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I. Conceptual vs. Operational Variables 

II. Independent Variable – Manipulation check 

III. Dependent Variable – Floor/ceiling effects 

IV. Independent Groups Design - Randomization 

V. Repeated Measures Design - Counterbalancing 
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Stripes versus polka 

dots 

Psychic abilities Alcohol 

TV Online shopping Attractiveness 

Dogs Left-handed versus 

right-handed 

Salty snacks 

Impatience Self-esteem Brainstorming 

Lighting/brightness The color pink Breakfast 

Language skills Pain Stress 

Airplane food Birthdays Achievement in 

school 

Being stuck-up Apple computers or 

PCs 

The smell of ginger 

Warmth Scheduling Speed dating 
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1. Come up with a hypothesis using two of the concepts listed above: 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

2. How would you operationalize these conceptual variables? 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

3. Which one is the IV (or predictor variable) and which is DV (or outcome variable)?  

________________________________________________________________________ 

An important issue related to the independent variable is the concept of a manipulation 

check. You should consider doing a manipulation check if your IV cannot be directly 

measured. For instance, if you’re using different colored rooms as your IV, there is no 

reason for a manipulation check. However, if you wanted to manipulate type of video 

(funny vs. sad), you may want to include a manipulation check at the end of your study to 

make sure that the videos were perceived in the intended way. Typically, these questions 

would be embedded in a list of other questions to conceal purpose of the experiment.  

 

4. Is a manipulation check required for your study? If so, explain how you would check. 

________________________________________________________________________

________________________________________________________________________ 

An issue related to both the IV and DV is the notion of a floor/ceiling effect. In any study, 

if people’s performance cannot vary (because the scores are all too low or too high), then 

you likely have a floor or ceiling effect. Should such a concern emerge, you’d have to re-

design your study.  

 

5. Are floor/ceiling effects a concern for your study? 

 

________________________________________________________________________

________________________________________________________________________ 
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Independent Groups Design 

 Participant exposed to only one level of independent variable 

 Example: 

Effects can arise over the course of the experiment. For instance, suppose that the 

experimenter starts out with all sorts of enthusiasm, but by the 300
th 

participant is 

becoming a bit tired of the whole process. That experimenter might have an effect on the 

responses of the participants throughout the course of the study. To minimize impact of 

such changes, you should collect data in a way that a given condition of the experiment is 

as likely to occur early in the collection process as it is to occur late in the process. The 

best way to ensure such balance is to run participants in each condition before running 

the next participant in any one condition. Typically you would also vary the order in 

which you run the conditions. This is called randomized replication.  

 

 Randomization –  

o IV with 4 levels (A, B, C, D)  

o P1 = A, P2 = B, P3 = C, P4 = D, P5 = C, P6 = B, P7 = D, P8 = A 

Repeated Measures Design 

 Participants exposed to all levels of the independent variable 

 Example: 

In this type of design, carryover (order) effects are likely to occur in the participants’ 

responses. You can’t eliminate these effects, but you can ensure that the effects are 

spread out evenly over the conditions. This procedure is called counterbalancing.  

 

 Counterbalancing –  

o IV with 2 levels (A and B) 

o P1 = A first, B second; P2 = B first, A second… 

 

 

Reference: http://www.skidmore.edu/~hfoley/Handouts/Experimental%20Design.pdf 


