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Abstract: Utilizing digital games to assist students witimglation manipulation and
problem-solving may help them deeply explore andstoict scientific concept and
relevant procedural knowledge. The chamber escapeg are the game type of problem-
solving, involving challenges, adventures, and wagaty elements. This study developed
a chamber escape gafiseape the Lab to assist in learning the concepts of
electromagnet and electromagnet assembly skills. émpirically explored 100 high
school students’ technology acceptance of this gamk the differences of flow state
between different genders. This study discovered thudents have a high degree of
acceptance toward this game, and the males haberilpw experience during playing
this game.
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1. Introduction

In recent years, the development, application, research of digital educational games
are gradually emphasized. To promote the learnirsgientific concepts and experimental
skills, utilizing digital games to assist studewith simulation manipulation and problem-
solving may help them deeply explore and constaaéntific concept and relevant
procedural knowledge. Learners can reflect andsadpeir problem-solving strategies to
reach more effective learning during the problerwiag process in the game tasks [1]
[2]. Besides, to promote learners’ learning motosat it's quite important to embed the
game elements such as suitable challenges, adegsnand uncertainty in an educational
game [3]. The chamber escape games are the gameotyproblem-solving, involving
challenges and adventures, and uncertainty elem&hésapplication of chamber escape
games to the learning of scientific concepts is tiwvaesearching. Also, to evaluate
chamber escape educational game, learners’ accepthnhe games and their flow states
[4] are important indicators. Therefore, the ohjexs of this study are to develop a
chamber escape garfscape the Labto assist in learning the concepts of electromiagne
and electromagnet assembly skills, and to undetdearners’ technology acceptance and
the differences of flow states between differemtdspes.
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2. Escape the Lab

Escape the Labis an educational chamber escape game, developedrlrgsearch team-
NTUST MEG (Mini-Educational Game development Group E-learning Research
Center in National Taiwan University of Science arethnology). The scenario in this
game: a researcher is poisoned by his colleaguesviso a member of a criminal group,
and is stuck in her own lab. The player has to esand search for the useful objects
(shown as Figurel) in the lab before the reseanshpoisoned to death. Also, based on
electromagnetism concepts, the player has to asseantelectromagnet correctly (shown
as Figure2), utilize magnetism to pick up the keynt the hole in a secret cabinet, and
then escape the room. This game provides not oatyoms but adventurous problem-
solving tasks which allow learners to observe atmlage, and simulate and manipulate to
reach the learning objectives.
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Figure. 1 Screenshot of Escape the Lab©: Figure. 2 Screenshot of Escape the Lab®:
Search for the environment and cues Simulation manipulation and Feedbacks

3. Method

There were 100 senior high school students paatiegin this study, including 50 males
and 50 females. The average age of the participaasl6. All the students finished the
electromagnet course before this study. This pegferred to the technology acceptance
model [5] and the elements of digital instructiogaimes [3, 6] to make a preliminary
evaluation of learner's attitudes toward perceiusdfulness, perceived ease-of-use and
game elements. The questionnaire was scored orp@n#-Likert scale (1=strongly
disagree, 2=disagree, 3=agree, 4=strongly agreegva@luate the flow state when learner
play the game, this paper also referred to Kiffew Scale for Game [4] (translated to
Chinese by this study). The questionnaire was slconea 5-point Likert scale (5 = agree,
1 = disagree). The student were asked to fisgape the L&b(10 minutes) once, and
then fill out the above two questionnaires.

4. Results

This study conducted a preliminary descriptiveistigal analysis. We discovered that
75% of the students agree or strongly agree thatgdme can help them understand the
concept of the electromagnet; 73% of the studegitseaor strongly agree that this game
can help them understand the procedures of assemblectromagnet; 74% of the
students agree or strongly agree that this ganpes hkem understand the concept of the

electromagnet more than paper textbooks; 54% aostindents agree or strongly agree that
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the operation of this game is easy; 74% of theesitglagree or strongly agree that the
story of the game is easy to understand; 54% ofthéents agree or strongly agree that
the operating process of this game is smooth withoy errors; 83% of the students agree
or strongly agree that the game is entertainin@b @8 the students agree or strongly agree
that the game is challenging; 88% of the studegitseaor strongly agree that they feel the
uncertainty of adventure and fantasy when they filaygame; 49% of the students agree
or strongly agree that the design of the mecharatthe interactive rules this game is
appropriate.

Table 1 Evaluation questionnaire on the technologgcceptance and game elements

strongly agree  disaree strongly
Dimension Item# ltem agree (%/) ((S) disagree References
(%) ’ ’ (%)
This game can help you
T1 understand the concept of 13.0 62.0 23.0 2.0
the electromagnet?
This game can help you
_ understand_ the procedures 11.0 62.0 24.0 3.0
Perceived of assembling
usefulness electromagnet?
Compared with the paper
textbooks, you think this Davis
T3 game helps you 13.0 61.0 23.0 3.0 1989
understand the concept of ( )
the electromagnet more.
T4 The operation of this game 220 320 370 90
is easy.
Perceived T5  nestoryofthegameis o4 450 950 4.0
easy to understand.
ease of use .
The operating process of
T6 this game is smooth 10.0 44.0 30.0 16.0
without any errors.
T7 The game is entertaining. 25.0 58.0 11.0 6.0
T8 The game is challenging. 40.0 53.0 5.0 2.0 Prensky &
When you play the game, Thiagaraian
T9 you feel the uncertainty of 29.0 59.0 9.0 3.0 g ) )
Game (2007);
adventure and fantasy. k
elements - Alessi &
The design of the Trollip
710 ~ Mechanism of the 60 430 360 150 (2001)

interactive rules this game
is appropriate.

In addition, this study conducted an independetdst to explore the gender
differences of the flow state base on the collectath. We discovered that males had
more flow experience than females when they ples/game 1=2.46,p<.05), but there is
no significant difference in the phase of flow aetgents.

Table 2 Gender independent T-test

Gender
Male (n=50) Female (n=50)
Flow state (Kiili, 2006) M SD M SD t
Flow Antecedents 3.75 .79 3.49 .75 1.66
Flow Experience 4.10 62 3.79 .65 2.46°

"p<.05
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5. Discussions and Conclusion

The research results showed that most students gy positive attitudes toward
perceived usefulness of this game, indicating ldeiers confirm this game has the utility
of electromagnet-related knowledge instruction. ideer, in terms of perceived ease of
use, there’s still room for improvements in thisnga(e.g., interactive mechanism and user
interface). As for flow, the males can get morenflexperiences in this game, indicating
that this game helps the males’ learning engagemsore. By analyzing learners’
behavioral patterns more deeply (e.g., [7]), thiglg expects to explore and understand
thei([) problem-solving processes in the future angdrove the ease of use B§cape the
Lab".
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