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Real Time Control Learning Game
- Speed Race by Learning at the Wheel -
Development of Data Acquisition System
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feedback and the possibility of assessing indiViguagress

Abstract—Schools today face ever-increasing demands in thdit]. A simple presentation of events, their uncamsing and

attempts to ensure that students are well equigpeénter the
workforce and navigate a complex world. Researdicates that
computer technology can help support learning, émantation of
various experiments or learning games, and thatespecially useful
in developing the higher-order skills of criticairiking, observation,
comprehension, implementation, comparison, analgsid active
attention to activities such as research, fieldkwsimulations and
scientific inquiry. The ICT in education supportBet learning
procedure by enabling it to be more flexible anfiatfve, create a
rich and attractive training environment and eqthip students with
knowledge and potential useful for the competitiwocial
environment in which they live. This paper presehts design, the
development, and the results of the evaluation yaiglof an
interactive educational game which using real gleeehicles - toys
(material) on a toy race track. When the game ssteaich student
selects a specific vehicle toy. Then students answaring
questionnaires in the computer. The vehicles' sjieedlated to the
percentage of right answers in a multiple choicestjonnaire
(software). Every question has its own significealue depending of
the different level of questionnaire. Via the depsd software, each
right or wrong answers in questionnaire increasdearease the real
time speed of their vehicle toys. Moreover the afteehicle's speed
increase or decrease depends on the difficultyl lveach question.
The aim of the work is to attract the student’siest in a learning
process and also to improve their scores. The dpedl real time
game was tested using independent populationsudests of age
groups: 8-10, 11-14, 15-18 years. Standard educdtand statistical
analysis tools were used for the evaluation analg$ithe game.
Results reveal that students using the developadtime control
game scored much higher (60%) than students usitrgditional
simulation game on the same questionnaire. Refultser indicate
that student's interest in repeating the develamed time control
gaming was far higher (70%) than the interest aflshts using a
traditional simulation game.

Keywords—Real time game, sensor, learning games, LabVIEW

|. INTRODUCTION

MONG the most important features that charactesaze

successful learning environment are the dynami ttoat
a student is invited to play within it, the oppanity for action
from different points of view, the independenceaatfivities
with intrinsic goals and incentives, students’ ftem of
action, the application of their own logical deciss and the
interaction of the environment with the studentmiediate
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rote-learning of rules does not constitute a sigffitcondition
for learning. What needs to be developed is a ipesgtance
towards the learning process, research and probtdvng.

Educational games appear to offer the opportunitgupport
this desire to learn. The continuing desire torldarsupported
by factors such as curiosity, competition and itmtaa role
model [2], [3]. To these may be added the intetbsit

children show in playing,
concentrating on the educational activity. Althoublere are
no clear criteria enabling us to distinguish edioceti material
generally from an educational game more specifiddl], we

can summarize the characteristics of educationalegaas
follows [5]:

» Learning goals: educational games are designedafor

specific goal and aim at the achievement of a §ipegial.

= Totality of rules: there must be a clearly defirniethlity of
rules in order to facilitate the player’s interactiwith the
game.

= Interactivity, active role of player: Without thectave
participation of the players in the game, the cphoé play
may not be said to exist.

= Feedback: the game must reward a correct decigioh a

punish a mistaken one. In this way, the players lvalable
to distinguish successful from unsuccessful actians!
concentrate on their goal.

= Competition: competition can be inherent between co

players or between player and computer, in ordeafgoal
to be achieved or a high score to be made.

= Element of challenge: the element of challengetesldao
uncertainty as to whether the goal will be attajnf@dden
information and multiple levels of difficulty.

= Element of entertainment and motivation [6]: theyvielea
of taking part in a game appears to attract childaed
entertain them as much as achieving the goal of&inee.

= Pre-existing knowledge: an educational

mathematics or language [7].

A further feature of games, which appears to supibair
educational dimension, is that they produce a rigelof
satisfaction: namely that the educational actiypitgsented in
this way constitutes by itself a reward for thedstot just as
much as achieving the goal does [2], [8]. Accorditny
research [9], the chief characteristics which rtegulgames
being attractive may be divided into the followicategories:
personal incentives, such as curiosity, challefrgegination

which contributes to thei

game also
presupposes some knowledge in a field, for example
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and the control which the player exercises, andrpgrsonal
incentives, such as cooperation, competition andgeition.

II. MATERIALS AND METHODS

Both hardware and software were designed for the

Other characteristics which make games attractire evelopment of the game. The software was develofed

action, dramatic interest, collisions, uncertairdgarding the
outcome, the challenge to achieve the goal, thmezié of
fantasy and magic, the variety of presentations rmmewal,
complexity to an appropriate degree, surprise [1Q]; and
the dynamic visual imagery presented [12]. Fromeaesh
carried out into the preferences of the childreantkelves
[13], it appeared that the most popular charadiesisvere the
score, optical-acoustic effects, the degree ofinesd required
from the players and the existence of one specific

predetermined goal. Ultimately, an educational garaenot
be regarded as successful if it fails to hold thterest of the
pupils until the achievement of the goal and theficmation

of learning. The player’s satisfaction is stimuthtgy the very
activity of being involved in the game, the achimest of the
goals set within it [10] and completing the ganselit There
are also cases in which the children go beyondjtiads set by
the game and aim at goals of their own such aglaehiscore.

LabVIEW programming. A power circuit interface was
developed for the motion control of the toy elewlivehicles.
Sensors were also placed on the toy race tracktarrdine the

vehicles' speed and measure the number of laps they

completed.

The material was developed in the Electronics Latooy
of Livadia Senior High School with the support bétstudents
as an application of their knowledge in their fielthe units
used for the development of the hardware aspettieofjame
included:

1. Data acquisition module USB 6008 of National
Instruments
Power interface to control the speed of each vehicl
Proximities sensors (Hall effect)
Electronic interface for proximities sensors
Web camera.
. Atoy race track and electrical vehicles.

oo A wN

Generally speaking, however, the goal of a sucobssf The National Instruments Data acquisition moduleBUS

educational game should not be to produce a wibuerather
to reinforce certain behaviors and strategies.
A further important characteristic of educationalmges is

6008 is a data acquisition device (DAQ) in realetimhich is
controlled through the LabVIEW code. Inside the mledhe
code of the developed game sends electrical sigoathe

the opportunity for immediate feedback on actiond an the \epicles in the race to increase or decrease speed! time.

progress of the student [14]. The immediate conoect

A power interface was designed, appropriate forpbweer

between action and result reinforces its educamon?equirements of the vehicles. The power interfagepies the

consequences [15]. Feedback should include theesleof
pleasant surprise and at the same time be conrseydi0].
Finally, games may provide dynamic support, through
gradual increase in the degree of difficulty [18]the present
paper the development of a game which includes &rah
and software aspect will be presented. The chiael gbthe

vehicles with current at a satisfactory level. hder to record
the completed laps of each vehicle a special pribxikall

effect sensor for each vehicle was installed asthging point
of the racetrack. Through a suitable circuit thgnal from
each sensor gives information in the game codeyetiree a
vehicle completes a lap. The use of a web cameraiisethe

game is to increase the healthy competition amdmg trace to be broadcast in real time to a distant, wgeo is able
students through a different form of assessing rthehoygh the software developed to control the spdeus/her

knowledge. A characteristic feature is its intecginary
nature, with applications to many types of subjéctemistry,
physics, math’s, IT etc).

The developed game contributes to
development of learning to a greater degree theanuie of
virtual multimedia and simulations.

Intreface of |
FPower intrface

vehicle while taking part in a learning race.
Fig. 1 shows the configuration of the hardware usedhe
development of the game. When the game starts stadent

the  dynamigects a toy vehicle. Then students answer questices on

the computer. The vehicles' speed is related tgpéneentage
of right answers in a multiple choice questionnéaftware).

P with LabWIEWW

UsB Connection

S00328 module

Proximitw
Sensor

¥

DA MNational
Instruments

Fig. 1 Output of 6008 module DAQ connected to thetml devices of cars. Via LalEW programming the degree to which exercises are
solved correctly results in the car increasingemrdasing speed in the race. If the student salvéise subsections of an exercise, the car
reaches maximum speed
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Every question has its own specific value dependinthe
different level chosen in the questionnaire. Via tleveloped
software, each right or wrong answer in the quastire
increases or decreases the real time speed ofnssudey
vehicles. Moreover the rate at which a vehicle'sesp
increases or decreases depends on the difficulgl & each
question.

Fig. 2 presents the front panel of the developetkauf the
game. Fig. 2a presents the front panel and theresbn of
each vehicle before the start of the race. The dstsrmines
the maximum time for the race (the time during \ahtbe
student has to complete the test) as well as teahni
characteristics for control of the power supply his/her
vehicle. Fig. 2b presents the environment in whiah student
receives the assessment test for his or her kngelda this
specific image the test which has been developadesas the
exercise of primary school children in the four ibas
mathematical operations. A characteristic of the developed software is thatstudent

As the student chooses to answer questions oni@uditis unable to change an answer once it has beendestoThe
(first gear of the vehicle) s/he observes the Jelgain speed developed software provides the opportunity to yapible
with every correct answer while the speed fallshwétvery game to different subjects by allocating questimnsach gear.
mistaken answer. When the student chooses to rumethicle For example, the software was applied as a leargémge for
at a higher speed, for example in fourth gear (lef/division) assessing a unit of grammar in the English langubgéhis
s/he observes that the vehicle develops higher dspee case the student driver of each vehicle had to s#oo
response to each correct answer while the speeg@sdr@ppropriate verbs for sentences in each gear. Sisidven
correspondingly in response to each wrong answer from different countries can perform the test oalinia

*©

Fig. 3 Screen of front panel in a speed race

comparison with first gear addition sums. internet access, (via the developed software), emtiey are
Fig. 3 shows the multiple choice method throughchitthe observing (via a web camera) the movement of trediicle in
student records the answer at the Gear 4 levélisiah. a “knowledge race”. The special race track for #hectric

vehicles was developed in the Electronics Laboyatof
Livadia Senior High School, Greece. Fig. 4 showg th
hardware configuration used for the developmerthefgame
via web.
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share the speed
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__/
Fig. 4 Model of web race

Fig. 5 shows the image (via web in a real time dpaee)

() on the student’s front panel.
Fig. 2 a) front panel of calibration, b) front pao&test

(Konstantinos Kalovrektis)
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Fig. 5 Screen on front panel in a web speed race

In order to assess the developed game in the reafeent

E ffect in learnig

0% 10% 20% 30% 40% 450% G60% 7O0% B80% 90% 100% 110%

Fig. 7 Average performance in answering questioenzfiteams ST

(M) and RSTH )

The bar chart in Fig. 8 shows the results of meaguhe
test responses to the questionnaire in terms efdst in using
the game in comparison with the conventional midtighoice

of a learning model through play due to its possibligst through software simulation. From the resitltsiay be

application in a range of subjects and levels afring, we
examined its pedagogical influence on a wide ageeaof
students, 8-10, 11-14, 15-18 years. In each taggaip we
divided the students into two groups of equal nusb&he
first groups, which we called ‘Simulation Team’ (S€ceived
the test through multiple choice software in a datad race
(moving bar) format (excel). The second group,ezhliReal
Time Speed’ (RTS) received the test through theskbped
game. At the end both groups filled out a questinen

through which information was derived concerninge th
assessment of the value of the game in comparisitim w  30%

conventional methods of assessment of the effet#arning.

Ill.  RESULTS/ DISCUSSIONS

In the bar chart in figure 6 the results of measwaeats of
the questionnaire are presented.

100%
50% - %
B0%

70%
B0%
B0% - % 59%

0% 1
40%
30%
20% -
10% -

0%

0% 00%

(%)

Carrect Angw ers Bfect of Interest  Froposals for news

Fig. 6 Bars showing questionnaire results from ®&™h and RST

From the above results, the average performance thee
total number of answers according to Fig. 7 shadwed the
students who took part in RST through the gameemtes a
higher learning performance mark (99%) than thoséeam
ST (58%).

observed that interest in using the game remaatsdesin all
student age groups, whereas for the multiple choést
through software simulation interest falls in thigher age
groups.

100% 0%
90%
80% A T0%
T0% A
B0%
50% A
40% A

0%

%)

20% A
10% A
0%

gto10 111014 151018
Age of students

Fig. 8 Effect of intereslll ) traditional educatibtest gamesll )
speed race by Learning at the Wheel

IV. CONCLUSION

From the above results we conclude that the ragamge

with the student at the wheel:

1.increases the “healthy competition” among the sitsl¢...
who will finish first!)

2.is interdisciplinary with applications to many typef
subject (chemistry, physics, maths, IT etc.)

3. has a positive impact on the learning process

4.the students using the developed real time corgashe
scored much higher (60%) on the same questiontizénme
students using a conventional simulation game. rékalts
also indicate that students’ interest repeatingiiped real
time control gaming was far higher (70%) than thieriest
of students who used a conventional simulation game

5. The use of the computer as a tool (to control tekiate)
gives students the opportunity to become familiathw
aspects of its use beyond simple internet reseanchthe
virtual dimension.
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It is a common misconception that game-based legrisi,
by its very nature, engaging for the majority cdrigers. This
is not necessarily the case, particularly for leesrin Higher
Education who may need to be persuaded of the vafue
learning games. For some learners, games may singplie
perceived as engaging—either in terms of an initiativation
to play or sustained participation [17]. As Kickreeiet all
[18] indicated “one of the trump cards of digitalueational
games is their enormous intrinsic motivational pote.
Although learning game design is often understoodh @ne-
fits-all level, the actual motivational strengthasf educational
game strongly depends on the individual learndrsir tvery
specific goals, preferences, abilities, strengtd amakness,
personality, and experiences with gaming”. What neally
realized from the implementation of the the devetbpeal
time control game and our students’ point of vieswhat the
motivation in the learning process is a fragile aotstantly
changing state and that the game helps efficiemtlythat
educational goal.
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