
Candidates will answer all questions. Candidates will answer on the question paper. 

The exam paper consists of three questions. 

It requires candidates to carry out an investigation or investigations.

Students may be asked to make decisions on techniques such as collecting quantitative or qualitative 
data and present the data or observations as tables, charts, graphs and other appropriate means
followed by making calculations and making conclusions. One question requires candidates to carry
out one activity using a light microscope. They may be also be asked to prepare slides, make 
observations of specimens which are present in their observations and make appropriate analyses, 
including measurements and calculations.  

The examination includes questions set in different areas of AS Level Biology, and may include material 
from unfamiliar contexts.

The students will be assessed on their experimental skills and investigations skills such as:

1. Manipulation of apparatus, measurement and observation (MMO):

a. Making decisions about measurements or observations such as identifying dependent and 
independent variables. 

b. Successfully collecting data and observations through both quantitative and qualitative readings.

c. Skillfully using light microscope and photomicrographs. Students will set up a light microscope 
to view and observe specimens, in order to make either plan diagrams to show tissue distribution 
or to draw cells to include only the observable features. Students will also draw the distribution of 
different tissues in plant and animal specimens and label them.

2. Presentation of data and observations (PDO) 

a. Recording data and observations such as recording the data in form of a table or a graph.
b. Displaying calculations and reasoning depending on the concepts.
c. Display observations in the form of a smooth line or a line of best fit graph.

   
3.  Analysis, conclusions, and evaluation (ACE) 

Suggest improvements to a procedure that will increase the accuracy of the procedure for the 
investigation or accuracy of the observations including how to standardize relevant variables and 
use a measurement method for the dependent variable which is more accurate.



 List of chemicals and other requirements which we will be using for the practicals.

1. Potassium iodide solution, Benedict’s solution, Biuret reagent/potassium hydroxide, copper sulfate, ethanol, potassium 
hydroxide, sodium hydroxide, sodium chloride, dilute hydrochloric acid, diastix, albustix, and other appropriate reagents 
will be used to test for biological molecules.

2. Methylated spirits (for extraction of chlorophyll) and litmus solution and red and blue litmus paper, eosin/red ink,   
thymolphthalein indicator, bromothymol blue, DCPIP (2,6-dichlorophenol-indophenol) will be used to analyze biological 
specimens. 

3. Experiments using ascorbic acid (vitamin C).  

4. Enzymes: amylase, trypsin (or bacterial protease) reactions.

5. Plant sources of catalase, e.g. sweet potatoes, mung beans, potatoes , wheat, barley or similar as a source of starch, 
non-competitive enzyme inhibitor. 

6. Microscope slides. 

7. Appropriate disinfectants, solvents for chromatography of chloroplast pigments. 

8. Aquatic plants for photosynthesis investigations, e.g. Elodea, Cabomba.



Each day will be consisting of 3 hrs of session.

Day and Date Type of analysis Time allotted Learning goals
March 9th (Monday) • Lab safety guidelines

• Lab equipment and 
apparatus

• Lab safety quiz 
• Practice drawing some 

sections of the slides of 
the previous years

• Lab safety guidelines
• Lab equipment and apparatus
• Lab safety quiz: 60 mins
• Working on the observation and pre-

sentation skills by observing 2 slides 
and then drawing a labelled diagram: 
60 mins

• Review of the previous year question 
paper and discussing the mark scheme 
and feedback on the diagrams:
60 mins

1. Data presentation in the
    form of labelled diagram

2. Clear method of presenting
the data.

3. Skillfully using light
microscope

March 10th (Tuesday) • Investigation of factors 
affecting enzyme activity

Experiment 1:
Use of enzymes in metabolic 
reactions and investigate the 
effect of temperature on the 
activity of enzymes: 90 mins

Experiment 2: 
2 Identification test for 
carbohydrates, fats and 
Proteins in the given sample: 40 mins

Review and feedback: 50 mins

1.  Interpretation of data or 
observations and identifying 
sources of error.

2.  Choose a suitable and 
clear method of presenting 
the data, e.g. tabulations, 
graphs or a mixture of 
methods of presentation.

3. Successful collection of 
    data and observations.

March 11th 
(Wednesday)

• Finding, with the help 
of experimentation, the 
levels of citric acid and 
data presentation in the 
form of graph.

Experiment 1:
Some plant cells contain 
vitamin C (ascorbic acid), 
which has many functions 
for maintaining human health. 
To find the best source of 
vitamin C may require 
estimating its concentration
in plant extracts: 90 mins

Experiment 2:
Observing the slide of a stained 
transverse section through a plant 
stem: 40 mins

Review and feedback: 50 mins

1. Interpretation of data or 
observations and identifying 
sources of error

2. Successful collection of 
data and observations.

3. Skillfully using light microscope

March 12th 
(Thursday)

Experiment 1:
Investigating how changing the 
concentration of copper sulfate 
solution (independent variable) affect-
ed the hydrolysis of hydrogen peroxide. 
The release of oxygen 
was measured by counting the 
bubbles when the oxygen was 
released through a delivery tube 
into a test-tube of water: 90 mins 

Experiment 2:
2 drawing a well labelled diagram for 
Xylem after observing the slide.

1. Interpretation of data or 
observations and identifying sources 
of error, tabulating the dependent 
and independent variables.

2. Skillfully using light microscope

March 13th 
(Friday)

Mock Practical Test Mock test: 2 hours 
Review and Feedback: 1 hour

1. Interpretation of data or observations 
and identifying sources of error, 
tabulating the dependent and 
independent variables.

2. Skillfully using light microscope
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