Chapter III.  Procedure

Task


For this experiment, the subject will be asked to complete a construction task for which instructions shall be delivered by one of four levels of reality based interfaces. The instructions shall be delivered to the subject one step at a time.  Each step is either a legal connection that is inherent in the Zoob! toy, a rotation of a Zoob! piece, or some combination of those two.  Subsequent steps will not be provided until the subject has indicated that they are completed with the step and that step has been deemed correct by the test proctor.  If incorrect, the interface will prompt the subject to correct the error.  This may be in the form of repeating the current instructions or by providing additional instructions to assist the subject with correcting the error.  An incorrect connection or rotation may hinder subsequent steps, so the prompts should continue until either the subject gets the current step correct, the proctor deems the error “close enough” (so as to not hinder subsequent steps), or the subject requires manual assistance from the test proctor.  If the latter occurs, the subject will be marked for needing human assistance at that step and the experiment will continue.    

Materials
NEED MORE Specifics
This study requires 

the use of four different levels of reality based interfaces: (1) an implication of a simple graphical user interface (GUI) with a simple slide show of instructions, (2) a three dimensional representation of a person delivering instructions on a two dimensional monitor, (3) a three dimensional representation of a person delivering instructions in an augmented reality (AR) environment using a head mounted display (HMD), and (4) an animatronic representation of a human delivering instructions.  The human representation in conditions 2 through 4 will all be from the waist up and as similar to each other as possible as to limit the differences and focus the study on the varying levels of reality and not the cosmetic differences. 

Condition one shall be delivered on a standard Dell Optiplex desktop computer using Microsoft PowerPoint to run the slideshow.  Condition two will also be delivered on a standard Dell Optiplex desktop computer, however, the software will be a specifically created software that implements three dimensional rendering software.  
For condition three, a HMD will be used to deliver the augmented reality environment to the user.  The AR environment will be the same 3D presentation as in condition two, but will be a more immersive display.  Finally, for condition four the instructions will be delivered by an animatronic that was created by LifeFormations (www.lifeformations.com), which is an animated and static figure creation company.  The animatronic will look, sound, and move just like a real person giving verbal and hand directions for the user.  However, the animatronic will not be a full body of a person, but rather the bust or upper torso of a human
.
  

For the construction task, it was decided that the Zoob! product would be used. The reason that the Zoob! product was selected for this experiment is that it is a unique enough toy that most people of the ages 18-40 have not experienced

.  In addition, many of the moves that a construction of a Zoob! toy consists of are very three-dimensional and could not be ascertained by the user without some form of instruction.  Finally, this product’s construction moves are quite similar to those that are used in the real world to build everyday things.  Therefore, we can draw some practical implications for this research.

Experimental Design
This study employs one independent variable and five dependent variables.  The independent variable is the varying levels of reality based interfaces.  The four different levels of reality based interfaces, in increasing order, include (1) the slideshow on a 2D monitor, (2) 3D instructions delivered on a 2D monitor, (3) 3D instructions delivered in an AR environment by an HMD, and (4) 3D instructions delivered by an animatronic. For all of these conditions, there will be a behind the scenes person controlling all of the conditions.  This is known as the wizard of oz (WoO) technique.  The WoO will be the one who is directing the conditions to deliver each of the steps to the subjects, giving the illusion that the computer is adjusting its reactions to what the subject is doing.  A brief explanation of each condition is as follows.
One of the assumptions made in this study was development of a hierarchy of “reality” levels of each of the four conditions.  Traditionally, these layers would be established by previous similar research.  However, a review of the literature revealed no such evidence.  Therefore, the hierarchy was established by what seemed to be a logical progression of “reality-based” characteristics.  An informal survey was performed of subject matter experts who were acquainted with the technologies and asked in what way these four conditions should be ordered.  These people based their decisions on the face validity of each of these technologies. 

The dependent variables for this study are completion time, both overall and between steps
, number of incorrect connections, number of incorrect rotations, number of incorrect piece selections, and number of times corrected by the interface that the subjects are working with.

  For this experiment it is possible for the subject to perform any of the first three incorrect actions independently of each other, however, any one of them will cause the interface to attempt to correct the subject.  In addition, if there are more than one of the first three incorrect actions performed, there will only be one correction for the subject by the interface.  
Demographic information will also be collected for this study.  This information includes sex, age, and spatial ability, and will be used to find any existent trends in the data.
  Once the subject is finished with the experiment, an exiting survey administered and the subject will be debriefed. 
The degrees to which the conclusions of this study can be considered accurate and generalizable are known as validity of research.  According to Charles and Mertler, internal validity has to do with conditions present in the participants or their environment while the experiment is in progress (2002).  The following threats to internal validity of this study include maturation and attrition.  Maturation is where treatments extended over longer periods of time, allowing the various participants to mature and become more familiar with the various technologies that might alter the subject’s ability to perform the designated task.  For this experiment, maturation is not an issue since the subjects perform the whole experiment at one time.  Attrition is the potential loss of participants due to illness and/or dropping out while the experiment is in progress. In these cases, the subjects that request to stop the experiment and quit are not included in the analysis and their data will be thrown out.


The external validity of this research refers to the extent to which results can be generalized to other groups or settings (Charles & Mertler, 2002).  For this study, the population validity is a concern.  Since the subjects are students or staff from Tufts University and the majority will be from computer science courses, it might be hard to make any kind of generalizations concerning the results.  However, it was assumed that the subjects are all experienced computer users with at least novice computer skills.  With those characteristics in mind, some degree of generalizability could be made for other types of technological skills.

�Let me know what you think of this course of action.  I think that it might be our only choice unless someone can think of a better idea.


�Is this the proper tense, or should it be “requires”?


�I think in the case of IRB it should be requires, but later on it will need to be changed to the past tense.


�We should probably mention the display for these two as well, though that may not really be necessary for the proposal.


�Does this work?


�Should we mention that the 3d models in 2 and 3 will resemble the animatronic from 4 as closely as possible?  We haven’t mentioned that they are all supposed to be identical.


�This sentence needs help.  (


�For some reason, I had two different beginnings to that sentence.  Hopefully, this sounds a little better.


�I think this should be re-worded, but I wasn’t sure how.  Idealy, we’ll need to record time to indicate completion, time to correct errors, and probably how much time was spent ‘thinking’ and listening to instructions and how much was spent actually performing the task.  This might prove more interesting than the overall completion time.  Or maybe I’m thinking too hard.


�Unsure if we want to combine these into one variable and then divide out the appropriate info later.


�I don’t know.  They’re just different shades of the same thing, so for the proposal we might be able to simplify to “number of errors made”, and then in the detailed report split those errors up into these categories.


�I don’t know that we can say that.  Well, okay.  I guess yes, we can only provide one correction prompt, so it’s up to the proctor to determine which mistake is most heinous and prompt for that.  The sentence is misleading though, because I first thought we’d only provide one prompt, when additional ones may be needed.  For example, they grab the wrong piece, the prompt tells them to correct it and they do, but now they’ve got it connected wrong and need another prompt.  (Reason why I think repeating the step should come first – a wrong color will be most easily picked up that way.)


�Unsure where this would go and what else is needed to expand this.





