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A hypothesis is a suggested solution or a refinement of a problem. The hypothesis should be written to state what the research expects to be the relationship between the independent variable (manipulative variable) and the dependent variable (responding variable). The hypothesis is formulated after the review of related literature and before the actual experiment.  A well written hypothesis is a clear, concise and testable statement of the relationship or differences between the two variables studied. A commonly used format for the hypothesis is the If….then….clause. Initially it is easier for students to write the hypothesis in this manner to help them distinguish between the independent and dependent variable of the study.

Format: If the independent variable is (increased/decreased) then the 
dependent variable will (increase/decrease).

Notice that by using the terms increased/decreased, the hypothesis becomes measurable, an important characteristic of any well-written hypothesis.
 At the end of the experiment, you should either accept or reject the hypothesis based on the analysis of the data. Whenever you reject the hypothesis you should propose an alternate hypothesis to test again (see .
An independent or manipulative variable is that which the investigator purposely changes to modify the dependent or responding variable. It is recommendable that students begin with one independent variable. An independent variable can have different levels to represent different amounts or stages.
Ex. In a study to determine the best proportions of nitrogen, phosphorus and potassium (NPK) of a fertilizer on the yield of fruit per season, the different ratios of nutrients can be used as different levels of the independent variable: 

a) 1 part Nitrogen, 1 part Phosphorus and 1part Potassium (1:1:1)

b) 1 part Nitrogen, 2 parts Phosphorus and 1 part Potassium (1:2:1)
c) 2 parts Nitrogen, 1 part Phosphorus and 2 parts Potassium (2:1:2)
The dependent variable or responding variable(s) is what the investigator will observe/measure as a consequence of introducing the independent variable. A study can have more than one dependent variable.


Ex. In a study to determine the effect of educational video game playing on hand-
eye coordination and reading and spelling abilities; there are three dependent 
variables.  
In many instances, an operational definition of the variables is necessary to clarify what will be measured and the unit used to report that measurement.

Ex. In a study to determine the relationship between pruning frequency and 
growth of Citrus sinensis (orange tree), “growth” is a broad term that needs to be 
operationally 
defined. In this case growth could relate either to the height of the 
tree(m) or to the diameter of the trunk(cm). The hypothesis should what you will 
consider as growth for your study:



 If Citrus sinensis (orange trees) are pruned yearly then, tree growth will 


increase by 5% as determined by the diameter of the trunk 




measured in 
centimeters.
As the investigator writes an Experimental design or plan for the investigation, the following components should be included and clearly documented on the project: 
I.V.  


One independent variable clearly stated with possible levels.
D.V. 


Dependent variable clearly identified through operational 





definitions.
Trials:


Number of trials or times that each level of the I.V. will be tested. 




The number of trials is commonly an uneven number. Common




number of trials used in student research range from the minimum 



which is 3, to 100 which allows for easier statistical manipulations.
Constant(s)      

The constants are those variables which will not be changed. 




Generally speaking these are surrounding conditions 





(ex. temperature, amount of light) and other characteristics 




stipulated by the researcher (ex. 5 day germinated seedlings) 




which are used for the selection of the object or subject of study.

Experimental Group: 
Group of subjects (for people) or objects (for things) that will 




receive the treatment or different levels of the independent 





variable.
 Control Group: 

Group that will not receive the treatment or conditions described in




the independent variable. This group is left at the normal 





conditions (Ex. no fertilizer, no video game playing, no pruning).
Type of Research: 
Within the quantitative categories these can include: 





observational, comparative (correlational), causal-comparative 




research* and experimental (see the section on Problem 





Statement for a description of each.
*A causal-comparative research study takes the form: The effect of [independent variable] on [dependent variable] for [subjects], with the understanding that the independent variable is not under experimental control.
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Practice Designing your Experiment

From: Cothron, Giese, and Rezba, Students and Research, 2000.
Student Name ____________________   Period ______   Date _______________

Instructions: Complete your Experimental Design Diagram by filling in the spaces provided for your proposed study.
	Title: The Effect of ________________ (IV) on ___________________ (DV)



	Hypothesis:


	Independent Variable:__________________  (unit of measure:     _______    )



	Levels of Independent Variable, Including the Control

	(control)
	
	
	
	

	How many repeated trials for each of the IV levels

	
	
	
	
	

	Dependent Variable:     __________________  (unit of measure: _________  )



	Constants:

Potential Variable

Level held constant

Potential Variable

Level held constant



	Safety Considerations:



	Measurement Tools Needed:
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