Report on an Interactivity Experiment

The Experiment

Recently, a group of graduate students conducted a series of experiments to determine just how important teacher-student communication is to successful instruction.  The results, while in line with the researchers' expectations, did offer some insights into what is known as the Gulf of Execution and the Gulf of Evaluation.   Dr. Wayne Nelson, a member of the Instructional Technology faculty at Southern Illinois University, Edwardsvuille (SIUE), oversaw the experiment.

The basic premise of the experiment was to observe human interaction in a controlled environment.  The tests were conducted in three trials using two test subjects.  Each researcher, there were eight, conducted the trials and then the results were compiled.   The protocols for the tests were as follows: for each trial the researcher gave each subject six common items; a CD case, a can of soup, a pair of scissors, a spoon, an unsharpened pencil, and a wash cloth.  With these items, the first test subject, designated as the "Instructor" was to arrange the items into a design and then instruct the second subject, referred to as the "Builder," on how to recreate the layout.  The test subjects were seated back to back so they would be unable to see the designs of the other person.


For the first trial, only the instructor could talk, meaning the builder was unable to ask questions for clarification.  For the second trial, the builder was able to ask the instructor questions to get clarification.  For the final trial, the instructor was able to look at the builder's design during the trial and the builder was able to ask questions.  
The Results

As the experiments were being conducted, the researchers took careful notes including videos of the trials and photographs of the finished designs.  Upon completing the trials, the results from all eight experiments were compiled.  You can see these results in the following charts:
Table 1.

	Name
	Time
	Moves
	Mistakes

	Becky1
	2.07
	7
	2

	Becky2
	2
	6
	0

	Becky3
	1.2
	7
	0

	Bora1
	3
	6
	1

	Bora2
	1.75
	6
	0

	Bora3
	1.5
	6
	0

	Carol1
	5
	4
	2

	Carol2
	2
	0
	0

	Carol3
	1
	0
	0

	Crystal1
	3.43
	6
	1

	Crystal2
	2.51
	18
	6

	Crystal3
	1.53
	7
	0

	Gemma1
	3.25
	6
	2

	Gemma2
	6
	10
	1

	Gemma3
	3.25
	13
	0

	Josh1
	4
	6
	5

	Josh2
	5
	9
	2

	Josh3
	5
	13
	3

	Laura1
	4
	10
	1

	Laura2
	4.25
	15
	1

	Laura3
	3.75
	10
	2

	Theresa1
	2
	6
	3

	Theresa2
	1.25
	6
	2

	Theresa3
	1.75
	9
	0

	
	
	
	

	Trial 1 Average
	3.34375
	6.375
	2.125

	Trial 2 Average
	3.095
	8.75
	1.5

	Trial 3 Average
	2.3725
	8.125
	0.625

	
	time
	moves
	mistakes

	Total Average
	2.937083
	7.75
	1.416667



When interpreting the results, the noticed some interesting trends.  As more freedom was given to the instructor to guide the builder, the number of moves required to complete the design increased while the number of mistakes made and the amount of time needed decreased.  We can see this clearly in the following graphs:
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When asked to explain why this may be, researcher Rebecca Johnston said " this is because in the second trial, the builder was allowed to ask questions for clarification resulting in moves the Instructor hadn't intended," and that because the instructor could see what the builder was doing during the third trial "the Instructor had to clarify directions, resulting in fewer moves for builder clarification." Dr. Nelson agreed saying that "two-way interaction is messier, but results in a better product. Having all communication channels available to the instructor (3rd exp) is the most effective, if not most efficient." 

Gulf of What?


This experiment gave the researchers first hand insights into what is known as the Gulf of Evaluation and the Gulf of Execution.  These terms, coined by psychologist  Don Norman, provide a model for us to understand why things do not always go as planned.  The Gulf of Execution shows how well the operations a system can carry out compared to the intentions of the user. Researcher Joshua Marshall relates an example from the experiment: "In the first trial, the instructor opened the CD case and laid it flat on the table vertically and instructed the builder to place it so that it was "tall."  The builder looked at the case for a moment, opened it as instructed and after a few moments placed it on the table spine up in a teepee like fashion, thereby making it tall just as instructed."  This example shows how important the Gulf of Execution can be in a system.  Because the builder was unable to ask questions, they did not have a complete awareness of the options available to them and in some instances had to rely on nothing more sophisticated than guessing.

This example also provides some insight into the Gulf of Evaluation.  "Now, because the instructor was not able to see the builder's progress," Marshall says, "she had no way of evaluating the state of the system, in this case the two designs."  The Gulf of Evaluation was lessened considerably in the third trial because the instructor could see what the builder was doing and could give feedback.  For this reason the third trial shows the builders made fewer mistakes on average.
So What...


With a proper understanding of the Gulf of Execution and the Gulf of Evaluation, the researchers hope that when designing future interactive systems, such as computer programs, they will be able to lessen these Gulfs and make them more efficient for the end users.  "It's important to realize that oftentimes, these Gulfs can have a cascading effect," Marshall says, " and that with new command that the user is not aware of, or new  system state that is not obvious, the end result moves further and further from the intended goal." We could all benefit if we took such lessons to heart.
