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1. Introduction 

The standard for acquiring knowledge in institutional training within the US Army is split 
between traditional classroom training and live training. These methods are used to test recall 
and allow Soldiers to apply and test their skills respectively in varying conditions and against a 
set of standards. Over the last 30–40 years, virtual simulation has been added to the training 
toolbox and a debate has raged about what mix of live and virtual training is optimal. To 
augment institutional training and provide flexibility and accessibility for Soldiers who need 
training, the Army has recently emphasized self-regulated learning; Soldiers are largely 
responsible to manage their own learning. From a common sense point of view it may not seem 
practical for each Soldier to be able to manage his/her learning without some guidance. This 
guidance, also referred to as coaching, mentoring, or tutoring is usually provided one to one by a 
human tutor. Generally this function has fallen upon noncommissioned officers. However, the 
success of one-to-one tutoring recognized by Bloom (1984; 2σ effect size) and VanLehn (2011; 
0.8σ effect size) are impractical to implement in large organizations like the Army. 

Once we decide to pull the human tutor out of the instructional loop, our alternative is to provide 
one-to-one computer-guided instruction using Intelligent Tutoring Systems (ITSs), which have 
been shown to be effective in promoting individual learning in static (e.g., desktop), simple, 
well-defined (procedural) domains (e.g., mathematics, physics). Well-defined domains generally 
have one solution to a problem presented whereas ill-defined domains may have multiple paths 
to success. ITSs are a practical alternative to one-to-one tutoring but are costly to author 
(develop) and do not have sufficient adaptability to support more dynamic, complex, ill-defined 
domains represented in many Army operations. To address the needs of learners, authors, and 
analysts/researchers who use or might use adaptive tutoring technologies to learn, develop new 
ITSs, and analyze the effect of ITS technologies, the US Army Research Laboratory (ARL) 
created the Generalized Intelligent Framework for Tutoring (GIFT; Sottilare et al. 2012). 

GIFT is a prototype open-source, service-oriented, adaptive tutoring architecture targeted to 
support automated authoring, automated one-to-one and one-to-many guided instructional 
experiences, and evaluation of effect to determine the impact of current and emerging tutoring 
technologies with regard to learning outcomes. Ultimately GIFT will be a community 
development project. Currently there are about 400 users in 30 countries who are registered users 
of GIFT, which is freely available at: www.GIFTtutoring.org.  

This report is 1 of 3 evaluating the usability of GIFT from 3 perspectives: learners, authors, and 
researchers/analysts. This report is focused on the author’s perspective, which is about what 
people who use GIFT to construct ITSs think about their experience and the ease-of-use of GIFT 
in facilitating the development of effective (pedagogically correct) ITSs. 
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The authoring construct within GIFT includes tools and interfaces to establish ITS standards and 
opportunities for reuse to reduce the need for authoring as well as automate processes to support 
ITS development at lower costs, time, and skill levels than currently possible today. GIFT 
currently supports tools for developing surveys, courses/lessons, and domain knowledge (e.g., 
content, question and feedback libraries). Automatic generation of expert models (standards 
against which learners’ performance are assessed), domain models (e.g., scenario generation), 
and narrative content are also goals for GIFT. 

This report outlines author evaluations conducted by cadets within the US Military Academy 
(USMA) Engineering Psychology Program, part of the Behavioral Science and Leadership 
Department, as part of their coursework in “Human Factors of Military Training Simulations” 
(PL488E) during the 2014 Spring semester.  

2. Evaluation of GIFT from an Author’s Perspective 

Human tutoring is an established practice that we have taken advantage of for years while ITSs 
are substantially less well known. When attempting to create a product that mirrors the actions of 
an expert human tutor, the developers must create the parallels so that there is trust and ease of 
use within the product. In many instances, developers tend to neglect an essential aspect of the 
process—usability. This can take many forms, some being feedback through testing or surveys, 
but it is a necessary procedure to make the crucial improvements. Usability feedback tests many 
aspects of the product, including user frustration, effectiveness, and trust in the given good.  

The first intelligent tutoring system was the program SCHOLAR, developed in 1970 in the form 
of an education tutor (Carbonell 1970). This was a very basic form of intelligent tutoring; many 
have been developed since then including the Cognitive Tutor and AutoTutor. Many tutors are 
specific-use tutors and not transferrable to use in other domains. Other tutors are really shell 
tutors or frameworks from which tutors in many domains might be authored. One example of a 
shell tutor is GIFT, currently being developed under a research project at the ARL. This adaptive 
tutoring system takes into consideration multiple facets of learning: learners, designers, 
instructors, authors, and researchers.  

Many aspects of intelligent tutoring are important when developing these systems. These include 
the cost of the product and both user and developer goals for the product. Some questions that 
were taken into consideration while working with GIFT include the usability of the architecture, 
processes that were difficult to perform, and any changes that should be made to improve user 
experience and adaptability. It is important to evaluate and understand each user and their 
perspective when developing a training prototype. The goal of GIFT is to provide an effective 
and adaptive tool that is easy for all levels of learners and authors.  
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With respect to authoring, the user interface is one of the most important aspects of usability. 
User interface should be easy to use, support organization of the author’s domain knowledge, 
and enhance trust in developing credible and effective tutors. The goal of the authoring tool is to 
give a user the ability to make an intelligent tutoring system for any purpose to enhance the 
learner’s experience without a human instructor in the loop. This study serves to evaluate the 
usability of the authoring tools in GIFT.  

2.1 Methods 

The following sections describe the participants, apparatus, procedure, and results of the 
authoring evaluation of GIFT. 

2.2 Participants 

The evaluators of GIFT authoring tool usability are “firsties” (senior-level cadets) at USMA.  

2.3 Apparatus 

The apparatus used in this evaluation was the intelligent tutoring system architecture GIFT. The 
main tools used within this evaluation were the authoring tools within GIFT. 

2.4 Procedure and Results 

The evaluation was conducted by working through each tool in the Administrator Tools of the 
GIFT Monitor Module to implement changes as requested by the ARL Adaptive Tutoring Team. 
We only completed changes to Condition 1 of the TC3 Training Scenario. We did not access the 
help menus or GIFT forums for guidance so as not to detract from the following evaluation 
activities. 

• With the addition of the Learning Management System, there was no longer a need for the 
course to begin with a demographic survey. To remove the survey, we entered the Course 
Authoring Tool (CAT) and deleted the node associated with this choice (Explicit Feedback 
Demographics). In addition to removing the survey, we had to remove the guidance that 
prompted the survey. 

• To capture the interests of users for development of a new leadership course, we first 
entered the Survey Authoring System (SAS), where we built questions into the question 
bank. We had a number of options for formatting these questions; however, we left them as 
free-response questions. Once we built the questions, we inserted them in to the new survey 
we created—Interests (this survey was limited to the Feedback Experiment folder). From 
there, we added the survey to the end of the scenario by creating 2 more nodes: 1) one 
guidance node to prompt the user for the survey and 2) the survey itself. 

• Adding extra feedback when a user made the same mistake twice required use of the 
Domain Knowledge Editor. Under the “you are part of a unit” strategy, we added the 
additional feedback StayCloseNow. 
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• Removing the exam scenario required deleting it and its associated nodes, then creating a 
new XML (extensible markup language) document solely for the exam. We created this 
new XML with the CAT, giving it guidance before and after the exam and an after action 
review (AAR) at the end. 

• To record self-reports, we entered the Sensor Configuration Tool and made the Self-
Assessments file externally available by changing it from false to true. 

• To show the answers following the pretest, we included an AAR to show the users’ 
behaviors during the test. 

• In the CAT, we copied the Training Application node containing the initial PowerPoint 
training and placed it after the second scenario so that it would repeat. 

• We were unable to export the revised file for Condition 1 of the TC3 Training Scenario. 

3. Conclusions 

When discussing the usability aspects of GIFT, recognize that this perspective comes from users 
with virtually no experience in editing pre-existing scenario files in GIFT. Additionally, much of 
what was done in the procedures is not validated work, meaning we made changes but were 
unable to examine them for correctness. This inability to see what changes were accurate may or 
may not skew our perception of the program’s difficulty. Aspects of our efforts are discussed in 
the following. 

1. While working with GIFT, what part of the process was intuitive or easy to accomplish? 

 After the initial difficulties of starting up GIFT, several features are intuitive to even the 
most inexperienced user. Expanding, moving, adding, and deleting nodes within the CAT 
is extremely simple because it is linked with the mouse’s right-click feature. The challenge 
arises in understanding what role the node plays in the system and what its functions are. 
Within the SAS, creating questions, surveys, and survey contexts was not complicated. The 
survey system benefited from the tabs separating the various sections, and it was intuitive 
to discern what components are necessary for a survey in the first place. Still, GIFT could 
further streamline this system by essentially creating a “wizard” or job aid that sequentially 
walks authors through building a survey. An example of this system would be 1) receive a  
prompt to create a new survey, 2) be asked to add questions to it (with the option of 
choosing from a library of already created questions), and 3) when the survey is done, users 
would have the option to limit what contexts the survey could be use in.  
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2. What part of the process was difficult? 

 From the beginning, initializing the program required authors to access a sequence of 
scripts within the main folder. A single program that would open all necessary scripts 
would mitigate this obstacle. Once the module was open and all systems were running, it 
was not apparent which section was for authoring without additional guidance. There needs 
to be consistency in terminology; this is something discussed in later questions.  

 When inside the administrative tools, there was a list of tools that lacked any description 
beyond their title, leading us to explore each option. Fortunately the instructions’ hints 
pointed us in the right direction. After loading the experimental files, again we were forced 
to navigate through countless nameless hierarchies. Instead of just labeling these sections 
as to what type of node they are, they should be linked to an author-input name (i.e., 
Introduction, Demographic Survey, Stage 1). These ambiguous hierarchies plague most of 
the system, and ambiguous labels for different sections only worsen this problem. As 
authors we lacked even a basic understanding of what Domains, Sensors, and other 
important options were. The lesson learned here is to read the authoring documentation or 
to implement a tutor (e.g., GIFT tutors GIFT) or job aid to guide the authoring process. 

 Ultimately we were unable to export the finished product. Errors are expected but the 
troubleshooting to resolve such errors should not simply point authors to logs of cryptic 
computer language (unless this level of programming skill is a specified prerequisite). 
GIFT is definitely not a pick-up-and-use system at this point. 

3. What prerequisite skills are needed to use GIFT as it is today? 

 To effectively use GIFT there are 3 basic prerequisites: 1) a basic understanding of 
computers (mostly assumed), 2) an introduction to the terminology (the labeling in GIFT 
does not automatically elicit its meaning), and 3) a summary of the logic that links tools 
together (how the different tools interrelate CAT, the Domain knowledge file Authoring 
Tool [DAT], SAS, etc.). 

4. What changes would you make to GIFT to improve the experience from your assigned 
perspective? Give specific examples of how you would make it more usable. 

 The authoring experience would greatly benefit from editing a scenario or system in a 
single location; this difference could reduce much of the confusion involved in handling 
GIFT. The tools used for different aspects (CAT, DAT, SAS, etc.) could then be accessed 
from a toolbar-type menu. Microsoft Word is an excellent example of this. In Word authors 
can always see the end product and easily navigate throughout it, and when they need to 
access a tool to change something within it they refer to the toolbar, thus users can see how 
their changes affect the overall product. 
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 Another example, more closely linked to what GIFT is capable of, is any sort of HTML 
(hyper text markup language) editor. These programs allow for quick previewing, 
navigation through multiple hierarchies, and still do not sacrifice the complexity necessary 
to create elaborate systems.  

5. What changes would you recommend to make GIFT more adaptive and able to support 
tutoring without a human tutor? 

 The option of having “novice” and “advanced” versions would be extremely helpful in 
limiting what more advanced options are available to authors, yet it is not entirely feasible 
to build 2 versions of GIFT. Instead, GIFT could have built-in tips (i.e., hovering over 
highlight sections opens a pop-up description). These tips would not interfere with familiar 
users but would allow users to learn about the system without disengaging or referring to 
external resources. This primary change would make the exploration much more 
practicable. 
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