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Abstract

Objective : Recently many kinds of food therapies have sprung up to prevent or manage disease and to
promote health, Seeing Korean history, the Korean medical doctors have been applying food therapy based
on the thought that the dietary sources were as important as the medicine, Therefore, in this study, we
designed a mobile edutainment game prototype with the goal of providing education about healthy food
knowledge for users who belongs to different constitutional types.

Materials and Method : We adopted the Sasang Constitutional Medicine as the medical background knowledge
for our edutainment game design, Based on the user study, we developed the process of edutainment system
which is composed of ‘My game’, ‘My constitution’, and ‘My food’, Among the whole process, we developed
a prototype for the core module — the ‘My game’ part. This prototype used a jumping game for mobile
devices that is composed of training, level 1 and level 2 stages.

Results : From the target user evaluation, it was proved that 1) in terms of the learning effect of healthy
diet, the edutainment game we developed has a significant advantage over the conventional learning media,
2) after playing the edutainment game, the good and bad food identification accuracy based on picture and
text format were increased by 44% and 42% respectively, and 3) target users perceived enjoyment while
using this prototype, as well as showed positive intention to use this game as edutainment tool in the
future.

Conclusion : We designed and developed mobile edutainment game prototype to educate healthy food knowledge
based on Sasang Constitutional Medicine, Through user evaluation, we proved that our prototype enhanced
healthy food knowledge and that user accepted the prototype as a beneficial edutainment tool,
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between eating habits and chronic diseases
l. Introduction (hypertension and hyperglycemia) or incurable
diseases (cancer and diabetes) ™. Recently, various

It has been revealed that there exists a link kinds of food therapies — low sodium diet, low
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fat/cholesterol diet, high fiber diet in view points
of western medicine and yin/yang diet, five
elements diet, constitutional diet in view points
of traditional medicine — have sprung up to
prevent disease and to promote health*®. More—
over It is part of medical treatment and is
normally planned by a dietician and prescribed
by a physician, For example, calorie controlled
diet is applied to diabetic patients in order to
control calories, carbohydrates, protein, and fat
intake in balanced amounts to meet nutritional
needs, control blood sugar levels, and control
weight”,

Viewed historically, the Korean Medical (KM)
doctors have been applying food therapy based
on the thought that the dietary sources were as
important as the medicine, Especially in the
Sasang Constitutional Medicine (SCM), the food
therapy gave differential treatments on the basis
of four kinds of constitutional types: Taeyang,
Soyang, Taeeum, Soeum. According to SCM,

people are different in their external appearance,
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Figure 1. The good and bad foods list
for Soyang constitutional type provided
by Korean medicine clinics.
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mental characteristics, disease symptoms, and
life styles regarding their own constitutional
types®,

Although, however, the information about
Sasang Constitutional Food Therapy (SCFT) would
be easily obtainable from internet or KM clinics,
it is offered as the conventional learning methods
such as expert’s advice, medical guideline, pam—
phlet, book, and web page. Since the SCKFT
information is primarily provided in a form of
long list of food names which is quite boring
and difficult to memorize, as shown in (Fig 1).
Moreover, people may easily get confused when
they trying to apply the SCFT knowledge in
practice, From this point of view, a mechanism
that can effectively deliver the SCFT knowledge
and help people to remember them would be
necessary in the modern society where health
consciousness is quite high,

With the development of computing device,
edutainment game has gained more attention
and starts to stand at the center of the learning
science, The enjoyment and readiness of using
digital contents can be account for the effec—
tiveness of edutainment game™'?, At early stage,
the focus of edutainment were once limited to
the kids related topics. Nowadays, however, the
researches from diverse backgrounds give increa—
singly attention to implement the edutainment
concept into their own research domain. In
addition, according to the advanced research,
video games are efficacious to increase healthy
diet knowledge and change dietary behavior™,

In the Google Play Store and Apple App Store,
lots of mobile applications are available for the
sake of diet education. Among those applications,
besides those exclusively designed for children,
there are also quite a few diet education appli—
cations developed for adults, One explanation
would be that compare with children, adults are
more spontaneous to prevent chronic or incurable

diseases and to keep healthy due to their health
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consciousness.

Regarding SCFT, a typical applications is
‘Sasang Constitution and Life’, which can help
users to diagnose their own the constitutional
type through questionnaires, as well as provides
users with textual information about the cha—
racteristics and the recommendation about good
and bad foods for different constitutional types.
However, this kind of application rely mainly on
the wordy description to delivery SCM knowledge,
which is quite boring and hard to remember'?.

Some other applications for this kind like ‘Eat
Smart™, ‘Nutrition and Healthy Eating™ and
‘Healthy Food™ which help users to distinguish
healthy food from unhealthy food and balance
the nutrition for a meal, However, those games
failed to provide users with tailored healthy
information regarding their own physical cha—
racteristics.

Therefore, in an absence of edutainment games
designed for delivering SCFT knowledge, as well
as the motivation to overcome the limitations
that exist in conventional healthy diet education
applications. In this research, we aimed to design
and develop a mobile edutainment game to help
users to gain the SCFKFT knowledge effectively
while make them enjoy the learning process, as
well as to conduct the user evaluation in order
to measure the actual learning effect and pe—

rceived enjoyment,

Il. Materials and Methods
1. Target user group selection

As people get older, they tend to be more
interest in safe and fresh food and give more
consideration on balanced diet, but they become
less interested in using smart phone to play

16,17)

games or to learn new things From this

point of view, Korean adults aged between 35 to

45 with interest about healthy diet and have
friendly attitude towards the KM were decided
as the target user group for our game design.
In order to make sure that all the participants
in our study to be correctly selected from the
predefined target user group, two kinds of cri—
teria were implemented for selection process:
First is that people who purchased organic foods
from market or used organic food store at least
once in the past two months, Second is that
people who went to KM clinics or ate KM herbal

medicine at least once in the past two years.

2. Target user study

In order to develop a better understanding of
our target user group, a Contextual Inquiry (CI)
was conducted on 9 target users whose demo—
graphic information are shown below (Table 1),
Those 9 people are employed to find and extract

user requirements and design implications,

Table 1. The summary of contextual inquiry

Session | Location N%Snf:er Age Gender
home 3 35/43/38 | M/M/F
office 3 45/38/42 | F/M/M
home 3 35/39/41 | M/M/M

3. System design & development

From the results of Cls, we drew some design
implications for the prototype. Based on those
findings, we designed the process of the edu—
tainment system. Among the designed process
of the system, we developed the key part of it
as prototype using construct2 framework which
is a powerful ground breaking HTML5 game
creator designed specifically for 2D gameslg>_ Thus
the prototype edutainment game of this study
can be accessible from internet browser which
follows HTMLS standard.
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4. User evaluation

We conducted the user evaluation on five Korean
adults whose constitutional type is soyang whose
demographic information are shown below (Table
2). And the consitutional type of whose is tested
twice by the KM doctor and QSCC I (Questionnaire
for Sasang Constitution Classification H)lg), The
user evaluation was carried out in the order of
pre—questionnaire, game playing(2 minutes for
training, 4 minutes for level 1 testing, 5 minutest
for level 2 testing), and post—questionnaire as
shown below (Fig 2).

In order to compare learning effects between
edutainment game and conventional tool, we
employed another 5 subjects whose demographic
information are also shown below (Table 2).
Participants used the foods list as learning media
which was shown in the (Fig 1) and memorized
it for eleven minutes which are same time as
the game playing session, Before experiments,
we got user’s consent, and all the information

related to the subjects are anonymized as codes,
5. Data collection & analysis

In order to know the objective behaviors while

playing developed prototype, we measured the

Table 2. The demographics of subjects
in the user evaluation

Learning Users'
method Number Age Gender
Edutai t
Htatimen 5 | 36/41/36/45/36 | All male
game
Conventional
tool 5 38/36/36/36/37 | All male
00

number of trials, playing time, reached height
of stage, the number of taken foods, success or
fail of the stage in each 3 tests (Fig 2). From
the collected data, we analyzed and compared
the total/average number of trials, total/average
playing time, highest/average height, percentage
of completion, total/average number of taken
foods.

In order to compare the learning effect between
edutainment game and conventional tool, we
measured users ability of identifying good and
bad foods in pre—questionnaire and post—ques—
tionnaire of two groups (Table 2). Each question—
naire is composed of 10 good foods, 5 bad foods,
and 5 neutral food, And we analyzed the learning
effect using inter group T—test on the accuracy
of identifying good and bad foods in two ques—
tionnaires.

In order to know whether our target users are

willing to use this prototype as an edutainment

Study Instruction non 2 minutes Post
introduction computer TA training guestionnaire
Pre Instruction 4 minutes QA &
guestionnaire computer TA levell test comments
Study Game 5 minutes
overview instruction level? test

Figure 2. The process of user evaluation
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system to gain healthy food knowledge in their
real lives, we developed 18 questions to measure
the learning effect, enjoyment, perceived ease of
use, interface usability, and use intention using
7T—point—likert scale questionnaire based on the
Technology Acceptance Model (TAM)?*2Y.

lll. Results
1. Target user study

Through CI, we discovered that the target users
1) prefer to improve health through food therapy,
2) try to change dietary habit by eating healthy
food, 3) search health information actively, 4)
are bored with memorizing health information,
and 5) have trouble in using collected health
information in their daily life. In addition, users’
favoured game features were also collected in
the CI session,

From the results of CI, we drew some design
implications for the prototype design, some
important ones were that 1) mobile phone games
would be an ideal media for the edutainment
purpose, 2) each game stage should be designed

that users can clear the mission within two

Main Menu > My Game
A

minutes, 3) game should have immediate feed—
back with reasonable metaphor, 4) game should
provide different type of characters regarding
constitutional types, and 5) game rules should be

simple and control should be easy and intuitive,

2. System design & development

Based on the design implications, we designed
the process of edutainment system — ‘Healthy
Food for Me' (Fig 3). In the process, ‘My game’
is a jumping game for users to learn good and
bad foods based on their constitutional type.
‘My constitution’ is an e—questionnaire to help
users to identify their constitutional type (Taeyang,
Soyang, Taeeum, Soeum). And ‘My food’ is a
food list which contains the food information
from the previous game stages. Among the whole
process, we developed the core module which is
marked using red—boxed (Fig 3).

In our edutainment game, three stages were
developed for the soyang type only, which includes
training, level 1 and level 2. We applied the 10
good foods and 5 bad foods which are studied in
the advanced research? and the game interface
is depicted below (Fig 4). The mission of this

game is to reach the destination by jumping

Prototype Development

Type Game
Selected Level Select—>
? Screen
N

Sasang Type Select

My Constitution

Y

Sasang Type Test

Y

My Food >

Good & Bad Food List

Taken Before

Figure 3. The process of edutainment system, which is composed of ‘My game’, ‘My

constitution’,

and ‘My food'.
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Sasang Constitution

ér%;

)
8
Type

"
o, A )
Taeyang Soyang Taeeum Soeum
L Type Type

[Learning Topic: good/bad foods for soyang type]

-Good foods: crab(Hl), watermelon(==2}), banana(bLiLL),
egg(H| ), blowfish{#0{), cucumber(20]),
barley(2 2|}, pork(E§ X| 27|), eggplant(Z}X[),
strawberry(® 7[)

-Bad foeds: chili{i13=), chicken(® 117}, ginseng(2l&),

garlic(Ohm ), honey(&)

Figure 4. The screen capture of main game interface and level 2 game interface of ‘Healthy Food for Me'.

before exhausted the limited health score, The
rule of the game is very simple — if a user eats
good food, user can jump higher and gain health
points, on the contrary, if user eat bad food,

user cannot jump and also lose health points,

3. User evaluation

In level 1 testing, the average mission com—
pletion percentage is 39,6% and average playing
time per try is 27.06s. But in level 2 testing,
average percentage of mission completion is 27.6%
and average playing time per try is 24.70s. This
result suggested that the level 2 is more difficult
than level 1,

In order to measure the learning effect of our
prototype, we measured users ability of identi—
fying good and bad foods in pre—questionnaire
and post—questionnaire, the good and bad food
identification accuracy based on picture was
increased by 44%, and the accuracy based on
the text was increased by 42% (Fig 5).
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In order to compare the learning effect between
edutainment game and conventional tool, we
measured users ability of identifying good and
bad foods. From the results, it was found that
the good and bad food identification accuracy
based on the conventional learning tool was in—
creased by 35%, while identification accuracy based
on the edutainment tool was increased by 44%
(Fig 6). In addition, in the T—test with 95%
confidence interval, we found that there is no
significant difference between the pre—question—
naire scores of two groups (Ueontro=0.42, Lireatment
=0.51, p—value=0.329), which suggests that the
control and treatment group have same previous
knowledge about SCFT, However, the results
showed that there is a significant difference on
learning effect between the conventional learning
tool and the edutainment tool (Ucontroi=0.71, 1
treatment=0.94, p—value=0.016). The edutainment
game we developed has a significant advantage
over the conventional learning method in terms

of learning effect.
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Figure 5. The identification accuracy of good and bad foods.
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Accuracy Before | Accuracy After | Accuracy Before | Accuracy Alfter
Learning Learning Playing Playing
Conventional Edutainment

Figure 6 The identification accuracy comparison of conventional learning tool and edutainment tool.

IV. Discussion

From the analysis of questionnaire based on
the TAM™?9_ it was found that users perceived
positive learning effect and entertaining effect
through this prototype (Fig 7). However, the
score for interface usability is a little below
average, which suggest that we should improve
the game character control part and make the
interface more friendly to use. Nevertheless, the
targets users showed a positive acceptance of
using this edutainment game as an edutainment
tool in the future.

In order to explore the reasons why people
give high or low score for each specific measure

item, we recorded the good and bad incidents

while users were training or testing our prototype
using think—aloud protocol, The most frequent
bad incident was ‘expressing negative effect or
saying a problem’. But the most frequent good
incident was ‘expressing happy surprise’, Also,
based on good and bad incidents, we drew some
design implications to improve our prototype in
the future, The main implications were 1) devel—
oping more game stages, and reduce the distance
to destination for each stage, 2) reducing the
food variety and stretching the platform in each
stage, and 3) reducing the difficulty for the
practice stage to let users to develop their own
skill and know how to control the movement of
character,

Admittedly, there are some limitations in our
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ease of use ‘ ‘ ‘ ||4,1
usability ‘ ‘ ‘ |37 [ Average score
enjoyment ‘ ‘ ‘ |5.2
| 1]
learning effect |5.8
use intention ‘ ‘ ‘ ’ |51
[ [ [ [ [

00 10 20 30

40 50 60 70

Figure 7. The analysis results of user evaluation — ease of use, interface usability, enjoyment,

learning effect,

research, First, we only developed the Soyang
constitutional type for this prototype. Second,
some functions in the whole process were not
fully implement yet, Third, we employed small
subjects to evaluate the prototype. In the future,
we are going to fully implement all the design
process for the ‘Healthy Food for Me', as well as
implement the implications extracted from user
evaluation, Hopefully, this kind of edutainment
tool will be very beneficial to the users who want
to learn healthy diet knowledge with less effort

and more fun,

V. Conclusion

In this study, we are motivated to develop the
‘Healthy Food for Me'— a kind of edutainment
tool that can help users to gain healthy diet
knowledge regarding their own constitutional type
based on SCM Theory. From a user—centered
perspective, the edutainment prototype succe—
ssfully achieved our design purpose to help users
to identify good and bad foods for their own
constitutional type, as well as increase their
awareness of diet habits while make them enjoy
the learning process. Also, since it is a mobile
phone application, users can use it in any en—

vironment during their leisure time to relax and
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and use intention.

learn knowledge simultaneously., Our contributions
are as follows: 1) Users significantly improved
their capacity of identifying good and bad foods—
from 50,7% to 94.7% after playing this edutain—
ment game. 2) Users perceived enjoyment while
playing this game. 3) target users showed a
positive intention to use this edutainment game

in future,
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