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Developing a Prototype of Video Game-Based Learning Env1r0nment
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Abstract

E-learning becomes more and more popular and
fantasy in the teaching / learning. Thus far, more and
more researches and discussions are proposed to make
it possible to realize the game-based learning
environments and styles. In order to attract learners in
GBL, learning activity often has  fantastic
characteristics and glorious treasure. And most of them
were based on 3D or Flash animation technologies.
However, the learning materials of such game-based
learning are hard to create by common users. In this
paper, we took a further step to integrate interactive
video technology with gaming to develop a Video
Game-Based Learning (V-GBL) development prototype
system.
Keywords: VGBL, authoring tool, interactive video,
curriculum design
1. Introduction

Due to the rapid upgrade of hardware and software,
games have more and more special functions or
capacities to attract the players’ attention. Some statistic
data showed that, the total sales of games were around

320 million dollars in 1995, and continually increases

to about 1,040 million dollars in 2003. This data reveals

an undoubted fact, and that is, games are more and
more popular.

According to some outstanding related works, game
play environment could benefit players in various
aspects, such as graphic recognizing, space process and
the ability for inference. However, the learning
materials of such game-based learning and the game
designing are difficult to create by common users. If we
could integrate the game play model and the
instructional course into one gaming course
environment, it will be helpful for improving the
learning competency certainly.

In the V-GBL prototype, we hope the V-GBL
learning environment is able to achieve the following
objectives. First, teacher could easily use the authoring
tool to develop course materials. Second, these
materials could base on interactive video-based content,
and they also could be reusable and shareable. Third,
learners could collaborate with other people to do their
learning activity, and system could estimate the
learner’ s learning status and give the learner feedback
to them according to the teacher’s assessment rules
setting in gaming environment. At last, this V-GBL
system could run on Multiple Gaming Platforms such
like PC (personal computer), PPC (packet pc) and
IPTV.

2. Related Work

Form the perspective of gaming behaviors, Prensky,
M. (2001) illustrated why game elements could
attractive to player as below.
€ Game provides some degree for enjoyment.

€ Game has playing mode corresponding with


https://nscnt12.nsc.gov.tw/researcher_v5/personal_index.asp##

game type (Ex: RPG (Role Play Game), SLG
(Simulation Game)....etc).

€ Game has an obvious and significouldt goal.

€  Game has an interactive mode.

€ Game provides the gaming feedback and the
gaming result.

€  Game designing could be suit for player.

€  Game has winning reward.

€ Game has conflict, competition, challenge and
opposition factors.

€  Game has a pilot with problem solving.

€  Game has a character of narrative.

Merill, et al (1996) mentioned that game have four
necessary properties as follows:
€  Learners are not forced to play game.
€  Learners could have fun in the gaming phase.

@  Games have clear and definite goal and playing
rules.

€  Games have competition and challenge essential
factors.

Prensky M. (2001) summarized the teaching method
between current teaching mode and traditions teaching
mode as follows:

Twitch speed V.S. Conventional speed
Parallel processing V.S. Linear processing
Graphics first V.S. Text first

Random access V.S. Step by step
Connected V.S. Stand alone

Active V.S. Passive

Play V.S. Work

Pay-off V.S. Patience

Fantasy V.S. Reality

L 2R 2BR 2BE JBE 2NR ZJNE JNE 2R 2R 4

Technology as friend V.S. Technology as foe
In addition, Bramucci (2002) stated the basic
learning behavior and learning mode with game play
environment. His works indicated that the game should
provide the enjoyment to attract the player's attention.

Keri Facer (2006) claimed that a game could be a
continuous activity or a simulation in real life. Games
have some characters, for instance, the enjoyment and
the independence. All of these characters were quite

different from traditional instructional activities. For

this reason, to utilize the interaction provided in game
will strengthen the learning motivation and problem
solving ability of the learner.

Many scholars have the same standpoints that to
utilize the computer game development mode will lead
to better learning effect. Brownfield and Vik (1983)
proposed that the game play could increase the
learner’s reading, listening, speaking and writing ability.
Wood and Stewart (1987) proposed that game could
increase the learner’s logic thinking ability. Therefore,
Ravenscroft’s (2002) research has focused on that the
elements in physics which could used in the game play
environment. According to this research, the authors
found that to utilize the concept of the game play
learning. Kennedy, R. S. et al. (1982) proposed that
“Game play is a form of presentation in order to do the
learning assessment”, the learner has to solve the
problems in the gaming mode in order to achieve an
objective of the game.

Ang Chee Siang and Radha Krishna Rao (2003)
proposed the concepts of game teaching mode, learning
and mental philosophy, and game design techniques. In
mental philosophy, they mentioned some learning
theories, such as the behavioral learning theory, operant
conditioning, cognitive learning theory and motivation
theory. In the game design techniques, they explained
and discussed some important elements which game
designer have to take care, for example, the learner’s
learning condition in the realistic gaming environment,
how to link up make the learner’s thinking and learning
status, and how to catch the learner’s mood.

3.  V-GBL Environment
V-GBL Environment Architecture

Figure 1 showed an overview of various learning
platforms in V-GBL environment. In this V-GBL
environment, it could provide the service to the various
platforms (like the PC, PPC (Pocket PC) and IPTV) in
client, and than the client could utilize various network
technologies (like the 3G/WiMAX) to get connected
with the V-GBL server. The V-GBL server will
connect to the LMS and to get the gaming course

according to the personal learning status, and than to



apply the gaming course to the client. Finally, the client
could continue the next learning behavior.

As illustrated in Figure 2 and Figure 3, the
development items from the server side focuses on the
gaming environment control system, learner and game
data control system, and network control system. The
development items from the client side focus on the
gaming environment presentation system, GUI system,

and network control system.

LMS Server

I~ Server
L Server
Client
NoteBook Personal
Computer Pocket PC TV
Figure 1. V-GBL environment
Gaming data
sub s;stem i
Gaming dara,
learner’ s learning siatus data
Gaming data,
Game course learning status data
environment
integrate
sub system 1

Network
" connection q—.-Clntemet
2 satus duta) ; M
sub system "

A

Game GRIL. Serve
environment
GIT
sub system

4

Learmer sroquest data

Client

Learner

Figure 2. V-GBL system flow (Client)

Figure 3. V-GBL system flow (Server)

V-GBL Game Content and Environment

Design

Adventure Game is one of the popular game types.
The game elements could attract learners’ attention
effectively. In this game environment, Learners could
cooperate with other learners to adventure in this game
environment by using interactive gaming video, and
learner could look at this map to know there position.
About the quantity of numbers, we limited the max
numbers of cooperation learners in 4 people in order to
distribute and to reduce the game server’s loading.
Learners must to solve some problems by interacting
with interactive video scene in order to keep continued
in this game. And we could insert some test questions
into some main events in interactive video gaming
environment, and learners could utilize three ways to
answer these questions. One is using the drag & drop
mode to put the right answer into the right place, the
other is using the select mode to select the right answer,
another is using the text input mode to answer the
question. Learners have to solve NPC’s problems in
order to keep continued during playing this game. And
we also could put questions into the particular item
which the NPC want you to find out, and learners also
could answer these questions in three ways that we
mentioned above. The learner must kill enemies in
gaming battle phase. We want to put the course
questions into the battle phase, and learners could select
the right answers in order to decrease the particular
enemy’ s attributes. (Like the dodge rate, attack
ability---.etc) And after finishing this battle phase,
learners could get rewards and experience which could
increase the role’s abilities.

In terms of creating the learning game environment,
there are composed of five parts.
€  Game Lobby
Comic Room
Adventure Room

Card Store

L R IR R 4

Learning Status Searching area
In the Game lobby, the learner could make

discussing about the game course with other learners in



this area. In the Comic Room, learners could learn the
prior knowledge and operating skill of the course
section by way of comic-based interactive video course
content in order to utilize them in adventure gaming
phase. After finishing the prior knowledge learning
phase from particular course section, learner could get
the course section key. Then the learner could utilized
this key to get into adventure room and to select the
related gaming environment which about the course
section in order to make effort in order to complete the
particular game mission. In gaming phase, the learner
must to interact with the NPC and to finish all game
tasks of gaming missions during gaming phase. And the
learner could utilize the hint cards which bought from
the Card Store in order to increase his survival rate
when the learner getting into the enemy battle phase.
After finishing the battle phase, the learner could get
the particular specific experience, gold and the
reputation in order to increase learner’s role abilities.
After exiting the Adventure Room, learners could enter
the item card store to buy additional hint cards in order
to help the learner in next gaming phase. In the
Learning Status Searching area, the system provides
learner learning status and keyword search information
function. Learners could get the related learning status

which about gaming and learning status.

V-GBL

Implementation

Gaming Environment

In Figure 4 (a), we could get into the Game Lobby
area, the learner could utilize message box to talk to
other learners in this place. Than they could decide
which game scene they want to play. In this Adventure
learner list, the learner could see how many learners in
this area and he could observe other learners® learning
status or hint cards. In Figure 4 (b), when we click the
status option, he could see the detail information about
this role’s ability. If we click the item option, he could
see the card detail information which include card name
and card description.

In Figure 5, the learner could select the particular

course chapter and get start to do his learning activity.

4

The course material will base on comic-based
interactive video content. After the learner finishing
this learning phase, he could get into the adventure
room in order to keep continue his learning activity. At
the adventure gaming phase, the learner could create
game missions or to join other missions which made by
other learners. Then the learner will see the mission
map icon and related mission description which
learners should be get noticed in it. In gaming phase,
there will show the game objective (Maybe to leave the
map area or other conditions). The learner give trying
on finding the treasure or some stage properties in order

to complete all missions in this map area.

GBI Labby.

|- Learner List
Mr. Chen
Mr. Lie
Mr. Chung
M1. Lou

y~Learning Area

Comic Room

Advanture Room

[card store

- Other Learner Status —

Name : Mr. Chen
Item : Check~
Status : Check~

2l RecMes Clear
=l __ sndMes Clear

E M Send
= essage Sen

Leaner Status
Name  Mr. Chen
Item © Check~
Status : Check~

Message Window
MeReceive

MeSend |

i s

Figure 4(a). Game Lobby

Leamer Status

Leamner Name : Mr. Chen

[item Card List

[Battery Concept Knowledge Card

Natural Sciene - Battery Concept Knowledge Card

Hint : You Can Meet Someone During The Particular Batle

Learner Name  : Mr. Chen
Class : Computer Science
Number £ 92021111

Le: ation System C-1,

ess: 100%, 40%.
* Master, Beginner

Figure 4(b). Hint Card and Role Information

When learners meet the mission point, learners will
get into the particular. The mission will divide into two
types, the first part is quiz solving; learners have to
make decisions and right choices directly. Another part
is quiz solving in mini game, learners must to solve the
related quiz in order to complete the sub-mission in
mini game. We offer three type of quiz. There are
option, text input and drag & drop modes. In Figure 6,

learners select the answer, there will show the video



based hint in order to remind the learner’ s previous
knowledge which he learned. Of course, when they see
the hint video, the option will changed due to the
particular playing time point, we hope we could utilize
this way to generate the adaptive gaming quiz and to let
learners pay attention to these quiz. When learners
finished these quiz, they could get some key items in
order to continue this game. The learner will get
rewards(Like the money, experience etcetera---..) after

completing the particular quiz and mission.

Course Type : English
Course Chapter : 1-1.
English Conversation
Course Outline : To Learn
|An English Conversation

G e e TN

Interactive Video

Interactive Quiz 1

Quiz Message you Are Right!

Please Answer The Third Question : ... =

=

Figure 6. Mine Game with quiz

Learners could get into the card store (see Figure
7(a)) and to buy some particular cards in order to help
them to touch off the particular sub mission and to pass
them. At last, the learner could get into the learning
Status list form (see Figure 7(b)) and to see learners’
learning results by keyword search or to buy some hint
card in order to help learner to solve the game course

mission.

il
| Leamner List Card Store
~Card List

1. "Pop Music” Card -

2. "Guest™ Card

/|
| | Card Name : Pop Music =
- Sy Remove |||card Price :1100G .
[ Other L Status — | — i Card Description : Pop Music card can
e T help you to find some description about the pe
Name : Mr. Chen "Pop Music" Card =
Item : Check~
Status : Check~ /|
<] Back To Lobby
e —
Learner Status Message Window
Name : Mi. Chen MeReceive
Item : Check~ __RocMos Clear_ |
Status : Check~ SndMes Clear

MeSend |

,‘ Message Send

be = - T . = 5w, =S D e =

Figure 7(a). Card Store

[ oming swr e i
- Learner List Learning Status List

Learner List Learner

Learner Name  : Mr. Chen =l
T Class : Computer Science
| Other Learner Status — i  SoTL

Name : Mr. Chen
Item © Check~
Status : Check~

Learning Course : Operation System C-1, Cor
Learning Progress : 100% , 40%.
=l ||l Appellation : Master, Beginner 17|

Search Rey | Search | Back To Lobby _|

s

RecMes Clear
SndMes Clear

i Message Send

e
Learner Status
Name : Mr. Chen
Item : Check~
Status : Check~

Message Window

MeReceive

MeSend |

Figure 7(b). Learning Status

4. Conclusion

In this paper, we contribute an interactive Video-
Game-Based Learning environment which realizes the
gaming course content, gaming design mode and
development technology nowadays. The V-GBL
gaming course prototype and the related development
toolkits facilitate the V-GBL environment. Course
designer could easily utilize the template develop mode
of this V-GBL development toolkits to develop the
gaming course environment. Summarized, we hope that
learners are able to learn the course quickly and easily
by using our proposed learning mode, and the learning
competency will be improved. The prototype still needs
other research and technique assistance, such as content
design, art design and game design. To be frank, game
develop is a huge work. Especially for the educational
game, it supplies educational and entertainment
functions.
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