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Criterion B: Inquiring and designing
	Achievement level
	
	
	Level descriptor

	0
	The student does not reach the standard described in any of the levels below.

	1-2
	The student is able to:

i. state a problem or question to be tested by a scientific investigation

ii. outline a testable hypothesis

iii. outline the variables

iv. design a method, with limited success
	
	 The research question or problem is inappropriate or incorrectly formulated.
 The research question or problem is stated using minimal scientific vocabulary not based on research.
 The hypothesis is formulated but not described and not theoretically justified.
 Variables are not correctly identified as independent, dependent and controlled.

 The manipulation and measuring of all the variables has barely been described and mistakes are often made.
 The method does not allow for the collection of sufficient relevant data. 

 The method is not clear or safe and not well structured.

 An incomplete list of materials, and without proper names, is included.
 No references have been included.

	3-4
	The student is able to:

i. outline a problem or question to be tested by a scientific investigation

ii. formulate a testable hypothesis using scientific reasoning

iii. outline how to manipulate the variables, and outline how relevant data will be collected

iv. design a safe method in which he or she selects materials and equipment
	
	 The research question or problem is formulated but it is not concise.
 The research question or problem is outlined using the proper scientific vocabulary and based on some research.
 The hypothesis is formulated and described but not theoretically justified.
 Independent and dependent variables are correctly identified but controlled variables are incomplete.
 The manipulation and measuring of all the variables is described, but with some important mistakes.
 The method barely allows for the collection of sufficient and relevant data. 

 The method is not always clear or safe and could be better structured.

 An incomplete list of materials, and not always with proper names, is included.
 A reference list is included but not in the APA format or with some mistakes.

	5-6
	The student is able to:

i. describe a problem or question to be tested by a scientific investigation

ii. formulate and explain a testable hypothesis using scientific reasoning

iii. describe how to manipulate the variables, and describe how sufficient, relevant data will be collected

iv. design a complete and safe method in which he or she selects appropriate materials and equipment
	
	 The research question or problem is adequately formulated, but could be more clear and concise.
 The research question or problem is described using the proper scientific vocabulary and based on some research.

 The hypothesis is formulated, explained and theoretically justified but with limited scientific reasoning. 
 Variables are correctly identified as independent, dependent and controlled.

 The manipulation and measuring of all the variables is explained with little mistakes.
 The method allows for the collection of sufficient and relevant data. 

 The method is clear, safe and logically structured, with little mistakes.

 A complete list of materials, mostly with their proper names, is included.

 A reference list is included in the APA format.


	7-8
	The student is able to:

i. explain a problem or question to be tested by a scientific investigation

ii. formulate and explain a testable hypothesis using correct scientific reasoning

iii. explain how to manipulate the variables, and explain how sufficient, relevant data will be collected

iv. design a logical, complete and safe method in which he or she selects appropriate materials and equipment.
	
	 The research question or problem is well formulated, clear and concise.

 The research question or problem is well explained using the proper scientific vocabulary and based on previous research.

 The hypothesis is well formulated, explained and theoretically justified with correct scientific reasoning and without mistakes.
 Variables are correctly identified as independent, dependent and controlled.

 The manipulation and measuring of all the variables is well explained. 

 The method allows for the collections of sufficient and relevant data. 

 The method is completely clear, safe and logically structured.

 A complete list of materials, with their proper names, is included.
 A reference list is included in the APA format.


Task: To plan an investigation into the relationship between force, mass and acceleration.
You will perform the experiment you design in during one PE lesson in San Pablo. The experiment should investigate one factor that may affect your acceleration. Your method should be clear and produce a set of data that can be used to take an average and generate a graph. 
Make sure your hypothesis is based on scientific principles that can be referenced. There is lots of help to plan and write an investigation here: http://www.sciencesfp.com/how-to-write-a-lab-report.html. A good way to start includes:

1- Research the relationship between F=ma. Include the formula and units in your background information.
2- Brainstorm as many things as you can think of that may affect your rate of acceleration.
3- Choose one as your independent variable.
4- Research and decide on a suitable method to measure your acceleration. You may need a partner to help with this stage. You will use the measurements to calculate your acceleration. This is your dependent variable.
5- You will need to consider the other factors you identified and make sure they do not change to make it a fair test. These are your control variables.

6- Include a list of the materials you will use. 

7- Explain step by step how you plan to perform your investigation. This is your method.

8- Where will you record your data? Including a sample table is a good idea.
9- Use the IB concepts to give your investigation a focus:

Key concept: Systems – investigate the interacting or interdependent components of  F=ma.

Related concepts:  Energy – the capacity to do work, Movement - result of displacing from one location or position; Transformation – changes in form of energy.

Below is a template that includes all of the required sections for the formative proposal. Make sure you use the rubric above to check you have fulfilled the criteria, this is very important!
Title
Research Question
Objective
Background information
Hypothesis
Variables 

Materials

Method (Numbered list, verb first, 3rd person imperative)
References In APA style (Use citethisforme.com)
