Developing and testing user success in learning Monterey Phoenix
through game-based tutorial approaches
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Introduction

Monterey Phoenix (MP) 1s a Navy-developed language used for
modeling system behaviors and interactions. It can simulate
behaviors of software, hardware, organizations, and business
processes. MP’s behavior modeling approach uses minimalistic
syntax and features to create a scope of possible behavior examples
called event traces. Event traces can be used to find emergent
(unexpected) behaviors 1n systems which allows for risk and pattern
analysis. Figure 1 1s an example of an event trace.
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Figure 1 (above): A sample MP model relating a “Sender” to a “Receiver”
which are top-level events. In this model, the sender must send before the
recerver can receive. The solid arrow shows the order of events.

Department of Defense agencies are starting to adopt MP among
their work force to find emergent behaviors 1n their systems. Current
training methods available to MP learners are a two-hour-long web
tutorial or a video tutorial. Barriers such as lack of time and
experience prevent workforce members from learning new coding
languages. Creating an alternate way to learn MP could make
learning the language more accessible to the workforce.

Game-based learning (GBL) is a strategy that incorporates
interactive gaming elements to increase user engagement and
enhance learning. A previous study evaluating a GBL approach for
programming logic reported a statistically significant increase in
interest 1n programming and knowledge of functions, procedures,
conditionals and syntax (Mathrani et al., 2016). The purpose of this
project 1s to develop and test the effectiveness of a GBL approach
that teaches new users how to code using the MP modeling
language.

Materials and Methods

The game was created using Unity game development software
paired with Visual Studio and C#. A 2D game template was
purchased from the Unity asset store from Final Boss game
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Materials and Methods (continued)

developers. The asset came with visual components and code. The
game development interface can be seen 1n Figure 2. The asset's
code and user interface were edited to align with the MP learning
goals of understanding event grammar and successfully generating a
model. Through a two-level game “Learn to model with Monterey
Phoenix” (Figure 3), players were taught to evaluate event traces
from MP models and were prompted to code given a set of
instructions. Throughout the 20-minute game, players could
reference a MP syntax guide and example models.

The game was tested against a traditional 20-minute self-guided
PowerPoint MP tutorial. The game and the tutorial contained the
same 1nformation but varied in delivery. Thirty volunteers from
Aberdeen High School's Science and Mathematics Academy took
part 1n this study. Volunteers were randomly assigned the game-
based or traditional tutorial, which they were to complete in 20
minutes. After the tutorial, subjects were given 10 minutes to
complete a 20-question multiple-choice question MP test to assess
their knowledge of the language and basic syntax. The scores were

then compared
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Figure 2 (left): The
game development
progress on the Unity
platform. Interactive
elements such as
buttons were added
D) , - to the user interface.
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Figure 3 (left): The
game developed in
Unity. In Level 1, the
players were asked to
evaluate the orders
from the customers to
check if they aligned
with the model
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Results

A two-sample ¢-test (n = 30) was used to compare the test results
between the traditional and game-based learning groups. As shown
in Graph 1, the results indicate a statistically significant difference

between the test groups. The traditional tutorial had higher test
results (M =16.2, SD = 2.57) than the subjects that completed the
game tutorial (M = 14.1, SD =2.99), «(27) = 2.1, p = .045.
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Conclusions

The purpose of developing and testing the effectiveness of a game
for learning MP was met through “Learn to model with Monterey
Phoenix”. While game-based learning approaches have proven to be
effective for other coding languages, average scores for the
traditional tutorial where higher than the game tutorial in this study.

Subject feedback from the game indicated unclear instructions
which negatively impacted learning. Refinements to improve learner
experience could include components that provide immediate
corrective feedback while playing the game as well as reminders of
game 1nstructions.

Some participants in this study who have taken computer science
classes had prior knowledge of the modeling logic that can be
applied to the MP language. Future studies relating GBL of MP
could include only subjects that had no coding knowledge. Selecting
subjects with no coding experience would increase the reliability of
the results because of the removal of a confounding factor.
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