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Abstract. The Generalized Intelligent Framework for Tutoring (GIFT) is a do-
main-independent open-source intelligent tutoring framework. In the past new
versions of GIFT were released every 6 months, and currently, officially tested
versions of GIFT are released every 9 months. Each new version of GIFT in-
cludes additional capabilities and functionalities. In the current paper and
presentation, the “Logic Puzzle Tutorial” course that was developed in GIFT
2.5, and has been included with releases of GIFT since version 4.0 will be dis-
cussed. The presentation will describe the rationale and methods behind the
course’s development, and discuss different approaches that might have been
used with the features that are present in GIFT today.
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1 Introduction

The Generalized Intelligent Framework for Tutoring (GIFT) is an open-source do-
main-independent intelligent tutoring framework [1]. Since GIFT is domain inde-
pendent it offers great flexibility in the types of tutors and experiments that can be
developed with it. While the development of adaptive tutoring systems is a primary
objective of GIFT, it was also designed to be used as a testbed and for analysis pur-
poses. Experiments can and have been developed and run using GIFT [2,3]. GIFT
provides opportunities to create experiments that use adaptive feedback/assessment,
and experiments that do not. In fact, GIFT is very useful as a mechanism to run tradi-
tional experiments in the area of psychology [4]. One such experiment was run as part
of a Post Doctoral fellowship with Army Research Laboratory to investigate the im-
pact of self-reference and context personalization on computer-based tutoring [3,5].
The skill that was taught to individuals was deductive reasoning, which was done
through an interactive logic puzzle tutorial. The current paper discusses the develop-
ment of the logic puzzle tutorial, and the different approaches that may have been
taken had the current features of GIFT been available at the time.
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1.1  Logic Puzzle Tutorial Experiment

The “Logic Puzzle Tutorial” course has been included with GIFT software releases
since GIFT 4.0 in November 2013. This tutorial was originally developed for use in
an experiment to examine the impact of self-reference on learning deductive reason-
ing skills and completing logic puzzles. The description and results of the original
experiment are available in the form of an Army Research Laboratory technical report
[5]. In the full experiment there were 3 versions of the logic puzzle tutorial. All of the
versions were identical except for the names that were included in the puzzles and
learning material. The names that were included were determined based on the condi-
tion, and the names that the participants were asked to type into the program. In the
self-reference condition, the participant entered his or her name, and the names of 2
friends. In the popular culture condition, the participants were prompted to enter spe-
cific names of characters from the Harry Potter series. In the baseline condition, par-
ticipants were asked to enter 3 provided names that were not common for their age
group (based on birth name data). See Figure 1 for a screenshot comparison of the
popular culture and baseline conditions.
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Fig. 1. Screenshots that demonstrate the manipulation of interest in the original logic puzzle
tutorial experiment. Note that the names present in the puzzles and clues are different, with the
Popular Culture condition on the left, and the Baseline condition on the right.

In the experiment, adaptive tutoring and feedback were provided to participants
through a logic puzzle tutorial created in PowerPoint with Visual Basic for Applica-
tions (VBA). GIFT provided the interface that participants used for the study, pre-
sented surveys, opened and closed the PowerPoint based tutorial, launched web-page
based questionnaires, and connected to a Q-sensor for physiological data collection.
The original course was developed in GIFT 2.5, which was an experiment-based ver-
sion of the November 2012 release of GIFT 2.0. Despite being developed in GIFT
2.5, the course is still compatible with current versions of GIFT (at the time of writing
the most recent version is GIFT 2014-3X, which was released in December 2014).
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1.2 Version of the “Logic Puzzle Tutorial” course included with GIFT

The released version of the “Logic Puzzle Tutorial” is a slightly modified version of
the baseline condition tutorial from the original experiment and includes the names
that were used in the experimental version. In this version, the tutorial automatically
has the names present in it as opposed to prompting the user to enter them as in the
experiment. The released version of the tutorial course includes a subset of the ques-
tionnaires and question based knowledge assessments that the participants answered.
In the full experiment, after the completion of the tutorials the participants answered
multiple-choice assessments, engaged in solving an “easy” puzzle and then a “diffi-
cult” puzzle. The released version of the course only includes the “easy” puzzle. See
Figure 2 for a screenshot of the “easy” puzzle that is included with GIFT releases.
Unlike the tutorial portion of the course, the “easy” puzzle does not include any adap-
tive feedback to the participants. However, the answers that are provided by the par-
ticipant are saved to an external excel file for future analysis. There are two output
files of interest for the researcher: 1) output of the surveys/questionnaires that can be
accessed through GIFT’s Event Reporting Tool (ERT), and 2) Excel output of the
puzzle which is saved in the Domain folder associated with the “Logic Puzzle Tutori-
al” course.
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Fig. 2. Screenshot of the “easy” logic puzzle that is included with the “Logic Puzzle Tutorial”
course in GIFT.
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2 Tools used in Course Development: Then and Now

GIFT contains a suite of Authoring Tools that can be used for course development.
The tools that were used in the development of the original “Logic Puzzle Tutorial”
course/experiment were the Course Authoring Tool (CAT), Sensor Configuration
Authoring Tool (SCAT), and Survey Authoring System (SAS). Since the adaptive
feedback occurred within the PowerPoint tutorial, a placeholder Domain Knowledge
File (DKF) was used that did not result in adaptive feedback provided directly by
GIFT. As GIFT has continued to develop, many of GIFT’s tools have been updated
and have new functionalities in their current versions.

2.1  Course Authoring Tool (CAT) and GIFT Authoring Tool: Then and Now

The primary tool used for the development of the “Logic Puzzle Tutorial” was the
CAT. The CAT allows the author to create a course flow that includes the order of
guidance, training applications (e.g., PowerPoint), and surveys that the participant
receives. Once design decisions have been made about the course and the components
have been created, the CAT is where the transitions and flow of the course are speci-
fied. Figure 3 is a screenshot of the original “Logic Puzzle Tutorial” course loaded in
the CAT. Note the linear structure of the elements, and the nodes that can expand to
provide more detail.
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Fig. 3. Screenshot of the Course Authoring Tool that was used to create the “Logic Puzzle
Tutorial” course.
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The original XML (Extensible Markup Language) editor based CAT is still included
with current releases of GIFT. However, an additional GIFT Authoring Tool (GAT)
has been designed to allow an author to perform the same functionality in a more
user-friendly interface. The same functionalities and course elements can be created
using the GAT, but the interface is more straightforward and uses drop down menus
that are closer matches for a general user’s mental model than an XML editor based
tool. A screenshot of the GAT with the “Logic Puzzle Tutorial” course loaded in it
can be seen in Figure 4. While the redesign of this tool would not have impacted the
design of the original course, it is expected that it would have led to a faster under-
standing of how to create the GIFT course.
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Fig. 4. The “Logic Puzzle Tutorial” course loaded in the GIFT Authoring Tool.

2.2 Survey Authoring System (SAS): Then and Now

The SAS was heavily used in the design of the “Logic Puzzle Tutorial” course. Many
surveys including multiple-choice and multiple answer questions were created for use
in the course. All of these surveys are available in releases of GIFT from version 3.0
to present, and many of these surveys are referenced within the “Logic Puzzle Tutori-
al” course. See Figure 5 for a screenshot of the SAS.
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GIFT Survey System
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Fig. 5. Screenshot of GIFT’s Survey Authoring System and a selection of questions associated
with the “Logic Puzzle Tutorial” course.

The primary functions of the SAS have remained stable since the design of the origi-
nal “Logic Puzzle Tutorial” course. However, there are now additional features that
would be used. In the design of the original course the outputs of the questions were
not automatically scored. Part of the reasoning behind this decision was that many of
the scoring features were still in development at the time. Now the scoring features
are stable and well documented in GIFT’s doc files. Additionally, course examples
that use scoring can now be viewed and examined by authors to understand the scor-
ing functionality. Weights can be assigned to the answers in the creation of questions,
and surveys can be scored. Additionally, with the development of the Engine for
Management of Adaptive Pedagogy (EMAP), question banks can now be created that
are associated with specific concepts that the learner can be assessed on. The grading
of surveys can now influence remediation that the individual learner is given. The
functionality provided by the EMAP may have influenced the design of the logic
puzzle tutorial experiment if it was created today, and may have ultimately led to a
different experimental design. See Figure 6 for a screenshot of a survey context with a
question bank in the SAS that is associated with the functionality of the EMAP. The
development of the EMAP has been documented in the literature, which can be refer-
enced for further reading [6,7].
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Editing Survey Context - Excavator Training
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Fig. 6. Screenshot of a question bank associated with a Survey Context in GIFT 2014-2’s SAS

2.3  The Sensor Authoring Tool (SCAT): Then and Now

The SCAT has remained fairly constant since the development of the “Logic Puzzle
Tutorial” course. Like the CAT, it is an XML editor based tool. Default configura-
tions for specific sensors are included with GIFT and authors can change the refer-
ence for the sensor configuration that will be used when they run GIFT. The sensor
configuration is not linked directly to a course, but is used in all instances of the in-
stallation of GIFT unless it is adjusted between learners. Future versions of GIFT are
expected to move toward making connections between the sensor configuration and
the specific course that has been designed and run.

3 The Future

GIFT has gone through many iterations through the years, and at each point has added
additional functionality and features. More additions and adjustments are expected as
GIFT moves forward and in new directions, such as the cloud. One of the current
goals of GIFT is to improve usability, which will make current and future features
more understandable to all GIFT users. The “Logic Puzzle Tutorial” course which
exists in GIFT is an example of using GIFT for an experiment. While it does not in-
clude adaptive elements based in GIFT, it offers a demonstration of how GIFT can be
used for a traditional psychology experiment. The features of the more recent versions
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of GIFT provide more flexibility and options to individuals who will be designing
experiments in the future.
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