IB Biology Internal Assessment

The Design Criterion
The practical work component (laboratory work) of the IB Biology Course is designed to give students the opportunity to gain experience in how biological investigations are carried out.  In addition to participating in laboratory experiments that allow students to experience the methods and techniques used to collect and analyze data, IB also wants students to have the chance to explore biology-related questions that they are genuinely curious about.  As part of the IB Biology Internal Assessment, students are required to generate their own research question and design an experiment attempting to answer the question.  
Assignment:
You will choose a biological topic that is of interest to you.  You will then develop a clear focused research question within that topic and design an experiment attempting to answer your research question.  Don’t panic, you are not actually required to conduct the experiment!  Use the following guidelines in designing your experiment:
1. A clear, focused research question will state the dependent and independent variables.  
For example:  What is the effect of blow-drying on the breaking force of human hair? is better than What is the effect of hair treatment on the tensile strength of human hair?  
In this example, the “effect of blow-drying” is the independent variable, and the “breaking force of human hair” is the dependent variable.

2. Formulate a hypothesis that includes a proposed relationship between the independent and dependent variables.

3. Identify the independent and dependent variables.

4. Identify any additional variables that might have an effect on the dependent variable if they are not held constant.  These are the variables that must be controlled.  Since many variables could potentially affect your dependent variable, choose the most significant three or four variables that should be controlled.  

5. Determine what materials will be needed to conduct the experiment.  Write these up as a List of Materials.

6. Write a procedure to carry out your experiment.  The method should be designed so that the change in the dependent variable is due to changes in the independent variable only.  You should change only one thing (the independent variable) and attempt to hold everything else constant (in other words, control any other variables that might affect your dependent variable).  In the case of the above hair experiment, variables that might affect the dependent variable (breaking force of hair) could be whether the hair is wet or dry, curly or straight, chemically treated, or the length of the hair.  These variables would need to be held constant (in other words, controlled) so that the only thing affecting the breaking force of the hair would be whether or not it was blown dry (the independent variable).

When writing your procedure, imagine someone you will never meet attempting to carry out your instructions.  Write a clear, step-by-step procedure (i.e. Wrap each hair around the hook four times).  You may include a diagram of the apparatus.  

Biological investigations should include multiple measurements of data.  This would usually include at least 5 measurements or 5 trials.  5 to 20 measurements or trials would be considered a very small sample size.  

7. Be sure to consult your IB Internal Assessment Guide for further details on designing an experiment.
The following is the rubric published by IB that is to be used by the teacher to assess your experiment:
Design

	

	 
	ASPECTS

	LEVELS
	Defining the problem and selecting variables
	Controlling variables
	Developing a method for the collection of data

	Complete/2 
	Formulates a focused problem/research question and identifies the relevant variables.
	Designs a method for the effective control of the variables
	Develops a method that allows for the collection of sufficient relevant data.

	Partial/1
	Formulates a problem/research question that is incomplete or identifies only some relevant variables
	Designs a method that makes some attempt to control the variables.
	Develops a method that allows for the collection of insufficient relevant data.

	Not at all/0
	Does not identify a problem/research question and does not identify any relevant variables.
	Designs a method that does not control the variables. 
	Develops a method that does not allow for any relevant data to be collected.


Each student must be assessed twice using the above rubric.  This means you will need to develop TWO different research questions and experiments.  

Please identify “Design IA #1” or “Design IA #2” in the title of your paper.
Due Dates:

The first Design Criterion Internal Assessment will be due:

November
The second Design Criterion Internal Assessment will be due:

February
PLEASE NOTE:  WORK THAT IS SUBMITTED FOR ASSESSMENT USING THE INTERNAL ASSESSMENT CRITERIA IS EXPECTED TO BE THE STUDENT’S OWN WORK.  YOU MAY NOT WORK WITH OTHER STUDENTS TO COMPLETE THIS ASSIGNMENT.  YOU MUST HAVE YOUR OWN QUESTION AND THE EXPERIMENT YOU TURN IN MUST BE YOUR OWN WORK.  ANY EVIDENCE OF COLLABORATION WITH ANOTHER STUDENT OR PLAGIARISM WILL BE CONSIDERED CHEATING.  THIS MAY RESULT IN YOUR REMOVAL FROM THE IB PROGRAM!
