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Research Assistant Entry Test
- How to design an experiment

This material is adapted from one of the assignments in ARM class at CMU taught by Prof. Sara Kiesler
It looks very long but should take you about 3-4 hours.

Purpose


To understand and gain some experience using the scientific, experimental method to understand the causes or mechanisms behind a problem.  Things to do for this assignment are in italics. Please type your answers in another font.
Research Problem


Much user and beta testing, as well as much field research, is done in a situation in which one or more testers or researchers observe people doing tasks and/or using technology. In some cases, the observations are done in a lab setting. In other cases, the observers are more remote, for example, researchers observe people online in a chat room after getting permission. Or, researchers “observe” people by installing cameras and collecting video data for later observation. It has been argued that people’s behavior is disturbed or biased by the fact that they know (or think) they are being observed. If this bias exists, the data obtained from these studies could be unreliable or inaccurate. The problem to be understood in this experiment is whether observing people affects their behavior or the outcome of studies. 


Following the instructions in this module, you’ll design an experiment and collect a sample of the pretest data you would need to complete a full experiment. As far as we know, this experiment has never been done. Although you probably won’t conduct this particular experiment in your own research, you can use this module in the future as a template for designing other simple experiments. 

Report

Edit this document with your answers. 

Experimental Protocol Checklist (Steps)

	(
	Literature review 

	(
	Form a hypothesis 

	
	Decide on an independent variable 

	(
	
General, conceptual variable 

	(
	
Manipulation of variable (at least 2 levels)

	
	Method 

	(
	
Sample and random assignment of participants to condition 

	(
	
Procedure (step by step instructions) 

	
	Decide on the dependent variables

	(
	
General, conceptual variable (behavioral) 

	(
	
Measure of behavioral variable

	(
	
General, conceptual variable (self-report)

	(
	
Measure of self-report variable

	(
	Planning a strategy for how to analyze data, including expected values of the data 

	(
	Controlling the setting to ensure validity and reliability 

	(
	Checks on manipulations 

	(
	Other measures such as individual differences 

	
	Informed consent 

	(
	
Protecting confidentiality, assessing risks and benefits

	(
	
Apply for IRB approval

	(
	Pretest manipulations and measures 

	___
	Describe data (14) [steps not listed]

	___
	Analyze data (15) [steps not listed]

	__
	Interpret data (16) [steps not listed]

Int


Step 1. Literature Review (done)

First thing to do is check if anyone else has done relevant work. 

Let’s assume you’ve done a search in PsychInfo and other literature sources. (http://www.library.cmu.edu/Research/Online/DB/PsycInfo.html/) 
You searched on “effects of observing,” “reactive measurement,” and the like.

Here are two old but pertinent articles.

Kleck, R. et al. (1976). Effects of being observed on expressive, subjective, and physiological responses to painful stimuli. Journal of Personality & Social Psychology, 34, 1211-1218.

Samph, T. (1976). Observer effects on teacher verbal classroom behavior. Journal of Educational Psychology, 68, 736-741.

Each of these studies suggests that people distort their behavior in socially-positive directions when they are observed. However, nobody seems to have studied how observers bias user testing, beta tests, or studies in the use of technology. Reading this literature encourages you to move ahead with your study. 

Step 2. Form hypotheses

Do you think merely observing people has an effect on them? Or is it possible that it matters how the observation is done? Why?
Here are some plausible scenarios to consider below:

· If participants in a study know the people running the user test are experts, they might feel nervous about looking stupid.

· If participants think the people running a user test developed the technology being tested, they might feel social pressure to give it a good evaluation.

· If the people running a study are all dressed up and the test is very formal, this study situation might be intimidating to the participants. Their anxiety might translate into more mistakes.


Write another plausible scenario (or two) where observers have an impact on participants or users.

Choose one (1) scenario from those above, including your own if you wish. Write a hypothesis, derived from the scenario. The hypothesis should be stated as a comparison of two conditions, where one condition is expected to have a bigger effect than the other. Example: When a former baseball player conducts a user test of a pitcher’s training program, participants will be more nervous than when a peer conducts the user test.

Step 3. Independent variable

What is your independent variable? Directly from your hypothesis, decide the name of your independent variable.  
Examples of independent variables: expertise of those running the test; evaluation anxiety of users; use of videotape in the user test; the number of observers, etc.

Write the name of the independent variable and the levels of the independent variable in the chart below. Levels are also called “conditions” of the experiment. Example of levels of the independent variable: high vs. low expertise of those running the test. Avoid the fuzzy “experimental group vs. control group” label, which is likely to lead to a sloppy experiment and sloppy results.

	Name of independent variable:

	Condition 1: 


	Condition 2:



Scenario and manipulation of IV: What will your participants and experimenters be doing in the study or test? Within this scenario, you must be able to manipulate (vary purposely) the independent variable. Write down a few sentences describing the scenario of the experiment. What will you do to implement the two levels of the independent variable? The scenario must be plausible. Please use a between-subjects design (see lecture notes and textbook for explanation).
Double check your manipulation. Can you randomly assign participants to each condition, so that every participant has an equal chance of being in one condition or the other? Say yes or no and explain why. (The answer should be “yes!”)
Step 4. Sample and Random Assignment (done)

Assume you will recruit and select 42 participants from a list of volunteers. All are students at CMU (unless this is impossible given your hypothesis.). You assume you will “lose” a couple of participants because of unforeseen problems, so you really expect 20 participants per condition.

How will you assign participants to experimental conditions 1 and 2? In random assignment, always write down what the experimenter will say and do, if anything. For this study, the experimenter (out of sight) picks a slip of paper out of a hat just before the participant starts the experiment to assign the participant to condition. The experimenter does this just before the manipulation of the independent variable (IV), but without replacing the slip, so that there are equal participants in each condition.

Step 5. Procedure

What will you tell the participants the purpose of the experiment is? Will you require any deception? If so, you must have a good, ethical ”cover story” that’s consistent with how you recruited participants, and a plan for debriefing.

Write a plan for the procedure. This plan should be at least one page long. You should describe step by step what will happen to the participants as they go through the study. For this assignment, try to be specific about the setting, number of experimenters, and specific dialogue or behavior that the experimenter will say or do in introducing the study and ending it. In other words, what is the script that the experimenter follows? If there is a confederate, what does the confederate say? What is the task that people do? What are the steps in the task? How long does it take? Are there any manipulations that require the experimenter or a confederate to act differently or say different things in each condition? You need to describe the manipulation of the independent variable.

Step 6. Dependent variable (1)
Choose 1 behavioral dependent variable. A behavioral dependent variable is not a self-report of behavior but the overt behavior a person performs, often without much self-consciousness. Possible examples are speed of doing a task, mistakes on a task, or attention to a secondary distraction. Describe your behavioral dependent variable using a general (conceptual) term such as “speed of performance.”
Review your procedure and describe the situation in which this dependent variable will be measured. Example: “Participants will be observed while they perform the second of two speeded typing tasks.”  (That’s just an example. You’ll need to adapt your measurements to your procedure and to the hypothesis you want to test.)

Describe how you will actually measure this dependent variable, e.g., “number of characters typed on the typing tasks.” (You’ll need to adapt your measure to your conceptual variables, procedure, and to the hypotheses you want to test.) Don’t forget to include your unit of measurement such as time in seconds, characters in sentences, etc.

Do you expect a difference? Say yes or no. Yes is the right answer, but which direction should this difference be, according to your hypothesis? (Do not predict the null hypothesis or no effect.)
Step 7. Second dependent variable  

Choose 1 attitudinal or self-report of mood as a second dependent variable, as would be assessed in a questionnaire. Describe the variable you want to measure to test your hypothesis.
Design the measure. Write ONE question that you would put on a questionnaire that would be given to participants (posttest only or pretest-posttest). Write down your question using a 5 pt scale from 1 to 5, where 5 is the more positive end of the scale and 1 is the least positive end of the scale. Examples are below. 

My present mood is (circle the appropriate number)

Sad
1

2

3

4

5
Happy

Tired
1

2

3

4

5
Peppy

Bored 1

2

3

4

5
Interested

Anxious 1

2

3

4

5
Calm

Describe the situation in which this measure will be administered. Example: “Participants will answer this question just prior to the second task.” (That’s just an example. You need to adapt your situation to your conceptual variables and to the hypotheses you want to test.) Check timing. Avoid administering self-report measures that could influence the behavioral results. Always give a rationale for a questionnaire. 

Write your question below, explain why you are asking this question, and when you plan to administer it. .

Step 8. Planning an analysis strategy

Do you expect a difference in scores on your measures? (Again, yes is the right answer, but which direction should this difference be?) How will you test your hypothesis?

Here is a chart that you should fill in with your own labels and made-up data, just to be sure you are on the right track.
Comparing the effects of conditions 1 and 2, what do you expect, according to your hypothesis? There should be a difference! (Do not predict the null hypothesis.)
 Step 9. Controlling the setting  

One way to control for extraneous variables is by controlling the participants’ exposure to these variables. For example, if you are running user tests in two conditions, then don’t run one condition in the mornings and one in the afternoon, since performance differs systematically across times of day. Here is another example: Suppose you manipulate the experimenters’ clothing (formal vs. informal). Fine but you cannot make the formal clothing so uncomfortable that the experimenter looks mean in the formal clothing condition. 

Make a list of at least 5 factors that you will need to control in your experiment.

Step 10. Checks on the manipulations. 

In most experiments, you would be expected to have an independent check to see if your manipulation was successful. Write a question for your questionnaire, including the scale on which it will be measured, that would help check on the success of your manipulation. 

Example check on a manipulation: Suppose your IV was “visibility of an observer” (high versus low). To check on whether the manipulation was successful, you could ask your participants to recall what the observer was wearing. If the manipulation worked, then those in the “high” condition should have a better memory of what the observer was wearing. Or, you could just ask: “On a scale from not visible to highly visible (1 to 5), how visible was the observer?” 
Step 11. Individual differences. (Done)

In most experiments, you would also gather demographic or other information about your participants to be sure they weren’t greatly different across the conditions of the experiment (for example, that their average ages were about the same in the two conditions). In some cases, you might be very interested in how some kinds of people reacted as compared with others, and you might have formulated a hypothesis about this. Choose individual difference variables to check on such as ethnic group, computer experience, age, etc. Write a question to assess participants along that dimension.  Example below.

Usually I am pretty good at quickly figuring out what’s what in a social situation 
(Please circle the appropriate number.)

Agree

1

2

3

4

5
Disagree

Write a hypothesis about how participants who vary along that dimension might respond differently to your experiment. Example below:


People who are good at figuring out social situations are likely to be high in the personality trait of self-monitoring and therefore will be more likely to react to observation. 

Step 12. Informed consent. (Partly done.)

You’ll need to prepare a consent form and submit it to the IRB. (Note. We will help you prepare consent forms and IRB approvals for your studies.) One of the questions the IRB asks is about protecting confidentiality and anonymity. Describe how you will protect confidentiality and/or anonymity for your participants by keeping data from others, using permissions on computers, anonymizing data, etc.





Step 13. Pre-testing  (Done)

Manipulations and measures of an experiment should be pre-tested so you do not waste participants’ time and yours. Do a very preliminary pretest of your manipulation or one of your measures on one person using someone else in the class or a friend. Write down the result below. What changes would you suggest, if any, to the experiment?
Step 14. Data Analysis (Optional)
Now assume that you have completed a pretest of your study, and that you are ready to analyze your data. We are going to give you some hypothetical data to analyze. We are assuming two conditions in the experiment (one independent variable) and two measures, the main dependent measure that you devised and a mood question. 

In the table below, replace the label “A” with the name of your condition that you predicted would end up with more positive scores. Replace the label “B” with the name of the condition that you predicted would end up with more negative scores. You should put these data into JMP or other statistics software and analyze them for this module.  Also please rename the column DV1 with your dependent measure (and now we’ll just assume your measure ranges from 1 to 20).
	Participant
	Condition
	DV1
	Self report score

	1
	A
	15
	5

	2
	B
	14
	4

	3
	B
	19
	2

	4
	B
	10
	1

	5
	A
	18
	7

	6
	A
	19
	6

	7
	B
	10
	6

	8
	A
	17
	6

	9
	B
	12
	4

	10
	B
	13
	1

	11
	A
	15
	5

	12
	A
	14
	4

	13
	A
	16
	6

	14
	B
	9
	3

	15
	B
	10
	7

	16
	B
	11
	4

	17
	B
	12
	5

	18
	A
	17
	5

	19
	A
	18
	6


Step 15. Describing your data (Optional)
a. Attach a chart showing the distribution (histogram) of your dependent variable 1. 

b. Do the same for dependent variable 2.

c. Make a table to show the means for the two conditions on each dependent variable.

d. In the table add the standard deviations in parentheses next to each mean.

 (mood).
Step 16. Testing hypotheses and interpreting your results (Optional)
a. Test the difference between the conditions, using a t test, for the first dependent variable.

b. Test the difference between the conditions, using a t test, for the second dependent variable
c. What did your results show? Please attach your completed analyses. To do this you need to first create a “journal” from the edit menu, then “save” the journal file as an rtf file on your computer. Using the extension .doc will remind you to open and save this file in Word.

d.  Do your results support your hypothesis or not? In what way?

e. Is there an alternative explanation (other than your hypothesis) for the results? Propose an alternative explanation (at least one) for the results you got, and how you could change the experiment to rule out that explanation.

f. Can you generalize your results? What could you do to make your experiment more generalizable?

You are done! Please send the answer to haiyi@cs.umn.edu  with “ RA application” in the title.


2

