
A Level Computer Science
Summer bridging work

To help you get ready for Year 12 Computer Science we have put together a project for you.

Make sure you read through the project carefully before starting and have fun coding. We 

suggest you make use of sub routines and function to help solve this problem.

We would also like you to attempt a solution using Visual Basic (if you don’t have time to start 

learning a new language, use your usual coding language). You can download Visual Studio 

(the IDE we use at CAST Sixth Form and includes C#) click here. Make sure you add the 

following modules: ‘.net Desktop Development’ & ‘Universal Windows Platform 

Development’.

Remember your knowledge of coding constructs and methodologies is the same in most 

coding languages. An if statement is still an if statement. To help get you started click here for 

a supporting document. You will find the following websites 
helpful: tutorialspoint.com & VB.NET - Dot Net Perls

Project:  Make a population model

When studying the environment, scientists sometimes look at how population sizes of 

animals and plants change over time. The scientists can use this information to find out 

which species are in danger of becoming extinct, to predict the effect of introducing a foreign 

species of animal into the countryside, or to discover the effect of a pollutant. Studying 

populations of animals and plants in the wild can take a very long time, so scientists use 

computer models to help them in their studies. You have been asked to create a simple 

population model to investigate how a greenfly population changes. Greenflies are a 

common insect that are considered to be a pest by gardeners because they damage roses 

and other garden plants. 

The photograph above shows a greenfly infestation on a rose bush.

https://visualstudio.microsoft.com/vs/community/
https://www.cambridgeast.org.uk/Portals/0/adam/AccordionTwo/cS_tCIW6mk6GkcMhpwj5LA/Content/Learning.pdf
https://www.tutorialspoint.com/vb.net/index.htm
https://www.dotnetperls.com/category_vb-net
https://www.dotnetperls.com/category_vb-net
https://www.dotnetperls.com/category_vb-net


The life cycle of greenfly is complex and the model you have been asked to create will 

model only some aspects of the greenfly life cycle. In the summer, the population consists 

only of females and each female gives birth only to females. 

The Population Model rules 

To create a population model, the following rules must be followed. 

1. The population consists only of females.

2.  2. At any one time there are three types of individual in the population: • Seniles – old 

greenfly that do not reproduce • Adults – greenfly that are reproducing • Juveniles – 

greenfly that are too young to reproduce. 

3. The model lasts for a set number of new generations. At the end of each generation:

• all surviving senile greenfly remain as seniles

• all surviving adult greenfly change from adults to seniles 

• all surviving juvenile greenfly change from juveniles to adults. 

4. Each type of individual has a survival rate. The survival rate is used to calculate the 

number of individuals that survive at the end of each generation. This number can be a 

value between 0 and 1.

• A survival rate of 0 means no individuals of that type survive at the end of the 

generation.

• A survival rate of 1 means all the individuals of that type survive at the end of the 

generation.

• A survival rate of 0.25 means that a quarter of the individuals of that type survive 

to the next generation. 

 The number of individuals surviving to the next generation is calculated using the 

formula: 

 New number of individuals = Current number of individuals X survival rate 

5. Adult greenfly have a birth rate. The birth rate is used to calculate the number of      

     juveniles that adults produce each generation. This number can be a fraction, so a

    birth rate of 1.5 means that, on average, each adult produces 1.5 juveniles each

    generation. 

     The number of juveniles born each generation is calculated using the formula: 

     New number of juveniles = Current number of adults X birth rate 

6. Numbers of individuals in the model are measured in thousands. 

7. The following values must be set before the model is run: 

• the initial numbers (called Generation 0) of juveniles, adults and seniles

• the birth rate and survival rates

• the number of new generations over which the model runs. This must be 

between 5 and 25. 



Example data
Table 1 shows the data that are used by the model to generate the results in Figure 1. 



Tasks

1) Develop a main menu for the program. The options on the main menu should be: 

• Set the Generation 0 values

• Display the Generation 0 values

• Run the model

• Export data

• Quit

2) Develop the part of the program that allows the user to set the Generation 0 values for 

the:

• population numbers of juveniles, adults and seniles 

• survival rates for juveniles, adults and seniles 

• birth rate 

• number of new generations to model. This should be between 5 and 25. 

The program should then return to the menu. 

3) Develop the part of the program that will display the Generation 0 values for juveniles, 

adults and seniles, the birth rate and the survival rates. The program should then 

return to the menu. 

4) Develop the part of the program that runs the model, displaying the number of 

juveniles, adults and seniles and the total population size for each generation from 0 

to the number of new generations entered. The program should then return to the 

menu. 

5) The model needs an export feature to save the data so that it can be used in another 

application (such as a spreadsheet package or CSV file). 

Develop your program so that when the user chooses to export the data: 

a) They are asked to enter a suitable filename 

b) The program should check whether a file of the same name already exists. 

c) If the file does not already exist, then the data are saved. 

d) If the file does already exist, the user should be asked whether they want to 

overwrite the existing file. 

e) If they choose to overwrite the existing file, then the data are saved. 

f) If they choose not to overwrite the existing file, then they should be returned to 

step a. After this option has been completed, the program should return to the 

menu. 



6) In a real population, if the total population becomes too high, the survival rates will 

decrease because of disease. 

    When the total population size reaches a disease trigger point, disease will take effect. 

    When the total population size falls below this trigger point, disease will have no effect.

    The effect of disease is unpredictable. To simulate this effect a disease factor is applied 

    to the survival rates of juveniles and seniles. 

• The disease factor is represented by a random percentage between 20% and 

50%. 

• To calculate the new number of juveniles and seniles in the next generation, the 

following formula is used: 

New number of individuals = Current number of individuals X survival rate X disease 

factor 

   Extend your menu from Task 1 to include an option to enter the total population disease 

   trigger point.

   Extend your program to allow for the effect of disease in calculating the population 

   sizes. Disease will reduce the survival rates of juveniles and seniles only.

Submission 

Design 

Using the techniques, you have developed in your GCSE create a design for your project. 

You should use a range of hierarchy charts, flowcharts and pseudocode. 

Programming 

Hand in a complete code listing, with comments to show you understanding of the code 

you have written. 

Testing 

If you have time develop and implement a test plan. 

When you have finished add all of your work to a word document with your name in the 

file name and email it to: barry.cooper@cambridgeast.org.uk
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