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Abstract—Game replay-ability is very important in serious
game to maximize the understanding for the learning content.
The replay-ability is the result from the gameplay experience.
Games have the advantage of providing a fun experience, and
immersion is a vital element in game design to produce the
experience. However, the design of immersion in games is often
not well conceptualized so that it does not produce the expected
experience. This study uses Appreciative Learning based reward
system, which focuses on positive things such as peak
achievements, opportunities, exploration of potential and
optimism for the future. The reward activity consists of four
stages, namely Discovery, Dream, Design and Destiny. Reward
personalization is done by regulating reward behavior using
artificial intelligence which runs in all four stages. Appreciative
Learning will be used to design immersive experiences consisting
of sensory, imaginary, and challenge-based immersion, which are
the three main elements of immersive games. Intelligent agent
behavior is modeled using the Finite State Machine. This study
produces an immersive reward design that is applied to the
concept of Appreciative Learning in designing a serious game.

Keywords—appreciative  learning; artificial
immersive; reward; serious game

intelligence;

. INTRODUCTION

The use of educational games is seen as an effective
solution in providing practical experiences of learning, which
have advantages in fostering a positive attitude and enjoyment
in participating in learning [1]. [2] use games for pre-school
learning activities and formulate a pedagogic model. They
reveal that certain game genres, such as Role-Playing Games
also have significant cognitive content. Research conducted by
[3] concluded that the use of games for learning can shape
cooperative behavior, create learning motivation and provide
practical experiences to students.

The advantage of games as a learning tool is that they can
provide a pleasant practical experience so that it can increase
understanding of the material [4]. The immersive factor is the
main determinant of whether the experience a game provides.
Immersive experiences are experiences where the player feels
immersed in the game. According to [5], this experience is
divided into three, namely sensory immersion, imaginative
immersion and challenge-based immersion. Sensory immersion
is a type of immersive experience related to the five senses,

such as visuals and sounds. Imaginative immersion relates to
imagination such as the world in games, characters, and stories.
Challenge-based immersion deals with the challenges offered
by the game. A good combination of these three experiences
will result in immersive gaming [6]. Currently, research on
immersive games is dominated by the sensory immersion
aspect in the form of Virtual Reality as done by [7] who made
games for airflow simulation, learning games about
architecture and construction using Virtual Reality [8], and
surgical simulation [9] . However, research in the imaginative
and challenge-based immersion aspects is still minimal.

In strengthening the understanding of the material provided
in educational games, the reward element is one of the most
important parts of the game. Reward personalization is
intended so that learners have different and unique experiences
resulting in impressive memories [10]. Reward generally
provides feedback in the form of evaluation and motivation for
the actions taken. Games have several positive things,
including: (1) Games can be used to improve brain and
memory: Train problem solving and logic., Train hand and eye
coordination, fine motor skills, and spatial abilities follow
instructions and make plans., Think quickly, make analysis and
decisions quickly, Train strategy and anticipation, strengthen
memory and concentration, dare to take risks and train how to
face challenges. (2) Introducing technology more attractively,
(3) Increasing creativity, (4) Increasing self-confidence, (5)
Increasing new knowledge, (6) Learning something in a fun
way, (7) Increasing accuracy and accuracy.

Rewards aim to provide clues about what players have
done and provide appreciation to accommodate achievements.
Even though there are rewards, boredom and frustration can
still occur if the rewards are too easy to predict [11]. One of the
criteria for a good reward is dynamic, that is, it can change
according to the achievement criteria of the player [12].
Research on dynamic reward has been carried out in previous
studies [13] which discussed its general application in
educational games. Then, a general framework for using
dynamic rewards in educational games based on Appreciative
Learning has also been implemented [14]. In determining
dynamic rewards, it depends on the player's achievement
criteria in the game or player actions during play. This measure
can be used as input to determine dynamic reward [15]. [16]
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suggested the importance of game elements that can adapt
dynamically in a learning environment. Then, [17] discusses
personalization in educational games using artificial
intelligence. Personalization using artificial intelligence was
also carried out to make recommendations in a gamification
system [18].

In a study conducted by [15] using the Finite State Machine
to recognize the actions of players and followed by [13] who
designed dynamic reward behavior using the Finite State
Machine model. However, the focus of this research is only on
reward personalization and is not based on the right concept so
that the rewards that are developed are not well conceptualized
which results in the reward system being random and
monotonous.

This study will design an immersive reward system based
on the concept of Appreciative Learning. Appreciative
Learning, which is a learning concept that emphasizes positive
things, such as achievement, opportunities, potential and
optimism [19] will be used to shape and classify reward
behavior, which is divided into four stages, namely Discovery,
Dream, Design and Destiny.

Il.  RESEARCH METHOD

A. Overview of the Game Reward Model

Figure 1 shows the overview of the game reward model.
Player action will change the condition of game environment,
which contains education content. The education content will
determine the design of game environment; however, the
content will not be presented explicitly. The game potential for
learning could be maximized when the play comes first, then
learn after that [20]. Appreciative Learning is used to design
the reward system. The reward system takes game environment
as the input and using the intelligent agent to produce rewards
for player. Finite state machine will control the behavior of
intelligent agent.

B. Appreciative Learning for Reward System

Appreciative Learning is a concept derived from
Appreciative Inquiry. This concept focuses on positive things
as the basis of learning [21]. Appreciative Learning consists of
four stages of activity, as shown in Figure 2.
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Fig. 1. Overview of the game reward model

DISCOVERY (Find
the positive things)

DREAM
(Determine a
vision / goal)

DESTINY (Goal
achievement)

DESIGN (Working
toward the goal)

Fig. 2. Appreciative Learning model [22]

The Discovery stage is the discovery of positive things in
the learning material. Then after that at the Dream stage, it is
followed by the determination of goals based on positive things
found. The next stage is Design, which is at this stage learners
begin to design things that are their goals. Then the last stage is
Destiny, where at this stage the learner realizes his goal. This
activity will continue repeats itself as a cycle. The concept will
be used to design the reward system.
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Based on research conducted by [23] and , there are eight
forms of reward in games, as shown in Table 1 below.

TABLE I.

REWARD FORMS

Reward Forms

Details

Score

Use numbers to measure player
performance

Used mainly for player ranking,
serve as self-assessment and
comparison

No direct effect to gameplay

Experience point

Get point when doing something
in game, usually beat enemies
Level up when certain point is
achieved

Stronger character when level up
Serve as tools for developable
game character

Has direct effect to gameplay

Items

Get items when doing something
in the game, usually exploration,
beat enemies, and finish the quest
Items could be very rare (very
useful and drastically improve
character performance) or just
common items (a little useful and
very easy to get) or could just
serve as decoration or collectible
items.

One of the core rewards in game
design

Resources

Resources are type of items that
have more practical use in the
game

Often used as a material to
produce something / recipe.

Achievement title

Titles that are bounds to player
character or account

Popular for multiplayer game
Some titles could be very hard to
earn, thus serve as a sense of
achievement for player.

Feedback messages

Used in many fast-paced games as
instant rewards, for example
messages for number of hits
combo in fighting or rhythm game.
Could be wused as gameplay
tutorial

Some games use dramatic voice to
improve the messages effect for
player emotion

Animation and pictures

Used mainly in story-based games
Used as cutscene following
important events in game.

Unlocking mechanism

Giving access to the limited game
content such as area,
items/treasure, level, character.
Have certain requirements.
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The classification of rewards in the Appreciative Learning
stage can be seen in Table 2 below.

TABLE Il REWARD CLASSIFICATION BASED ON APPRECIATIVE
LEARNING STAGES
Appreciative Main activity
Learning Reward forms
stages
Exploration - ltems
- Feedback messages
Discovery - Unlocking
mechanism
- Choice - Feedback messages
- Vision/goals - Animation and
Dream formulation pictures
- Experience point
- Collecting
material/resour
Design ces Eisil:ir:r‘?ge oint
- Crafting P P
- Finishing quest
- Appreciation / | - Achievement titles
acknowledge - Feedback messages
Destiny ment - Animation and
pictures

C. Reward System to Produce Immersive Elements

The immersive experiences divided into three, namely
sensory immersion, imaginative immersion and challenge-
based immersion as shown in Figure 3 below [5].

Based on Appreciative Learning reward classification in
Table Il and type of immersion in Figure 3, we could formulate
the possible immersion produced from each stages of
Appreciative Learning, as shown in Table I11.

Sensory
Immersion

Imaginative
Immersion

Challenge-
based
Immersio

Fig. 3. Type of immersion [5]
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TABLE III. TYPE OF IMMERSION PRODUCED BY EACH STAGES OF

APPRECIATIVE LEARNING REWARD SYSTEM

Appreci_ative _ o Tvoe of
Learning Main activity Reward forms imr}r/12rsi0n
stages
Exploration - Score - Challenge-
- ltems based
- Feedback - Imaginative
Discovery messages
- Unlocking
mechanism
- Choice - Feedback - Sensory
- Vision/goals messages - Imaginative
formulation - Animation
Dream and pictures
- Experience
point
- Collecting - Challenge-
material/reso based
- Resources
Design urces - Experience
- Crafting int
- Finishing pon
quest
- Appreciatio - Achievemen | - Sensory
n / t titles - Imaginative
acknowledg - Feedback
Destiny ement messages
- Animation
and pictures

D. Intelligent agent for reward system behaviour

Finite state machine provides the dynamic behavior of the
reward system as shown in Figure 4.

Figure 4 shows that if the certain conditions are met,
discovery reward can turn into a dream and vice versa, dream
to design and vice versa, design to destiny and vice versa, from
destiny can change to discovery but from discovery it cannot
be immediately destiny. This adaptive system manages the
transition of reward system.

DISCOVERY TRIGGE! DREAM DESIGN TRIGGER
REWARD
DREAM TRIGGER DREAM TRIGGER
DISCOVERY DESIGN
REWARD REWARD
DESTINY TRIGGER
DESTINY
REWARD
DISCOVERY TI@BER/ ESIGN TRIGGER

Fig. 4. Overall design of reward system
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The overall design of reward system provides general
framework and will be implemented specifically within each
serious game context.

1. RESULT AND DISCUSSION

We have developed simple education game prototype to
implement the reward system. The game is about
entrepreneurship education, with Role Playing Game (RPG)
genre. The RPG genre was chosen because it offers a balanced
practical and cognitive experience, so it's appropriate to use as
a learning medium that emphasizes cognitive aspects [2].
Entrepreneurial material for universities will be the content of
this educational game. The material generally includes
communication, cooperation, investment, innovation, types of
business, business challenges, marketing, and business
development [24]. The game will follow the main character
adventure as a merchant. Here, main character would discover
the opportunity for a business at every place visited. The
gameplay cycle is discovered the product idea, choose the idea,
develop the product, and sell it. The types of rewards used in
this game are shown in Table 1V.

TABLE IV. TYPE OF REWARDS FOR THE PROTOTYPE
Appreciative Main activity Education
Learning content Reward forms
stages
Exploration - Communicat | - Items (key
(explore town, ion items to
unknown area, | - Cooperation advance the
talk to NPC) main story,
such as product
idea)
Discovery - Feedback
messages (hint
from NPC)
- Unlocking
mechanism
(area, maps)
- Choice (by | - Investment
answering - Cooperation
question from | - Types of | - Feedback
NPC, get business messages
certain items) - Business (choice
D - Vision/goals challenges validation)
ream : S
formulation Animation and
(will be pictures (game
determined by event)
player  choice
and finishing
quest)
- Collecting - Innovation
material/resour - Creativity Resources
Design ces - Cooperation Produgt to sell
- Crafting - Investment Experience
product - Business point
- Finishing quest challenges
- Appreciation / | - Marketing Achievement
acknowledge - Business titles
Destiny ment challenges (successful
- Busines entrepreneur)
development Money
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DISCOVERY REWARD

EXPLORE MORE

FIMISHING CIUEST

EXPLORE MORE UMLOCK SECRET

AREA

GIVE PRODUCT
IDEA

FULLY EXFLORE
THE AREA

FIMISH THE EVENT

EXFLORE MORE
FINISH EXFLORATI

STATUS ADVANCE

REFPUTATION

DESTINY REWARD

Fig. 5. Reward system design for entrepreneurship serious game

Based on overall reward system in Figure 4, the game uses
four stages of Appreciative Learning to design the reward
system. The design of reward system based on Appreciative
Learning for the game is shown in Figure 5.

Start with the hint, the discovery reward focused on the
exploration, where the player will unlock new area, explore it
and get the product idea. The product idea reward serves as the
transition to dream reward, specifically, choice validation
reward. Choice validation will determine the product that will
be built by the player, led to game event. Game event will
provide player with story, as cutscene, consists of picture and
animation for the story. If the player wants to explore more

EXPLORE MORE

w

\.___PRDDUCT
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DREAM REWARD

REQUIREMENTS ARE
SATISFIED

CHOICE
WALIDATION

REQUIREMENTS ARE
SATISFIED

EXP NOT ENOUGH

ENOUGH EXP
{CRAFTING
PROCESS)

PRODUCT

s50LD
DESIGN REWARD

than the reward system will move back to discovery reward. If
the player finishes the event and choose not to explore more
then it will move to design reward, give the experience point
for the player. When there are still EXPs to collect, player will
get the resources and trigger the game event in dream reward.
Eventually, the EXP requirement will be satisfied, and player
will be able to craft the product and sold it, get the money, and
led to destiny reward. Besides money, player will get status
advance that enable more hint for more exploration and trigger
the discovery reward.

Based on Table Ill, the reward system will produce the
immersive experiences that could be classified as sensory,
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imaginative, and challenge-based immersion, as shown in
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9 | Describe your feeling when completing an objective

10 | What do you feel after you finished the dungeon?

11 | Do you like the cutscene? Sensory

12 | Do you interested in the main character?

13 | Do you enjoy the game world design?

Table V.
TABLE V. TYPE OF IMMERSION PRODUCED BY THE REWARD SYSTEM
Appreciative
Learning Main activity Reward forms . Type qf
immersion
stages

Exploration - Items (key | - Challenge-

(explore town, items to based

unknown  area, advance the | - Imaginative

talk to NPC) main story,
such as
product
idea)
Discovery - Feedback
messages
(hint ~ from
NPC)
- Unlocking
mechanism
(area, maps)

- Choice (by - Sensory
answering - Imaginative
?::)er:]tlonNPC‘ - Feedback

; messages
get  certain (choice
items) A

- validation)

Dream - Vision/goals | Animation
formulation .

. and pictures
(will be (game
determined event)
by player
choice  and
finishing
quest)

- Collecting - Challenge-
material/reso - Resources based
urces - Product to

Design - Crafting sell
product - Experience

- Finishing point
quest

- Appreciatio - Achievemen | - Sensory
n / t titles | - Imaginative

. acknowledg (successful
Destiny
ement entrepreneur
)
- Money

We use the modified version of Game Experience
Questionnaire [25] to get the user experience for this game. We
design the qualitative interview questions as shown in Table

VI.

TABLE VI.

LIST OF INTERVIEW QUESTIONS

For the evaluation, experienced gamers, people who have
minimum experience in playing games and teachers are
recruited to play the games and answer the questions. The
results summary are shown in Table VII.

No

Questions

Immersion
Types

TABLE VII.  INTERVIEW RESULTS SUMMARY
Respondents Responses Summary
Imaginative | Challenge- Sensory Overall
based
Experienced Excited to Sometimes | Average Feels the
gamer find new feels the feelings for game good
area / items, battle are the game enough,
expect more | too world and have high
objectives repetitive, character, expectation
/product below the main because of
ideas average character the
motivation should be experience
because too | more in playing
easy and recognizable | commercial
predictable games
Non-gamer Excited to Motivated Feels Immersed
find new in doing the | excited in in the game,
area / items, battle, tends | game world, | sometimes
interested to | to lose in have overall | feels the
find more battle and good challenge is
secret stuff feels the opinion for too
game too the main difficult,
difficult, character curious
but after enough to
several do
attempts something
found that new
the game
difficulty is
enjoyable
Teacher Excited to Not too Feels Immersed
find new motivated excited in enough in
area / items, in doing the | game world, | the game,
interested to | battle and have overall | not too
find more tendstoend | good interested in
secret stuff it quickly, opinion for the
but the main challenge
motivated character
enough to
gather the
resources
and found
satisfaction
in
completing
the
objectives

1 Describe your feeling when exploring a new area in

the game

What do you feel when interacting with NPC?

Imaginative

What drives you to examine objects in the game?

What do you feel when you found the objectives?

What motivate you when choosing objectives?

What motivate you to win the battle?

What motivate you to gather the resources?

XN~ |WN

you?

What influence does the game difficulty given to

Challenge-
based

Overall, the result shows that the user was immersed
enough in the game activities. The experienced gamer has no
problem in playing the game but has a high standard regarding
the game. The non-gamer user has several difficulties in
challenge-based activities and feels the game too difficult. But
overall feels immersed in the game and motivated by the
challenge they faced. The teacher feels engaged in the
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imaginative-based activities but feels irrelevant when coming
to challenge-based activities and feels there should be more
education contents.

IV. CONCLUSION

The immersive reward system could be developed using
Appreciative Learning to fulfill immersive measurement of
the game. The experienced gamer, who has played many
commercial games seems to be bored sometimes and expect
more from the game. We find that the non-gamer was the one
that gets the most out of this model, although seems to have a
steeper learning curve in completing the objectives. The
lecturer found that some activities irrelevant to the learning
material. Overall, the model could provide the immersive
experiences in learning using educational games.
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