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U-Iearning':;j%!r

o X A 4 (Permanency)
o ¥ % [+ (Accessibility)
o TrpF 1+ (Immediacy)
o 3 # 4 (Interactivity)
58 (Situation)

o & #(Calmness)

o if &1 (Adaptability)
o & %4 (Seamlessness)
o B g=H 1t (Immersion)




T | ! ®4(context-aware)
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o ALE R ~ A R ~ % % A =% (Schilit, Adams, and Want,
1994)
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o m#F B ik sE(Milgram, Takemura, Utsumi,
& Kishino, 1994)
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o A % £ (AV : augmented virtuality)
Hrmit (BF) > T4 slmaet
o 353 % B (AR : augmented reality)
i g0 T E B
L
e BEF B A2 P IE B E Y S5% (Whiteside,
2002)
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The effects of computer-based

learning environments (1)

o Webster & Hackley, (1997)
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The effects of computer-based

learning environments (2)

» Wells (1990)
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The effects of computer-based

learning environments (3)
o Webster & Hackley, (1997)
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EULER(1)

 EULER(environment of ubiquitous learning with
educational resources)
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o X A 4 (Permanency)
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® %] 14 (Individuality)

> ® 2 2 (Accessibility) ° At ¢ 3 #(Social interactivity)
o pF i (Immediacy) o if ¥ (Connectivity)

o 13 ¥4 (Interactivity) o # # R #(Context awareness)
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o Eged B (Immersion)



EULER(2)
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MCDB(mobile content database)
MADB(mobile assessment database)
LAM(learning activity management )
MAM(mobile assessment management )
MLRDB(mobile learning record database )

o B4 @ % FH 1 E (m-Tools)

m-Loader, m-RFID, m-AR, m-Player, m-Capture, m-Sharer,
m-Notes, m-Test, and m-Calendar



Structure of EULER and its two subsystems
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Table 2. Internal consistency of the tests

Test Cronbach's alpha
Pre-test (.84

Testl (.76

Test2 (.80
Post-test (.83
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Table 3. Internal consistency reliability of the survey

Crroup Cronbach's alpha
A. mformation technology 0.76
B. learner control 0,79
C. interaction (.84
D. learning mode 0.80
[otal (.52

N=136
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lable I Quasi-experimental design for nonequivalent groups

Learning phase Control group Expernimental group

Preparation phase Introduce the learning topics and goals Introduce the learning topics and goals
Treasure-hunt  game Conduct a treasure hunt based on paper  Conduct a treasure hunt using EULER
phase materials

Problem-solving Conduct problem-based learning based ona  Conduct problem-based learning using the
project phase worksheet m-Tools

Immersive  learning  Conduct traditional outdoor learning using  Conduct immersive learning using the m-AR
phase a text book

Evaluation phase  Conduct & post-tes! _Conduct a post-test
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Table 5. Mean gradf.'s and SD of evaluations for each test

Experimental group Control group
Mean SD Mean 5D

Test

Pre-test 41.4 10.13 42.6 9.97
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Table 5. Mean grades and 8D of evaluations for each test

Test Experimental group Control group
Mean 5D Mean 5D
Pre-test 41.4 10.13 42.6 9.97
Test | 80.6 7.10 62.6 8.20
Table 6. ANCOVA and effect size () results for two group tests
Test Variance source SS MS F Effect size (d)
Test 1 Pre-test 921.88 021.88 18.89% 201

error 3367.67 48 81
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Table 7. Independent two-sample (-fest results for a project report

Experimental group Control group
f Sig Mean 5D Mean 5D

Project report 1384 ] 0.000% 6.04 6.9]

*p<0.05
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Table 5. Mean grades and 5D of evaluations for each test

Test Experimental group Control group
) Mean SD Mean SD
Pre-test 41.4 10,13 42.6 9.97
Test 1 80.6 7.10 62.6 8.20

Test 2 852 9.24 11.58

Table 6. ANCOVA and effect size (d) results for two group tests

Test Variance source S8 MS F Effect size (d)

Test 1 Pre-test 921.88 021.88 18.89% 2.01
error 3367.67 48.81

Test 2 Testi ] 1911.76 1911.76 22.01% 1.26

error 599213 86.54




.3

=1
!
|

AT -

SO B [ iR IFER 0 SR X R 1T *
(F=27.07,p<0.05d=1.80)

PR T IETEHFR R e (134)
0 &pTEULER4 pebs B A B 4 BB B Y 0 B3

33,:"\')14,

Table 5. Mean gradf:s and 5D of evaluations for each test

Experimental group Control group

Test Mean SD Mean 5D

Post-test 712 9.55

Table 6. ANCOVA and effect size (df) results for two group tests

Test Variance source S8 MS F Effect size (d)
Post-test Test#2 1399.97 1399.97 27.07* |.80
error 356847 51.72

*n < 0.05
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Table 8. Dependent r-test results of pre-test and post-test for experimental group

/ Sig. df M.D.

Pre-test and post-test pair | 40.42 | 0.000* 35 47.98

Test value = 41.40; *p < (.01
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Table 9. Summary of survey results from 36 students (5-point Likert scale)

Group Item Mean SD
Al. The user interface of the m-Tools is friendly. 3.83 0.78
A2. The system functions of the m-Tools are convenient. 3.86 1.12
A. Information  A3. I am familiar with using m-Tools to collect, share, and analyze data, and 100 0.71
technology to further compile them to a report. : '
A4, The PDA display 1s sufficiently clear for reading learning content. 3.02 1.22
A3, The PDA audio is sufficiently clear for listening to learning content. 3.28 0.98
B1. Applying the m-RFID to outdoor learning helps me gain real knowledge.  |4.32 0.64
B2. Applj{ing the m-Lnadef and m-Capture to outdoor learning helps our 412 0.77
B T team n collect information. |
il B3. ‘Applym'g the m-Sharer to outdoor learning helps our team to share 402 0.86
information.
B4. Using m-Notes for outdoor learning helps our team complete assigned 106 0.84
project collaboratively. ' )
C1. Using the m-Capture increases interaction with the natural environment, 4221 0.74
. Titeriction C2. Using the m-Messager increases iqteraction ‘with tegcher;. 4.13 0.76
C3. Using the m-Loader and m-Notes increases interaction with computers. 4,22 0.69
C4. Using the m-Sharer increases interaction with classmates. 4.17]  0.80
D1. I enjoy the problem-solving learning activity because it enables me to 412 0.77
understand the importance of wetland ecology protection. ' ‘
D2. I enjoy the treasure-hunt game because it makes outdoor learning  4.25 0.82
D. Learning inteijesting. ; ; , - :
model 3, I‘enjoy the immersive learning activity be-:?ause it enables me to watch | 4.33 0.72
virtual creatures in the actual natural environment and to learn about
wetland wildlife.
D4. T enjoy the RFID-based ubiquitous learning environment, which is |[4.22| 0.74

similar to a natural museum.

df =35
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