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= Hwang, G. J., & Tsai, C. C. (2011). Research trends in
mobile and ubiquitous learning: A review of publications
in selected journals from 2001 to 2010. British Journal of
Educational Technology, 4X4), E65-E70.

= Hwang, G. J., & Wu, P. H. (2012). Advancements and
trends in digital game-based learning research: a review
of publications in selected journals from 2001 to 2010.
British Journal of Educational Technology, 431), E6-E10.

= Hsu, Y. C, Ho, S. N,, Tsai, C. C., Hwang, G. J., Chu, H. C,,
& Wang, C.Y. (2012). Research Trends in Technology-
based Learning from 2000 to 2009: a content analysis of

publications in selected journals. Educational Technology

& Society, 152), 354-370.
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Hwang, G. J., & Chang, H. F. (2011). A formative assessment-based mobile learning approach
to improving the learning attitudes and achievements of students. Computers & Education,
56(1), 1023-1031.
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Chu H. C., Hwang, G. J & Tsa| C. C. (2010). A knowledge engineering approach to developing
Mindtools for context-aware ubiquitous learning. Computers & Education, 541), 289-297.
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Chu H. C., Hwang, G. J., Tsai, C. C., & Tseng, Judy C. R. (2010). A two-tier test approach to
developlng location-aware mobile Iearnlng systems for natural science courses. Computers &
Education, 554), 1618-1627.
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Chu, H. C., Hwang, G. J., Tsai, C. C., & Tseng, Judy C. R. (2010). A two-tier test approach to
developing location-aware mobile learning systems for natural science courses. Computers &
Education, 554), 1618-1627.
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Sweller, J., Van Merriénboer, J. J. G., & Paas, F. G. W. C. (1998). Cognitive architecture and
instructional design. Educational Psychology Review, 1(X3), 251-297.
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Soioman, B. A., & Feider, R. M. (2001). index of Learning Styies Questionnaire.
iRetrleved August 4, 2011, from North Carolina State University,

http://www.engr.ncsu.edu/learningstyles/ilsweb.html
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Felder, R. M. & Silverman, L. K.(1988). Learning Styles and Teaching Styles in
Engineering Education, Engineering Education, 78(7), 674-681.
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The subjects included two classes of fifth graders (11 years
old on average) of an elementary school in Tainan County in
Taiwan. A total of forty-six students voluntarily participated in
‘the study. One class was assigned to be the experimental
group and the other was the control group.

The experimental group, including twenty-four students, was
guided by the personalized educational computer game that
met the learning styles of the individual students, while the
control group with twenty-two students was guided by the
educational computer game that did not meet their learning
styles.

All of the students had two years experience learning with
information technology and in a computer-based learning
environment, and were taught by the same instructor who
had taught that particular natural science course for more
than ten years.
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The test sheets were developed by two experienced
teachers.

"~ The pre-test consisted of 39 questions about their prior
knowledge related to the course unit "knowing the plants on
the school campus”. It contained fifteen yes-or-no items,
fifteen multiple-choice items and nine fill-in-the-blank items,
giving a perfect score of 100.

The post-test contained ten multiple-choice items and fifteen
fill-in-the-blank items for assessing the students' knowledge

of identifvina and differentiatinag the plants on the school
[ | | II\-II’II lv WAL INd WAL T Nl il TGIAdAT Iv Wl I\ Hlul T/ WK NI Il IV

campus. The perfect score of the post-test was 40.

By applying the KR20 analysis, it was found that the
reliability values of the pre-test and the post-test were 0.72
and 0.81, respectively. These values indicate that the tests
were sufficiently reliable.

B S e RS I -2 69




The technology acceptance questionnaire originates
from the questionnaire developed by Chu, Hwang,
- Tsai, and Tseng (2010).

It consists of 13 items with a six-point Likert rating
scheme, including 7 items for "Perceived ease of
use” and 6 items for “Perceived usefulness”. The
Cronbach's alpha values of the two dimensions are
0.94 and 0.95, respectively.

This questionnaire was adopted because it had
been used to measure the technology acceptance
levels of subjects with similar geographic and
academic backgrounds (i.e., fifth graders in
southern Taiwan).
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t-test--SPSS &2 & %
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sHAGETE
. TR
Akl IEE S E A TR 2R
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Table 1.2 t-test results of the scores for three group assessment dimensions .

Dimension Group N  Mean S.D. t
‘ Correctness H experimental grouﬂ 20 29.90 342  4.152%**

control group 20  24.70 4.44

Completeness experimental group 20 16.10 1.55 2.45%
control group 20 14.80 1.80

Innovations experimental group 20 16.10 3.94 2.822%%*
control group 20 12.10 4.96

*p<.05 **p<01 ***p<.001
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Table 1.3 A comparison for the number of articles posted between

experimental group and control group

N Mean S.D. t
experimental group 20 | 50.60 | 36.84 4.825
control group 20 8.15 13.81

"p<.001
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‘-Ih ANCOVA (analysis of covariance)
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with-in regression) /f # % = £ B
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Table 3. Descriptive data and ANCOVA of the post-test results

N Mean S.D. Adjusted | Std. F value
Mean Error.

experimental group 7 55.29 13.78 |  55.67 | 3.46 9.57
Control group 6 40.33 6.28 39.88 3.74

“p<.05

Aij M FHt-test
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ANCOVA: b1-4114 1 it 4. 8
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Table 1 Analysis of ANCOVA of the learning achievement test of the experimental group,
and control groups A and B

N Mean SD  Adjusted Mean F

(1) Experimental group 25 70.08 9.64 69.76 (1)>(2)
4.26"
(2) Control group A 21 6190 8.89 63.40 (1)>(3)
(3) Control group B 24 65.13 10.010 64.16
"p<.05
AT HIFHANOVA
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il ? 5{;3 ’:7\',%»/7:7\ 7}"/[

F 5-1~ Beaam@irslia Ao B 2 F A i ANOVA 5738 & %
B2 FH3 REEZ FEHE FRE P

B Ersm 25 72.72 12.54 067 91 407
¥EE | A 21 68.62 7.12
¥4 B 24 74.17 12.73

# 53 - FEamiiraya A B 2% i ANCOVA i & %

45 %] 8 E%  Pan pEE ff}’g Figk EhA%
(1) €%#& 1088 25 70.08 9.64 69.71  4.00* (1)=(2)
(2) ##18A 1029 21 61.90 888  63.15 (1)=(3)
(3) ##&B 1079 24 65.13 10.01  64.26

*p=.05
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Bt v & 7G® 4 0 & Novak#z Gowin = {Learning how

tolearn) — £ ¢ a2 N =F > B R 5.823

FoREBLHIEANY - RMARB I RAtR TS A

BEhwy - fo¥ 2 BMA KB REAMB T EEEF o

= BEETE ARRFEY I LRFEY R RIME R
Sty PR o

£ 55 FRaiBSEBEARERAt I gHBER
B2 FHE BREE 48 B t

CM1 25 24.62 6.47 789 -2.57%
CM3 25 27.18 8.10
*p=.05
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L 58 FHEARMABEA RIS A RZAL

B2 FHH HEE A8 R t
Boem 2FAT 25 4.06 0.66 737 -4.09%%*
Z8% 25 4.43 0.58
ZEHlEA ZEAT 20 3.95 0.71 576  -3.50%%
28% 20 4.41 0.48
#ZH@aB FEA 24 4.12 0.53 109 -2.79*%
28% 24 4.52 0.53

*p=<.05. **p=.01. ***p=_.001
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