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Abstract

Every human experiences stress in some form or another, and in the right amount it can
act as an excellent motivator. It is only when a person experiences so much anxiety that it
negatively impacts his or her ability to function in everyday life that it is truly considered a
disorder.

Anxiety is the body’s fight or flight response to perceived danger and—when treated
appropriately through various therapies and from a young enough age—those who suffer from
anxiety can learn to cope and overcome his or her disorder. Unfortunately, many children who
develop anxiety, whether due to a learning deficit or a variety of other factors, take that anxiety
into adulthood if untreated.

By identifying whether or not a child is struggling in school due to symptoms of anxiety,
parents and teachers have the opportunity to teach and encourage healthy coping strategies that
can enable the child to appropriately react when experiencing an overwhelming amount of stress
and worry. By addressing such symptoms early on, parents and teachers have the ability to
recognize unhealthy behaviors and seek professional help if they fear their child is struggling.

The intended purpose of this project is first, to understand what ways can the integration
of anxiety coping tools and strategies into a game-based learning environment help normalize
and alleviate assessment-induced stress; and secondly, how can such a system bring attention to
parents and teachers of children who might be struggling in school?

This project is not meant to diagnose anyone with learning or anxiety disorders, or
provide long term therapy, but rather give students, no matter their condition, an opportunity to

learn how to react to stressful situations with healthy behaviors.
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Anxiety in American schools is at an all-time high. Whether touching on issues of

poverty, gun control, social peer pressures, learning disabilities, or standardized testing, 4.4

million children between the ages of 3-17 have already been diagnosed with an anxiety disorder

(CDC). Late elementary-age children sit on a fragile line of development, where specific

behaviors can negatively impact his or her social and cognitive progress. If such behaviors are

not addressed in childhood, it is likely that students will carry them into adulthood. Among other

factors that contribute to a child not receiving treatment for symptoms of anxiety, such as the

expensive price of professional therapy, parents and teachers are often unaware that there is a

problem in the first place.

Depression, Anxiety, Behavior Disorders, by Age
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Figure 21. CDC. “Data and Statistics on Children’s Mental Health”, 2020

The newfound prevalence of technology in the home and classroom offers alternatives to

the traditional learning experience in the form of online programs and mobile applications. The

incorporation of serious games, or games with a specific learning objective, into a classroom

curriculum allows a teacher to modify and customize educational activities to suit the needs of
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individual students. The combination of personalized curricula and gamified assessments
provides a low-stress learning atmosphere that has proven to actively reduce symptoms of
anxiety (Yang et al. 324). This project specifically explores what ways mindfulness-based stress
reduction activities can be integrated into a game-based learning environment. The objective is
not to diagnose students with learning or anxiety disorders, or provide long term therapy but
rather give students, no matter their condition, the opportunity to learn how to react to stressful
situations with healthy behaviors. Additionally, this project delves into how serious games can
provide parents and teachers feedback on the emotional and behavioral wellbeing of their

children.

Theoretical Frameworks

There are several factors that can make a child feel like school is an inhospitable
environment and that education is a chore. When considering these factors, including but not
limited to unsupportive teachers, a curriculum that does not suit a child’s individual needs, or
even judgement from parents and peers, it is conceivable that said circumstances could
contribute to a negative perception toward education. An accumulation of negative experiences
over a prolonged period of time can lead to students with low confidence, affecting their
participation and focus in class which can lead to poor academic performance. In some cases,
parents and teachers assume that children who portray this type of conduct have behavioral
problems rather than an underlying issue, such as an anxiety disorder or a learning deficit, which

can affect the academic performance of even the most well-adjusted students.
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Game-Based Learning

Game-based learning and serious games, defined as games whose primary goal is not
entertainment but a learning objective, have been instrumental in augmenting the classroom
experience. Digital game-based learning consists of integrating game-mechanics and
instructional materials into one cohesive program (Yang et al. 324). The adaptability of the
digital platform allows teachers to curate assignments and evaluations to best fit each individual
student. The flexibility of the platform also allows a teacher to track the progress of an entire
class of students and their overall understanding of the content. Serious games offer an effective
learning environment due to the approachable nature of the gamified challenges, such as
elaborate, interactive activities with specific educational goals (Reinders and Wattana 39).

While serious games have been extremely successful in creating an engaging learning
environment for students and an exceptional way for teachers to personalize their curriculum,
they still have the potential to evoke negative responses. The aforementioned reactions that a
student might experience is the body’s response to perceived danger, also known as anxiety,
which can consist of sweating, elevated heart rate, muscle tension, and an upset stomach. A
study conducted by Yang, Lin, and Chen found that the nature of digital game-based learning has
the propensity to decrease students’ overall level of anxiety, but there are various factors that can
make it ineffective for one student versus another (333). Additional assistance in the form of
anxiety coping strategies, such as meditation activities, have the potential to provide a student
who is more inclined to experience symptoms of anxiety during an assessment the support he or
she needs to succeed in the educational challenges.

One such educational tool is the serious game Missions with Monty, a program intended

to improve the reading comprehension of fifth-grade students. Missions with Monty uses
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gamified activities to encourage students to monitor their performance accuracy in order to
process information more deeply, and is the platform for the exploration of this project (Nietfeld
et al. 9). Despite the illustrative nature of the program, the assessments still highly resemble a
typical quiz structure and a substantial amount of self-evaluation is asked of the students.
Because of this format, it would understandable if a student felt the same anxious response to the
educational challenges in the program as he or she would to a written quiz or test. By providing
grade-school students a resource embedded into the game-based learning environment to help
alleviate feelings of anxiety and stress, students have the opportunity to learn helpful coping
mechanisms at a young age. The purpose of providing these coping activities is not to diagnose
children with anxiety or learning disorders or to provide long term therapy, but rather to teach
healthy responses to stress and to bring attention to parents and teachers if a child seems to be
struggling in school. Social Cognitive Theory, Cognitive Theory via Mindfulness-Based
Cognitive Therapy, and Human Computer Interaction are the theoretical frameworks referenced

to inform the decisions made throughout the design process of this project.

Social Cognitive Theory

Social Cognitive Theory (SCT), originally referred to as Social Learning Theory, is a
theoretical perspective initially developed by Albert Bandura in the 1960s. Social Cognitive
Theory (SCT) states that a person learns by observing the reciprocal exchanges between the
environment and behaviors. More simply, SCT argues that humans learn based on observing
others and how they internalize and externalize behaviors (LaMorte). Though there are multiple
principles of SCT including reciprocal determinism, behavior capability, observational learning,

reinforcements, expectations, and self-efficacy, the design of the project at hand is only informed



Hennes 8

by observational learning and self-efficacy. Observational learning is the act of watching another
person and replicating, or “modeling,” a desired behavior, and it will inform both the purpose of
the project and the design of the content (Bandura 4). For instance, children who observe their
parents react poorly in times of significant stress are very likely to copy this behavior in their
own life. Additionally, children who view classmates mocking another student for
underperforming are also likely to replicate similar behavior. By allowing a student the
opportunity to model healthy behaviors after a digital avatar within a game-based environment,
they have the potential to rectify previously learned harmful behaviors, as well as learning
positive language that normalizes anxiousness and stress. The current scope of this project does
not currently allow for mindfulness to directly impact self-efficacy, but rather acts as an
alternative strategy that works in tandem with other modes of SCT.

As described previously, Albert Bandura stressed the importance of the modeling
principle of socio-cultural learning theory in the cognitive development of children. It is argued
that children who learn socially become self-directed learners, and therefore gain the tools and
knowledge necessary to effectively deal with everyday challenges (Bandura 13). Additionally,
children have the opportunity to become more cognitively competent when they learn strategies
through symbolic modeling (Bandura 13). The ubiquity of technology in everyday life means
that observational learning now breaks the boundary of a person’s immediate environment.
Observational learning through a digital medium offers new ways of thinking and behaving to a

wide audience, which makes it an ideal mode of teaching in a serious game (Bandura 2).
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Figure 22. Observational Learning
Based on the information gathered from “Social Cognitive Theory,” it became clear that
the most effective way to deliver mindfulness-based stress reduction to children in a game-based
learning environment would be through modeling via digital avatar. Through observational
learning students will form new ways of thinking about anxiety and stress by modeling their
language and behavior after their avatar. In addition to offering emotional and academic support,
the avatar will also act as a model during mindfulness-based stress reduction activities, such as

meditative breathing.

Virtual Avatars

Virtual avatars are increasingly pervasive in social media, video games, and now virtual
learning. According to “The Design of Motivational Agents and Avatars” by Amy Baylor,
avatars are an impactful tool when it comes to learner motivation and play a large role in the
improvement of self-efficacy, engagement, and stress moderation (292). Baylor presses the
importance of offering real-time availability to students, as well as customizing the avatar to
meet the needs of the individual (292). This research informed the decision to not only offer
automated interventions based on specific conditions set by the teacher, such as a student taking
too long on an assignment, but also the option for students to reach out for academic help or

emotional support at any time. By providing students with an omnipresent guide throughout
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academic challenges there is the opportunity for immediate support in order to prevent
frustration or panic, as well as promoting feelings of success and accomplishment which are
required for healthy psychological development (Gossen et al. 4).

While virtual avatars are primarily used in digital entertainment, they are also being
implemented in health-oriented online programs. Rhem et al. offered valuable precedent in their
article, “What Role Can Avatars Play in e-Mental Health Interventions? Exploring New Models
of Client-Therapist Interaction.” While this project does not intend to offer professional therapy,
students are expected to use their chosen avatar as a support system. The avatar will not only
offer emotional support through non-judgmental language, but explain how specific activities
relate to mindfulness and their ability to reduce stress and worry. Research illustrates that digital
avatars are successful in e-mental health interventions because users are more likely to self-
disclose due to lack of perceived judgement (Rhem et al. 4). Over time, students should form a
connection to their avatar, and according to Wozney et al. of BMC Pediatrics, children who form
emotional bonds with digital avatars have an increased willingness to accept help (178).

The secondary goal of this project is to provide teachers a clearer picture of the emotional
and behavioral health of their students and how it relates to their academic performance. In order
to achieve the aforementioned goal, it is crucial that students develop a sense of comfort with
their avatar so they share information which they may perceive as embarrassing or
uncomfortable. The characters portrayed in the game environment are all anthropomorphic,
bipedal animals. The avatar designed for this project emulates these features, but not without
purpose. By providing students with a character that is a vague reflection of themselves, they are
more likely to identify and communicate with the avatar. As described in “The Effects of

Anthropomorphic Avatars vs. Non-Anthropomorphic Avatars in a Jumping Game” by
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Dominic Kao, the more anthropomorphized a character is the higher the likelihood a player will
experience improved outcomes, i.e. greater interest in learning and trust in others.

Additionally, students will have an easier time and more natural experience modeling
after characters with which they can physically relate to. Baylor asserts that the most effective
form of social model is one that both similarly represents the user and someone the user strives
to be like (292). In addition to general anthropomorphism, facial features and expressive gestures
are key for clear communication and reduced ambiguity (Baylor 295). The design of the lemur
avatar developed for this project illustrates the findings of this research. The avatar was designed
to be able to express human-like gestures and facial expressions despite not being a human

character.
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Figure 23. Avatar Sketch
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Pick Your Buddy

Hey there Alex! The character you choose will be your

It is so nice to meet you guide throughout the entire game

| can’t wait to get started!

“Linus” Ring-Tailed Lemur @

Figure 24. Avatar Design

One of the many goals of this project is to help children foster and improve their own
self-efficacy. Kimberly Williams describes self-efficacy as a person’s confidence in successfully
performing a specific behavior (Baer 363). Students who struggle with anxious feelings,
especially during educational challenges, tend to suffer from low self-efficacy due to poor grades
and judgement from teachers and peers. A student with low self-efficacy might be less likely to
even attempt a task for fear of failing. By teaching strategies such as meditative breathing to help
cope with overwhelming feelings and using encouraging and non-judgmental language, there is a
greater likelihood that students who normally struggle to stay calm during an assessment will be
able to remain composed long enough to complete their task. Ideally, students who learn and
practice such strategies will potentially see their scores improve, thus increasing their self-

efficacy.
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Mindfulness-Based Cognitive Therapy for Children

The strategies and mechanisms developed for this project are based on activities practiced
in Mindfulness-Based Cognitive Therapy for Children (MBCT-C) that have proven to be
effective in reducing stressful and anxious feelings. According to Randye J. Semple and Jennifer
Lee in their chapter from Mindfulness-Based Treatment Approaches: Clinician’s Guide to
Evidence Base and Applications, MBCT-C is primarily used to help treat children who suffer
from anxiety at levels that inhibit them from living a normal day-to-day life (Baer 161).
MBCT-C is derived from two separate schools of thought: the first being the Cognitive Theory
of Psychopathology (CT) originally developed by Aaron Beck in the 1960s and widely validated
by the scientific community, and the second being the Buddhist tradition of mindfulness
meditation (Baer 3).

The cognitive model of CT explains how feelings and perceptions can influence a
person’s behavioral and emotional reactions (Beck). For instance, a student who already suffers
from anxiety when presented with a test might experience a series of self-defeating or self-
deprecating “automatic thoughts,” and how he or she reacts could negatively impact his or her
performance on the assessment. During such episodes, the child’s feelings of insufficiency
generally are paired with physiological reactions that may include an elevated heart rate, sweaty
palms, muscle aches, and gastrointestinal distress. By applying the principles of MBCT-C to the
strategies within a serious game, it allows students the chance to practice techniques that could

potentially increase his or her self-regulation and emotional awareness.
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The Vicious Cycle of Anxiety
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Figure 25. “Anxiety — Reversing the Vicious Cycle”, 2020

The two specific approaches borrowed from MBCT-C to inform the design of the in-
game relaxation methods are a body scan/progressive muscle relaxation exercise and a
meditative breathing exercise. A student who is feeling particularly overwhelmed during an
educational challenge can opt to participate in either exercise whenever he or she sees fit.
A body scan is a practice that focuses on the mindfulness of current bodily sensations and
focuses on non-judgmental observations. Similarly, a progressive muscle relaxation addresses
somatic symptoms of stress and anxiety by having the student focus on tensing and relaxing
different muscle groups (Thompson and Gauntlett-Gilbert 399). For the meditative breathing
exercise, students will sync their breath to that of their animated avatar while a narration counts
down for them. This form of “mini-meditation” encourages students to focus on the sensations of
their breathing which in turn should lower their heart rate.

A study conducted by Semple, Reid, and Miller sought to determine the feasibility of
mindfulness instruction for children who exhibit anxious behavior. After a 6-week open clinical

trial, four of the five total children not only showed enthusiasm for mindfulness training, but
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their teacher also reported academic improvement and a reduction in clinical symptoms (Semple
et al., Treating Anxiety with Mindfulness 387). Though studies involving mindfulness-based
cognitive therapy for reducing stress and anxiety have primarily focused on adult subjects, there

has been promising research into the impact of mindfulness meditation in children.

Human-Computer Interaction

A few major benefits of teaching MBCT-C strategies via educational games such as
Missions with Monty are the ease of accessibility, inexpensive nature, and the ability to involve
teachers and parents. In order to design a successful interface that not only appeals to the wants
and needs of the students but also to those of parents and teachers, it is imperative to consider
human-computer interaction or HCI. Human-computer interaction is a multidisciplinary field of
study based in cognitive science that focuses on the interaction between humans (users) and
computer technology via hardware and interfaces (Dix 122). Various elements need to be taken
into account when designing a program for children so that it suits their developmental needs. It
is imperative to be familiar with the interaction styles and menu structures that align with the age
group of the target audience as well what is an appropriate level of engagement for student users
(Markopoulous and Bekker 143). By providing students an interface designed to meet their
wants and needs, they are in turn more likely to use the program and reap its benefits.

The positive potential of a well-tailored HCI goes deeper than basic user interface design.
This project implements a novel add-on to the Missions with Monty program, aiming to analyze
educational trends, offer support to students, and provide feedback to parents and teachers. This
interactive feedback is a valuable feature because children who struggle academically due to

feelings of anxiety tend to go unnoticed by teachers or parents, and therefore never receive help
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or, in severe cases, professional treatment. A study conducted by Kimberly Arnold and Matthew
Pistilli of Purdue University studied the impact of teacher feedback based on predictive models
using Course Signals, a software program that uses learner analytics to alert professors of
potential problems (270).

The same form of learner analytics could be applied to call attention to parents and
teachers if a child regularly deviates from the standard gameplay to either seek educational or
emotional assistance. The project will consist of two main outputs: first, example scenarios that
begin at the break in a student’s flow or concentration while participating in the educational
challenges of Missions with Monty; and second, sample instances illustrating user interaction
from seeking an emotional or educational intervention (tutorials and coping strategies) to alerting
parents and teachers of possible anxiety or learning problems.

Social Cognitive Theory, Mindfulness-Based Cognitive Therapy, and Human Computer
Interaction are the key theoretical frameworks and references that will support the decisions
made when designing the elements of this project. Though there are limitations to what can be
achieved throughout this process, the information gathered throughout will help teachers,
parents, educational game designers, therapists, and many more gain insight into the benefits and
pitfalls of integrating coping strategies and mechanisms into a game-based learning environment.
There are already a number of clinician manuals, mobile applications, computer programs, and
workbooks that exclusively focus on teaching children and adolescents how to manage stress,

and they will act as precedent and reference for the development of this project.
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Precedent and Methodology

Practices founded in mindfulness-based cognitive therapy and mindfulness-based stress
reduction are key in the development of this project. The research and science behind both
therapies have proven to be beneficial to children and adults who experience inordinate amounts
of stress and anxiety. The clinician tools and studies reviewed in this paper support the decision
to include specific relaxation practices within this project. The given examples of mobile
applications and programs inform the design of the user interface and interaction. The studies,
products, and exercises discussed focus on how to teach children to alleviate negative responses
to stress and illustrate how thoughtfully designed interfaces can use such methods to avoid
causing symptoms of anxiety in the first place.

Mindfulness-Based Treatment Approaches: Clinician’s Guide to Evidence Base and
Applications, edited by Ruth Baer, is a comprehensive collection of scholarly essays from
various universities that highlight a wide array of approaches. Chapter one, by Ruth Baer, offers
an overview of mindfulness-based cognitive therapy (MBCT) and its core practices and
exercises. The activities practiced in MBCT mentioned by Baer include mindful yoga, walking
meditation, sitting meditation, body scans, and breathing exercises (13). The commonality
between these activities lies in the act of non-judgmentally observing and accepting feelings,
thoughts, and sensations. Chapter eight focuses exclusively on mindfulness-based cognitive
therapy for children (MBCT-C) and how it differs from that of adult therapy, which will be the
main reference for this project.

In chapter eight, Randye J. Semple and Jennifer Lee describe three significant elements
of MBCT-C that are integral in the development and success of the coping activities designed

during this undertaking: attentional capacity, cognitive abilities, and family interrelatedness
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(163). These activities support the developmental stages of the target audience by offering
variety, familial support and participation, and repetition within a serious game. Due to the
underdeveloped memories and significantly shorter attention spans of children, MBCT-C is most
effective in briefer and more repetitive sessions (Semple and Lee 161).

For instance, where an adult meditative breathing session could span from twenty to forty
minutes, a child’s program would range from three to five minutes and must be practiced more
often (Semple and Lee 162). Understanding not only the developmental limitations of ten-year-
old children but also the most efficient ways to apply MBCT-C, determines the duration of the
breathing and body scan activities developed in the design of this project. Though the activities
will not be as extensive as standard therapy sessions, they offer students the opportunity to
practice mindfulness in order to recognize how their body and mind reacts to overwhelming
situations. By offering students the prospect of learning these strategies with the guidance of an
avatar through animated and narrated videos, they will not only be equipped with the knowledge
and skills to actively reduce anxious and stressful feelings, but also will be more inclined to stay

engaged in the activity.

Mindful Breathing

The strategies employed throughout the design of this project are meditative breathing
exercises and progressive muscle relaxation exercises. Diaphragmatic breathing relaxation
(DBR), also known as “deep breathing,” is a form of integrative medicine that teaches a person
to focus on contracting the diaphragm in order to increase breathing efficiency (Chen et al. 330).
DBR is a relaxation tool that reduces symptoms and perceptions of anxiety by lowering the heart

rate. A study conducted by Chen, Huang, Chien, and Cheng analyzed thirty participants over
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eight weeks, and each were measured against the Beck Anxiety Scale, a self-reported measure of
anxiety. At the end of the eight-week period, the experimental group presented significant
progress in anxiety reduction via breathing, heart rate, and skin conductivity (Chen et al 333).

One of the most influential leaders in the integrative medicine movement, Dr. Andrew
Weil, designed his own version of a deep breathing exercise called the “4-7-8 Breathing
Method.” This technique is particularly successful with children because of its brevity,
simplicity, and ubiquity - all intended characteristics of this project design. The method simply
asks for a person to sit or lie in a comfortable position while inhaling through his or her nose for
four seconds, hold for seven seconds, and energetically exhale for eight seconds through the
mouth (Weil). Weil suggests practicing this exercise for at least three cycles of breath. Though
there are countless exercises in deep breathing, the 4-7-8 Method will be represented in an

instructional video for designed for this project.

Progressive Muscle Relaxation

Mindful breathing activities are a few of the many techniques used to relieve symptoms
of anxiety and the onset of maladaptive thoughts. Progressive muscle relaxation (PMR) is
another common method widely used to treat not only symptoms of anxiety, but also high blood
pressure, bipolar disorder, and numerous other ailments and disorders. PMR is a form of somatic
therapy originally developed in the 1920s by Dr. Edmund Jacobson, consisting of tensing and
relaxing several muscle groups one set at a time (Mirgain and Singles 3). According to
professors Shilagh A. Mirgain and Janice Singles, the objective of PMR is to learn how to relax
muscles that have become involuntarily tense as a symptom of anxiety (1). Though a typical

PMR session can last from ten to fifteen minutes, the practice can be abbreviated to suit children
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who have shorter attention spans (Mirgain and Singles 2). Because this project uses a serious
game as a platform for exploration, it is important to keep the activities, such as a simple PMR
exercise, brief. The activity offered to students needs to be extensive enough to be effective, but

not so long that it takes away from the program’s overall learning objective.

Figure 26. Progressive Muscle Relaxation

A study entitled “The Effect of Progressive Muscle Relaxation Method on Test Anxiety
in Nursing Students” observed the effectiveness of PMR in reducing test related anxiety.
According to the researchers, Maryam Zargarzadeh and Maryam Shirazi, fifty participants both
male and female were selected from the nursing department of Isfahan University of Medical
Sciences to practice PMR exercises twice a day for forty-five days prior to their final exams
(607). The study conclusively found that there was a significant difference in the students’ self-
evaluated anxiety scores before and after PMR practice (Zargarzadeh and Shirazi 612). PMR has
proven to be a successful relaxation tool that reduces anxiety in students, and therefore has the
potential, in an abbreviated form, to create similar effects in school age-children struggling with

test anxiety.

Supporting Anxious Students
In order to seamlessly incorporate mindfulness training into a serious game’s user

interface it was necessary to understand how mindfulness is already being used in the classroom,
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and how teachers offer support to students who struggle with anxiety. Based on both teacher
interviews and informational articles on handling anxious students, it was ascertained that there
are specific methods and techniques that elementary educators use to provide anxious students
with support. When asked how North Carolina Schools are accommodating children with
excessive stress or anxiety, Laura Dower of Beverly Woods Elementary explains that teachers
have always recognized the importance of “nurturing the whole child,” but now the curriculum is
reflecting that mindset as well. K-12 schools all over the country have begun to implement
mindfulness training into their instruction due to its effectiveness on grades, self-regulation, and
overall well-being (Gerszberg). While this project specifically addresses how a game-based
learning program can teach students mindfulness practices to cope with stress and anxiety, it also
implements systems to help avoid anxious responses in the first place. The techniques applied to

this project range from providing predictability to initiating tasks and avoiding downtime.

These assignments
are no easy task!

Don't be afraid to ask for
help or take a break.

\, Gethelp ©) Takeabreak

Figure 27. Predictability

Sarah McKibben, author of “Helping Ease Student Anxiety,” suggests easing the
transition into class time by providing students with a short activity or fun video. This strategy

ensures students that are prone to worry and anxious thoughts are not immediately sent down a
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rabbit hole of stress and lose valuable learning time (McKibben). Figure 8. illustrates a student
partaking in a brief meditation activity of his or her choosing before beginning any of the day’s
academic challenges. Though activities such as the one below are specifically included to help

avoid triggering anxious students, they still provide well-regulated students a chance to prepare

for the day.

Ocean Breathing

You selected
Square Breathing!

Bumble Bee Breathing

Square Breathing

=N

Mountain Breathing

Hold Breath / .

Figure 28. Short Video Activity
McKibben also emphasizes the importance of teaching children the physical signs and symptoms

of anxiety. This gives students the tools and language they need to communicate their feelings to
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their teachers, and make them aware of when they should be using strategies to self-regulate
(McKibben). This project utilizes this information by providing the student with a diagram of
their chosen avatar marked with the most common physiological symptoms of anxiety. The
whimsical and illustrative nature of the diagram down-grades the severity of the situation, and as

a result creates a sense of ease and normality.
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Figure 29. Physical Symptoms of Anxiety
Simply offering coping activities within a game-based learning environment would not offer

students enough support to produce real results. By scaffolding the game-based learning
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experience with appropriate supports, it reduces the likelihood that the experience itself will add

to a student’s prior stress or worry.

Health-Oriented Mobile Applications

The increasing presence of technology in the home and classroom has created
opportunities to practice coping strategies aimed at managing to manage anxiety and stress
without the cost of a professional therapist. Though the mobile apps and digital programs that
offer these types of tools can be an incredibly valuable resource, they are not intended to replace
specialized help. For example, the 4-7-8 Breathing Method already is used in a variety of mobile
apps that aim to reduce stress and promote calmness. Breathe, an app designed for Apple watch
devices, has a modest user interface that instructs the user how to appropriately complete a
variety of breathing activities via visual cues and limited text (“Use the Breathe App”). While the
app offers adequate engagement for an adult, the activity would be lost on a child due to its
unwelcoming user interface and limited animation. Alternatively, there are applications
specifically designed to teach similar methods, but for children.

Stop, Breathe, and Think Kids is a mobile application for iOS devices that offers children
a variety of activities to help them improve their emotional wellness (“Mindfulness & Meditation
for Kids”). The user can pick from a catalogue of animated videos that cover a range of topics
from caring and connecting to anxiety and meltdowns. What makes the app a valuable precedent
is that the user interface is tailored specifically toward children and the activities provide a
secure and engaging environment. One specific feature from this app that will be applied to this
project is the application of a “faces chart.” Upon entering the app, the child is asked to rate how

he or she is feeling on an illustrated scale.
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Likert Face Scales

The developmental stage of young children makes identifying specific emotions
challenging, and children who struggle with anxiety have even more difficulty discerning the
variability of emotion (Semple and Lee 40). Because the success of this program highly depends
on fifth-grade students’ ability to accurately evaluate their emotional states, a mechanism that
accommodated their cognitive development was essential. Hall, Tazzyman, and Hume of the
University of Sunderland state that the Smiley Face Likert scale is the preferred method of self-
evaluation in children. The Smiley Face Likert (SFL) is an illustrative scale of emotions ranging
from extremely bad to extremely good and is regularly used in the medical field to assess the
physical condition of children. By providing children a way to express their feelings through
illustrations instead of words, there is a greater likelihood that the results will accurately

represent the child’s true emotions.

00OV

Awful Not Very Good Good Really Good Brilliant

Figure 30. SmileyFace Likert Scale

Smiley Face Likert scales are now regularly used in other domains than just the medical
field. Mindfulness-Based Cognitive Therapy for Anxious Children: A Manual for Treating
Childhood Anxiety by Randye Semple and Jennifer Lee specifically cites the use of a “Feely
Face Scale” for children who do not have the verbal or cognitive capacity to express how they
feel into words (112). Face scales are regularly provided to students throughout the mindfulness
activities to not only provide teacher information on whether or not the exercises are benefiting

the students, but also so the students can observe and reflect on their own emotions.
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Presenting a SFL before and after mindfulness exercises encourages focus on the present, and
teaches children that emotions vary over time (Semple and Lee 112).

Faces scales have become an integral part of the user interface of mobile applications for
children with behavioral or emotional problems. In applications that offer a large amount of
interactive content, the results of the faces scale helps narrow down what activities would suit the
current needs of the user. Stop, Breathe, and Think Kids suggests specific videos based on the
emotional state of the child using the application. This specific mechanism was applied to the
interaction design of this project. Based on student input, the avatar suggests specific activities
that would be most appropriate. Additionally, depending on the severity of the student’s

selection their teacher will receive a notification.

How do you feel right now?

o~ -y
¢ 00 TO

K- X X X Yool

Pick up to 3 emotions from these categories!

Figure 31. Screen Capture of Stop, Breathe, and Think Kids, 2020
Another mindfulness-based application for children that inspired the SFL for this project

was Positive Penguins, in which children pick a penguin that best represents themselves, and
that penguin is represented in the emotions of the faces scale. A study conducted by Wrzesien et

al. titled “How the physical similarity of avatars can influence the learning of emotion regulation
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strategies in teenagers,” concluded that avatars that physically look like the user create a greater
sense of identification and are essential in behavior modification (108). The combination of
scientific research and substantial precedent informed the decision to have the student’s avatar
reflected in their SFL. By providing students with a character that they already identify with,
and whose emotions are an accurate reflection of their own, they will likely provide truthful and

accurate feedback on their emotional well-being.

Qa

How Are You Feeling?
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Figure 33. Screen Capture of Positive Penguins, 2012
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Visual Design

Applications like Stop, Breathe, and Think Kids, GoZen, and Positive Penguins are
designed explicitly for children who are constantly struggling with worry, stress, anxiety, anger,
and perfectionism. GoZen offers a series of modules of informative videos and practice
scenarios, as well as a parental feedback portal (“Programs to Manage Stress & Build Resilience
for Kids”). Among various other elements that ensure a serious game or instructional program is
enticing to a user, animation, interactivity, and visual design play an important role in student
engagement. Such features provide children with a captivating and motivating alternative to
traditional instruction. According to a study conducted by Read et al., informative animated
videos are an effective way to engross a child in an exercise and leave him or her wanting more
(8). Videos such as the ones used in GoZen provide students with encouraging dialogue that
boosts confidence, and applications such as Mindful Powers use interactivity to help users
maintain focus on the present. Both programs require focused participation from the user, and
therefore compensate with alluring animation and visual design. The interactive nature of this
project allows for personalized feedback which encourages self-reflection, which is essential for
successful mindfulness practice. Similar to the activities featured in GoZen, this project will

feature animated videos to guide students through strategies in order to teach calming and

mindful behaviors.

Figure 34. Screen Capture of GoZen and Screen Capture of Mindful Powers
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Figure 35. Progressive Muscle Relaxation and 4-7-8 Breathing Technique

Accessible User Interface

As mentioned previously, specific measures were taken to prevent students from
experiencing unnecessary stress or frustration. While the activities and videos were designed to
encourage relaxation with their warm color palettes and soothing animation, the user interface
(UI) was designed to accommodate all students. A user interface is a compilation of elements
that a person uses to navigate and interact with a program. When designed correctly, a user
interface should be efficient and intuitive. The journal article “Search User Interface Design for
Children: Challenges and Solutions” by Gossen, Nitsche, and Nirnberger provides valuable
insight into designing user interfaces for elementary school children. Before designing a user
interface it is imperative that a designer understands the developmental limitations of the
intended audience (Gossen et al. 1). The cognitive development of an adults is vastly different
than that of a child, so it is critical that the Ul reflects the abilities of its user. Gossen et al.
describe the benefits of a guidance avatar in programs intended for children, something that has
already been touched upon (2). In addition to providing words of encouragement, the avatar is

multi-functional in that it can give students explanations of their search options.
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Figure 36. Accessible User Interface, Prompting

By offering students a clear direction using prompting arrows and audio descriptions of
activities, it reduces the amount of working memory and cognitive load, or mental processing
power, a student would need to navigate the interface (Liu). When children experience their
working memory at full capacity they tend to feel frustrated and overwhelmed. Audio
descriptions were implemented to avoid overwhelming the students’ working memory.
Additionally, iconographic buttons and audio descriptions were designed to support children that
are likely to be high-anxiety learners, i.e. students who are not strong readers, are not native
English speakers, or have learning disabilities like dyslexia (Gossen et al. 2). Similarly, in the
instance that a student feels compelled to write his or her teacher a private message, he or she is

provided with clickable options instead of being expected to type.
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Dear Ms. Johnson, | need you to know...

| need you to know that: R Ten e

| am having a bad day, and | am feeling | don’t feel well
overwhelmed. .
| am feeling overwhelmed \
| need to go to the nurse

| need extra help on my assignment

| am feeling behind

From,
Alex | am feeling bullied by my peers
. | don't feel supported
[ CONTINUE ~
< | could use help with... “=

Figure 37. Accessible User Interface
Feifei Liu explains in her article “Design for Kids Based on Their Stage of Physical
Development,” that despite the fact that fifth-grade students have the motor coordination to use a
keyboard, they still may not be competent typists. While a feature such as this is aligned with the
physical developmental stage of the target audience, it also supports students who might
experience anxiety from being asked to write out an entire message. In addition to providing
students with a user interface that meets their developmental requirements, supports such as
these ensure that students who struggle with reading and language will not be discouraged from

using the mechanisms intended to provide them with relief.

Conclusion

Anxiety is an inevitable feature of the human condition. While key in the survival of
early humans, disproportionate amounts of stress and anxiety now hinder daily functioning for

many people. With the changing of times in America mental health disorders, in general, are no
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longer considered taboo. The sheer number of health-oriented mobile applications, social media
outlets, and online programs are evidence of acceptance and the push for normality. Despite the
acknowledgement of anxiety disorders in America and the fact that they are extremely treatable,
“only 36.9% of those suffering receive treatment” (“Facts & Statistics”). Many of the people
who do struggle with anxiety are not diagnosed until well into adulthood. The short term goals of
this project are to first, provide young students the exercises and language necessary to relate
differently to stress and anxiety. Secondly, by giving parents and teachers a more in-depth look
into the emotional and behavioral well-being of their children they can seek professional help if
needed. Through the activities provided to students and the guidance of their own chosen avatars,
students are introduced to mindfulness activities at an early age which could over time provide
some anxiety relief. Moreover, the regular use of coping activities and student input affords
teachers a unique perspective that the traditional classroom cannot provide. Children, anxiety
disorder or not, should have the tools and techniques required to effectively self-regulate in
stressful situations, which they can hopefully take into adulthood. This project is but one
approach in the endeavor to increase the self-regulation, self-acceptance, and in tandem with

other means, self-efficacy of young students.

Future Work

It is important to recognize that what has been presented throughout this paper is merely
a stepping stone in the right direction. What is described here is simply a proof of concept, or a
single example of how support could be offered to students. With the help of psychologists,
educators, and mindfulness experts, a concept like this could makes substantial strides in

developing educational experiences that “nurture the whole student”. The time allotted for the
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completion of this masters project only allowed for exploration into how mindfulness could
benefit students emotionally and behaviorally. Additional courses in educational psychology and
collaboration with educational professionals could lead to the achievement of long term goals
such as, fostering greater self-efficacy in students who struggle academically due to
overwhelming stress or anxiety. In order to accomplish this long term goal, elements such as a
teacher dashboard, or an interface that reflects a student’s emotional well-being and how it
correlates with his or her academic success or lack thereof, would need to be designed and
implemented. Data such as this would provide insight into whether or not the activities are
successful in helping students self-regulate, and whether or not that affects their self-efficacy in
completing educational tasks. Before a system such as this is implemented into an already
developed game, conditional testing and student and teacher surveys based on a working

prototype would need to take place in order to determine the project’s validity.

Reflection

My masters project did not start with a clear trajectory; it formed over time as |
contemplated my purpose as a designer. My passion for game-based learning highly influenced
my decision to return to higher education, so it only seemed natural to focus my final project on
serious games. Though | was invited to work as a research apprentice on a National Science
Foundation (NSF) funded project in game-based learning, | was still expected to develop my
own separate masters work. For weeks | struggled to find the line that divided my own work
from that of the NSF project. I played with the idea of using animation to teach difficult concepts
and exploring seductive details, but the proposals fell flat. It was not until | stepped back and

reevaluated my interest in educational gaming that my project concept developed.



Hennes 34

My fascination in game-based learning stemmed from the desire to develop educational tools for
children that do not learn in the traditional sense. As a person who struggled with minor learning
deficits and tried desperately to keep up in grade-school, the prospect of learning through games
seemed like a god-send. As the development of the NSF project progressed it became clear that
despite the whimsical artwork and endearing characters that accompanied many of the activities,
the challenges still posed an all too familiar problem. In order to maintain the quality of the
educational experience, many of the program’s exercises presented themselves as assessments
and long reading passages. For children like myself, who experience test anxiety, or get
overwhelmed at the sight of an unfamiliar hurtle these activities could provoke negative
emotions and behaviors that result in low academic performance. If we were already going to
design a game to meet the educational requirements of individual students, then why not also
provide support for their emotional and behavioral needs as well?

While the inspiration for this project was derived from my own personal experiences and
hardships, the design was not. In addition to ensuring the visual design and usability matched the
target audience of the serious game, the content needed to as well. In order to develop a
successful project is was of paramount importance that I avoided basing any of my resolutions
on assumptions or prior biases; rather, it was well-documented and reliable research that
informed my final design decisions. Through this project | had the opportunity to investigate
topics in a range of different fields including, but not limited to: user interface design for
children, accessible user interface design, MBCT-C, MBSR, SCT, HCI, various forms of anxiety
and behavioral disorders, anxiety in the classroom, and essential elements of game-based
learning. Although the knowledge I gained from exploring the aforementioned fields was

indispensable, the true accomplishment was my newfound ability in extensive design research.
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Just as | had to familiarize myself with conducting thorough design research, I also had to
develop a variety of new skills in order to achieve my ultimate goals for this project. Despite my
advance aptitude in Adobe Illustrator, the main tool used in the fabrication of all final visual

assets, I still lacked skill in both wire-framing techniques and animation.
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Figure 38. Process, Adobe lllustrator
Wire-framing, or the structural blueprint of a digital platform, is an essential step in the
construction of an efficient and intuitive design. The highly interactive nature of this concept
called for a relatively elaborate mainline wireframe. From hand drawn flow charts to digital
wireframes, | was allowed the ability iteratively to map out the user’s journey through the
program, which provided me a clearer vantage point to detect potential oversights. Figure 19. is a

portion of one of the original wireframes that informed the final design of the project.
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Figure 39. Process, Wireframing

As previously mentioned, animation is a necessary factor in creating user engagement.
Though the animation deliverables were only intended to be small samples, | was still faced with
the challenge of engineering professional quality animations without a substantial amount of
experience. The vector based nature of Adobe Illustrator not only allowed for extremely efficient
visual asset production, but also streamlined the transition to Adobe After Effects, the program
used to create animations. Through the simple manipulation of anchor points and keyframes, |
was able to successfully compose seamless animations that effectively communicated the desired
outcomes of the activities. The subtle animation applied to the avatar provides the user with a
clear model to replicate, and is instrumental in further anthropomorphizing the character.
Including animation in a serious game ensures clear communication, and when used effectively,

increases user interest without distracting from the intended learning objective.
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The extensive planning, research, and development of new technical skills I gained
throughout this process have primed me for a career in game-based learning design. |
intentionally chose a project in this niche, so that upon my departure from the graduate program
I would possess the aptitude and expertise required to peruse a career in educational games.
| recognize that there is a great responsibility in being a designer, and having the skills and
knowledge to positively impact the lives of others. While | find great joy and purpose in simply

creating, my true victory lies in the pursuit of making the lives of children just a little bit easier.
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