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Introduction

Have you ever listened to a friend's directions and still gotten lost? Have you ever tried to follow a recipe only to find that the dish looks nothing like the picture in the recipe book? Have you ever assembled something and while using the directions, discovered that the pictures look nothing like the pieces in the box? Communicating our ideas involve more than words and pictures. We must have an understanding of our audience to be able to be able to communicate so that they understand and can identify with what we are saying to be understood.  

Experiment
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This experiment consisted of three Cases, each Case consisting of two people, one designated the instructor, the other designated the builder. Each Case used two sets of identical items: scissors, un-sharped pencil, dish cloth, can of soup, empty CD case and a spoon. The builder was asked to use these six items to create a spacial design. In each Case, the instructor was to give detailed instructions to the builder in order for the builder to arrange the item in the exact spacial design as the instructor. In Case 1, the builder could not ask questions of the instructor and must follow the directions only as given. In Case 2, the builder could ask questions of the instructor to clarify the directions. In Case 3, the instructor could watch the builder and give further instructions based on what moves the builder was making. A total of 21 instructors and 21 builders participated in this experiment.

Data

The data in Table 1 was collected for each Case: time to complete the design, number of moves to complete the design and mistakes that the builder made on his/her design as compared to the instructors  design. 

Table 1: Average time to complete, Number of moves and Mistakes

	
	Case 1
	Case 2
	Case 3

	Time to complete 
	3.53
	3.25
	2.45

	Number of moves
	6.29
	9.14
	8.29

	Mistakes in final assembly
	2.14
	1.71
	0.71


The data in Table 2 was collected from the 21 instructors about their frustration level and comfort level while completing this exercise and the ease it took in getting the builder to understand their intent with a score of 10 being the highest and 1 being the lowest.

Table 2: Instructors 

	
	Case 1
	Case 2
	Case 3

	Frustration level
	3.33
	4.58
	3.17

	Comfort level
	4.67
	6.08
	1.67

	Ease of communication with builder
	4.5
	6.42
	3


The data in Table 3 was collected from the 21builders about their frustration level and comfort level  while completing this exercise with a score of 10 being the highest and 1 being the lowest.

Table 3: Builders 

	
	Case 1
	Case 2
	Case 3

	Frustration level
	5.33
	4.33
	1.33

	Comfort level
	7
	5.67
	2.33


Analysis

The analysis of the data in Table 1 does not differ greatly from what would be expected between the three Cases. Case 2, who could ask questions, took longer to build the design than Case 1, who could not ask questions. Case 2 was also longer than Case 3, where the instructor did not need as much time to be asked questions due to being able to see the mistakes. The same results occurred with the number of moves needed to complete this experiment. Case 2 took the most amount of moves since instructor was not watching them to be able to correct mistakes. 

Case 1 created the most mistakes because the builder could not communicate the confusion as well as the lack of questions to the instructor like in Case 2 and 3. Case 3 made the lease mistakes since the instructor was available to watch and correct the mistakes. 
`

Interaction Theories

The Gulf of Execution is the difference in the perceived action, or what the designer thinks the person should know and the action that is actually taken by the person. This was most evident in the frustration level of the Case 1 builders. Not being able to ask for clarification or further instructions was the cause of the higher frustration level than Case 2  that could ask for direction or Case 3 that could ask for directions as well as being watched by the instructor. Builders in Case 1 used the words “frustrated,” “confused,” “annoyed” and “lost” to describe their feelings after completing the project. Whereas the builder's comfort level in Case 2 and Case 3 was higher and used the words “fine,” “confident,” “easy,” “good” to describe their feelings after completing the experiment.  

The Gulf of Evaluation is the understanding of what the designer explains to the user as how to use the system, or how well can the user figure out how to use the system from the design. Some of the Case 1 builders and instructors commented that detailed instructions were helpful, using common terminology, such as soup can, rather than silver cylinder would have been more helpful. Several of the builders in Case 1 commented that being able to ask questions would have helped a lot. Some of the Case 2 builders had similar comments about wishing for more visual instructions, they were confused by the descriptions and that real names of the items would have been helpful. Some of the Case 2 builders like being able to ask questions to clarify instructions. Case 3 participants liked the clearer instructions more frequent instructions by the instructor. 

Clear, precise and detailed instructions would overcome gulf of execution  for some of the builder's and instructor's frustrations especially in Case 1 where the builder can not ask clarifying questions. Using clear and common terminology would overcome the gulf of evaluation so that there would be no confusion about what object should be placed where and in what position. 

These results are important for an interface designer to consider when designing anything from games, to web sites to educational materials. If the user is confused about the order of steps to take or lost because the navigation is not clear, the user will become annoyed and lose interest in the product. If the purpose of the product is educational in nature, learning will not occur no matter how slick or “high-tech” the product appears.  Clear, simple words and detailed directions should result in the expected outcomes, “upon completing level 1, you will advance to level 2.”  

Test, Evaluate, and Test Again

An important way to determine the clarity, precision and appropriate detail would be to test the materials on various members of the target audience. Can the average teen-ager succeed in playing this game? Can the users navigate this website? Can these children understand and complete the educational objective of this lesson. If by testing the material on the appropriate demographic, and the answer is no, further development is required. Surveys, observations, questioning of the test subject, as in the above experiment will reveal the flaws in the design. If each Case instructor in the experiment was able to use specific terms as defined by the builder, (soup can, spoon, pencil) the builder would have a better understanding of the object. If the instructor can see and hear what the builder requires, as in Case 3, the process becomes less stressful (confusing and frustrating) and the outcome is success. 

Computer game designers and computer software builders use the execution/evaluation process to perfect their software. Games and software are released in Beta mode to select users whereby the users test and comment about the success of the software. Once a Beta testing is complete, the first version is released to the public, but the developing does not stop there. As users discovers “bugs” or other issues, the developer changes, fixes and redesigns the software and releases the next version, and the cycle continues. This execute/evaluation/execute/evaluation... process was experienced by Case 2 and Case 3 by the builders being able to ask questions and the instructors redesigning their instructions for clarity and detail. Case 3 was enhanced even more by the instructor being able to see the builder's design and make adjustment even before the builder knew that something was out of place. This cycle is necessary to complete the objective of the identical design of the instructor. Without being able to provide feedback, Case 1 had more errors due to confusion and frustration. 

Know Your Audience

The mental model theory states that the optimal design, the user should be able to interpret what they see because it is something familiar. For example, if a user is comfortable with Microsoft Word, the user could probably figure out Microsoft PowerPoint with very little trouble since the menu bars are similar. The “Open” and “New” options are  located in the “File” menu in both Word and PowerPoint as well as in most software on the market whether created by Microsoft or another company. This theory is important because if a designer can use familiar terms the user has less to learn and be confused about. In the above experiment, several of the builders and instructors stated that they wished they could have used common terms such as soup can and pencil. Having to describe a silver cylinder and wooden writing object created more stress for the instructor, but also caused the builder to spend time on the interpretation of the words in addition to the actual instructions. 

Designers can learn from watching the users and discovering the users' thought process. This was evident with the frustration level of the builders was lowest for Case 3 because their instructors could watch the builder's movements and correct an error as it was happening. Verbal and visual interaction is critical to the communication process. Also critical is good verbal communication, such as clear, detailed directions and common terms that both the instructor and builder can understand.  In Case 1 where no feedback was available, clear, detailed directions were all that more critical since the builder would have no way to ask for clarification.  

Conclusion

When building a learning environment where the instructors and students are present, the instructor has the duty to observe and interact with the students while learning takes place. In situations where the instructors and students do not interact, such as online or distant learning, clear, concise directions are essential, as well as an opportunity for student to provide feedback is critical. instructors in a face to face class can have immediate feedback and learn where the gulf of execution and evaluation issues may arise and correct accordingly. Instructors in an online or distant learning environment cannot immediately discern the “gulfs” in their students learning and must  therefore communicate in as much clear, detailed communication with their students as possible. 

