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Integrating Online Information Searching Tasks, Card-Games, Slides and Learning Sheets as

a Gamification Teaching Activity for Junior High School Earth Sciences Course
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Abstract: The study applied three teaching materials: cards, slides and worksheet, to offer students information searching
and discussion tasks. This study designs a gamification teaching activity of the information searching tasks with a
situational context. This teaching activity is to assist earth science teaching and learning in junior high school. The
activity aims to support students develop the ability to understand tide and the relation between the tidal phenomenon
and moon. The study applied empirical study to explore students’ learning performance, flow state and game acceptance
after this gamification teaching activity. The finding suggests that students’ learning performance has significant

improvement. Moreover, students reveal high state of flow in the activity and high game acceptance as well.

Keywords: Gamification, Game-based learning, Information searching tasks

-2 _:‘_
1 =3

PE R A AT R TP F g Y BV X R SRR A
(Kuhn & Pearsall » 2000) - #X ggf,i L= = I Vs et q\ % i % e T]iﬁrfkéﬁﬁ
%48 %13 (Erdura & Dagher, 2014 ) o Tt > $30f1 & oven§ 3 KEXFR K T3 %
T84 8y o 2| E 20 f 8 i@ fof3 B £ 8 b2z 7 ennd 2 (Greene,
Hutchison, Costa, & Crompton, 2012) - # HEL Fmﬁiéfr ( Duschl, 2008) -

PRPEFFEAPFHBEL - o s BFIRT L R PREDII Gl FF
%1% (Sadler, Klosterman, & Topcu, 2011) - Lombardi, Bailey, Bickel, & Burrell (2018)

4


mailto:hthou@mail.ntust.edu.tw

Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

T B RPAR R 2 (a) ARPFE RIS (b) BREYFL LEPFR
frxz B RY S (C) FAHNEfFchm S E{rfd B L ot § 5ot o Fpb o KiF 4o K-
%Ttyfiﬁrrva,_%ﬁm_,_lfblz%[?’v?”—‘kﬁﬂ N i g S T

FAPHOFE  FREFFV U EFL I URY B - FFF L HMEI R KT
Rl JEd Eu S E Y o T LR R el B R RA AT MR R
CREE BEET UL E AR RE BB SRS AR T R A
( Sit & Brudzinski, 2017; Pallant & Lee, 2015) - it Rk de EHM R * 2 ¢ KK
VR &Hﬁ%ﬁﬁvéfﬁﬁm% |85 g > dow F T AT N s TR T e
FRE P W FHFIAFTREET O FABEFHFL LR ARRBRREFRRIFY
B SRR E 4 4 Iji;‘fi% AR Y BB 5 Y sy v hscdk (Mercier &
Rata, 2017; Bitting, McCartney, Denning, & Roberts, 2018; Xiang & Liu, 2017) - A @ it F
SHOF fod| $T R T Mt FE - BAF feaiu i A2 (Mason & Boldrin,2008) - & 7 &
FRF LG KRR R A oI SRR TGN R REF AT REFTR
WE EAAY B G F s

Er IR C VAL S i BRI ST A= - e S :J%(r'na Bed BT E RE R AYRRNER YRR
o2 R gF R oS iE 8 4 p A8 Y b % (Mayer & Johnson, 2010) » F]
?5E% iv (Gamification) #2255k ;8 8 % (Game based-Learning) @ = 2 % £ KT AEH e & &
e R o BE &Sk (Boardgame) hsph i 308 7 WA iR F Y F 2R Y A B F &
Siat LAt G I G 1 R i’?%’iﬂ’\ﬁ’?mnigj B0 P e G REFR
FRE R N E EH Y (Wang, Chen, Hou & Li, 2017; Li, Wang, Chen, Kuo & Hou, 2017 ) - %]
oo B R AR PR DR R S THF R IR /’H‘r)’f For ERTE RKF
S SRR I £ RSt LR R A &

T H PREN I R Y A B gk R T 2550 1 B R (Mini Educational Game
Development Group in e-Learning Research Center, Taiwan University of Science and Technology )
TR R A - BN RERES (FARE > 2017) o MRS R OHERIES A R
Ak g,\,m Bhed ISR kEFHAT 258 Mm (Lin etal, 2017; Wang et al., 2017) -
FEFERE S BIEH TR fs#ﬁ? CTELEET BRI AFERD R
ziaw\%%&‘r¢@~¢f ER T TR 3RS F G U
L éﬁkbﬁ# %ﬁoﬁs’?‘;}; btagﬁf;sa ¥, % l/\ﬂ i _g B # f—,f,ji\._,_‘;@;f; ﬁ?‘ﬂ.’h%’é ;—,ta;jtfl* ;;rgg.;'—ﬁﬁn
A g TS Fs?ﬁéf%l KEF B P RERaRP FER R FIRE D FHE
EEEE ERUE: Rty s A I el %H%‘f\,ﬂ h BV HRBIFT AR EEmESEE
KEg4 F‘P&*a‘%ﬁfﬁmfﬁﬁﬁ’ﬁ—r s T IFLBEY FAE v RGOk s d o
Pae 3 4ahadmygdR B AREEISHSTURBEL P AR ASF2 R F
BheniT i 0 T A R ITE SR T > BRA R A BIFOEITALY NS T HRBEY
FA A (5 240~ 2K - FAF > k1 020185 L% % % 4 > 2018)

ﬂ-r.u vt Ay 2P inl
(1) Fr+ 59 GHREEYHEE - BEH > R - SR KEER T3P 2, 0 ¥ Ak

?%ﬁﬂ%%ﬁﬂﬁ@%m%ﬁpiﬁﬁm%wﬁ iz ik HEE PR AF R

é‘.wu\za B BRIFEP BG4 > R fRp g E Y a2 Tl koo
(2) E&EFR A7 ;Hur“’ B4 HBEH Y PEY Sn s win s X RS REL A

Pt G w2 AR TR RFOREIRIER > RAH TR - KEHNEY &



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

PSR E P g Sk
2 Fy

21. A5 ¥ #

A B EE TEFHN k AR H - ww BRI FHRKE AT
Hhs ot rz22? FA? Mz 28 Fd > LRI 1204 SEA9% > T0EE
1449 & > H 7 94 59 4 » L4 61 4 o = BITHE A d - i IRPLE PR  $3%
K7L AP 2LARGEERFEL 0 £ AGRIT FAY SR EHOSR RV ER o 5 A
FVM*B GRS P ”‘vfpumv‘k?wﬁ HLRF S e iyl B SRLORH S LF

it A BN chG BT .

2.2. o B E</ 0l &8 =yl

AFELEELEFT PG JREEVIEI - RBRESN T EEFT AR T RT R 2

PoK - B F IRAB T PR R R e T Ffﬁ%% HEEROREER S gy §op
BB ER O EE A B S BRAF P Blaw 4 o Uz 0RO

B gz R i o 2R I E S LY hem -HF ’&_g‘?iyp'f%fﬁt‘ °
rf?-:‘f‘—"‘}ﬁfq}i BRI KBRS ZZ B BEP AT

(3) »-FrEg P AAPrL S E
RIFFAUPFHE DAL EF2FEEY Gp Rt MaoEd S+ p AR % > 5]
%?i%?&%’@mwmﬂw‘%@?Qﬁaﬂmﬁﬁ‘fﬁﬁﬁﬂ’ﬂﬁB$~%
B~ dpgrip s i ﬁq#ﬁ”ﬁ@‘ﬁ’i’“%%i%‘*?”ﬁ PR EEREEEBA LR
%ﬁﬁbéﬁ%%ﬁ%%ﬁﬁi%ﬁﬁﬂﬁﬁj% BRI G 0T R o
(4) F-FFE A RET PERAE Y S
%‘i‘i«%-ﬂ % - ‘gm/”\ 3 N TR B % H B mh 5344 5 - o] maA
Bl » REFFRFIFF AL ELRFRFRLEZEREHES > f TRIIFZTE
%“ﬁﬁﬁﬁﬁ%ﬁ.ﬁﬂﬁ Bl SRl & o3k FAARG] FAR 2L o g koo d R E g A0k
Fenp PA o+ o pYHF G RFF BN BB RSB B E MG
F*F”*'? Rlg P Apgrip s 1M el > BREEF R REL g Thp PEER > T
JEP B fopE B b TS AR T 0 R T ) Bt E RSP S R (R
o 4 0 AH'*E‘*ﬁmS’é(éfﬁ*) (1%12) cHEB NG DA WP S
FOTVREFITERY  FHAET B o ok B4 g2 LR N EE+ o R
?@”+&?ﬁﬁﬁ%ﬁf+ %4 @% {76 § B s dor + 1+ eQRcode s EE L %
R BT 104481 > ANB b d T EATEESEN c AT TR F
Bl3#t7 »d 21+ REZPHFT -FRETEERT o



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

Bl 1 E233% 0 P{oprm+op? gtk

B et=
| w9
88 ¥
B8 )t

o

(5) FEEL D Ak B AR
%ﬁa?5®%ﬁ€$”%L%%“ﬁmﬂﬁ§+’4@ﬁﬁmﬁ%§*z% "
ﬁ?—ifﬁf:ﬁ»? EES Bl A} BT B FERGPRNEAE £ 2 T 1) f’fﬁ?ﬁgﬂ
PHETH (FA) S5 5000 S Bt P (WS 1 5 L
mgﬂﬁﬁﬁ lﬁg?ﬁﬁgm%mhﬁ’%%&ﬁémméﬁﬁoé%$$@’1
R ERA S R AR L S AR R PR

@4 %4?1]’3"_1%‘;5}7"‘;}%‘15?7}). @5 gi;}%’;%fgélﬁi‘ﬂ/ﬁ;ﬁﬁ&
2.3. F,tl_,-
(1) #EREYE: AE2 R GRSV SR PR R BMHP R ¢ Y



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

ARPBAD Y TR B Ao AR B LA S Ip hE R foip s g
tpenl Fe b o ¥ LBENRE F 2 'ﬂ"}"??{? A BHEBPN o EY TR PR
TR CheAp B AT R AR AT o T AP D B P PR EREF R T d Y
ﬂﬁwiﬂw**+ﬁﬁéﬁﬂﬁ§wémﬁbﬁ&’B*%?x&

2 ~winEi i EY —*‘ﬁ*éﬁ%z e~ A2 R 0 AFT g g Kiili (2006 ) s i B
£ (? 2%~ LZHou & Chou 20128 (7 fmi¥) > HmE o L A g A %% (Flow
Antecedents ) #7. jn &% ( Flow Experience) & + ‘&E‘. FREELIZLENTBRELA X
312247 > H Cronbach's ¢ =0.939 » &7 & § 2% % chp 38— R4 o

(3) BRRLAEL D SHPEE ”*ﬁ*ﬁﬁéﬁ“ﬁgé%m# LAER (¢ 5 gy Fane
PSR Y AR L E G S Y P 5 AmR) AR 44 Davis (1989) # B 3 fd
FEARTETLAEFAF > T HFI3H2ZHP > R R AR AW 23y * Pl
% * M > HCronbachs’ @ =0.952 » £ 3| § B e 30— R4 -

24. 7 HE
AT REFFRLEEFD IS A BEF L EFFY SoamRdam B REBE S -

”bﬁxﬁ_’d\f%ﬁ FIEACYSER PP 5048 % - ~ ZIFEBER EEF 204480 ) BiTEA

E50E REFFRACEBCNEZENREIRAE A RO ELEFEY =

PR i g o
3 FraE

31 F¥ &z

AT EHFY S EHE AL & (pairedt-test) A 178 4 GiEp F B H SR KEEHE
B nE Aok g F 4 kA o 2% ok 15 t=-16.020 0 p=.000<.001 > EEELE > &7
BAEFUREFEG  HWRBP AN P AT 4 o ‘fr’ﬁk}?;/’? R a2z B in
M s X g Ao iE ?*niﬁ“é’imf ﬂm%”’* P B E hig s o

L1 B Y Aok s (4p2 % (N=120)
7 P T o 1‘%2371' t-value
LR I 18.13 11.15 -16.020™
(Pl S 36.96 9.15

**% n< 001
3.2, it s RPN R E AR LR
A E R K ER R R ERL RS R oA 2977 0 BV ¥ hoitan
B3R T o F 2 5 BLE A i3 Eaa s (Flow) 3] 4.28 A o gt B
B R R R G R R AT 4 - RARREM TR 0t H R
S N R T T I
302 it A2 T i EE L (N=120)

SRR T ok L
sonkiA-F1% (Flow 4.30

0.58
antecedents )
o =% (Flow experience) 4.26 0.58
g (Flow) 4.28 0.55




Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Educatzon (GCCCE2019). Wuhan: Central China Normal University.

DR R AT R ek 300 0 B AT IRIRF AR TR SBE 4
drak o 2o BY FiEnLp A R E<rARE m?f—%/r’ I B LR R <R Eg < - B <R EE M= e
feBrfam P it BV A2 B B Y 7 B EAeREY AR A EERY 0 BRI
PR B YRRV E  F g SRy o

%3 Bt HEEREL R THREERE L (N=120)

K4 T 1ok 1 F
ATy F 4.58 0.56
EUC B e 4.43 0.70
VRN ER R 454 0.54

33. BYALA VR
RCATES RUE S SRR CROR SREAV S SRR R RIS L SR AN
BHSR P HEEH?P Y s s BIRTAEFLAE > BT 72 kw84
HESREHEEPEY S B {E Y B r friZX 2R PG -
4 BE[ LB

+
*

ww

‘ ¥ (n=59) + (n=61)
vgRIE P v =
T Bk T BB t p
ORI 17.03 9.96 19.18 12.19 -1.058 0.292
ERAI RS 37.46 8.73 36.48 9.59 0.586 0.559
A e il 4.34 0.49 4.26 0.65 0.769 0.444
S 4.30 0.48 4.22 0.66 0.777 0.439
RS 4.32 0.44 4.24 0.64 0.814 0.417
AT 4.56 0.55 4.60 0.57 -0.396 0.692
AT h 4.50 0.68 4.36 0.72 1.111 0.269
FEEX R 4.54 0.52 4.54 0.55 0.016 0.988

34, KiFBBRE L L

FOLER AR RERIERT R RE R BET SEF L DT Y i d
WL et AR H g 2 30 ALE IR ppt ] B e g et SR s g i
W2 b ko B4 RIRTEE A b IR B R s x B B B M e
;ﬁﬁ%@gmgﬁoﬁ;ﬂ%@ﬁf#MLﬁ%ﬁﬁawm%%ﬂﬁzé’%ﬁbwaﬁnwﬁ?*?ﬂﬁﬂ
+ B4R AENY A S AR IR R #&%’%ﬁ%"’—k WA AR TR
| g ?‘s’:—%u’%ﬂ#;ﬁ e B @0 R s S g M o B LY 8 AT i B ek~ 3T
s?’iﬂé? PSRRI R E 2 R s BB E MG R FlF 2 gt By
Boteei= B 80 B X2 meﬁ’f@ﬂ%wfﬂm&% LRELF R

V-2 KEFREINFL LY 2 gﬁhm‘ﬁ%ﬁ?ﬂﬁ AT ARET A SRR VR

%&§?V”*$Fﬁmﬁﬁ“%'$? it o B LG LB E Y Skon fedly
AF AL T LI TR %Eﬁpkﬁﬂﬁﬁﬁﬁl%éﬁﬁm@/&‘ﬂ@
p;hﬁefr#pyﬁg AL Tt & B Bk o 7 A7 u“'ﬁ TR EFE o IR GG WAL

PN RERR > B2 A%d? BAAT AR S G R HHROEE o Flet o ) e
m,r.ﬁvﬂs Mo ERFRRE IR EERT '4"’“' |4 pgFpieaiddidaiy 2 75 424



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

AR < R sbp/r)\mﬂt OJ}L?},%?};& BRI U NS Y S N EY g
e gi’k‘ﬁgﬁf&figéﬁf“mﬁﬂ N J??fﬁﬁﬁ

4 B

AT ﬁd;ﬁpﬁ %r%ﬁﬁﬁﬁﬂ%?ﬁﬁJ%mﬁ@ﬁ%ﬁﬁ%ﬁﬂﬁmpa
FACERPEPRFEF RGN L RFF R S HE ST LE TR Y F R
BP BT Aaun 4 0 MR BRI ﬂ%l“ B ifﬁ’ Benfl 4> ¥ em B @domidr &
ERAENRY Y A EE R PRSI RRTHY RN ik 3 A
W BHEBRNCRKEER ARG T BRERLR o P ARFFEELEY 0L F

g ABHFY K ag kgl y o YRHE ) ed 2 B L ASHEHE R -
AT P HESR I REEAT U RBS S NV ER L SR SRR
m}’gﬁﬁal% » TiEkm RAEH Jidzm%f“ Nk o BT BRI EREFPTEY G H N
KEEBTFTERERS - @ %imlzﬂi‘ BPIE SR RTEE IF R ok IR iR e R
LF»FA e REHR 7 Flhd g oo

>+ 2
B

4

~F
RIEART FHERLPT RPREFTAREEBE B4 §AS f B POREE 7 o
w 4
ﬂ\ e

AP TR B HEETRL GNP L P E %y MOST- 107-2511-H-011 -003 -MY3 2
MOST- 105-2511-S-011 -006 -MY3 -
342
F A% (2017)c M B h R E A ek R T D THcBESA N E Y Y AKE
M By cRYFEL Y F| 52825 6-42 -
e~ 3 “?‘@M&%ﬁtﬁ(mwwu+”éﬁ~ﬁ$¢§’ﬁﬁwéiﬁﬁwﬁa
B2 A BB REREF 5 - - B EA ISR T R + ¢ (GCCCE2018):
F& RN @] o
AR i,g;,;ﬁ N ﬂ*i’%’ N ’s«i*jx ~ 3 «'fmi .\./%' (2018) T gb-k A ﬁg;,fi;y;
AEYHE THHE é—é‘vl"?i’ﬁré-ﬁv#‘?’% PIVRRKE2 FREY o 5L K2
HEATE KT BT - £€(GCCCE2018) > &+ > ¢ | o
Bitting, K. S., McCartney, M. J., Denning, K. R., & Roberts, J. A. (2018). Conceptual learning
outcomes of virtual experiential learning: results of Google Earth exploration in introductory
geoscience courses. Research in Science Education, 48(3), 533-548.
Duschl, R. (2008). Science education in three-part harmony: Balancing conceptual, epistemic, and
social learning goals. Review of research in education, 32(1), 268-291.
Erduran, S., & Dagher, Z. R. (2014). Reconceptualizing nature of science for science education.
In Reconceptualizing the nature of science for science education (pp. 1-18). Springer, Dordrecht.
Greene, J. A., Hutchison, L. A., Costa, L. J., & Crompton, H. (2012). Investigating how college
students’ task definitions and plans relate to self-regulated learning processing and understanding
of a complex science topic. Contemporary Educational Psychology, 37(4), 307-320.
Kuhn, D., & Pearsall, S. (2000). Developmental origins of scientific thinking. Journal of cognition
and Development, 1(1), 113-129.

10



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

Lin, F. J., Wang, C. P., Zhung, H. C., Wang, H. Y., Wang, S. M., Li, C. T., Li, M. C., & Hou, H. T.
(2017). Paper Romance©-An Educational Simulation Game for Learning Papermaking with
Contextual Scaffoldings for Elementary Students: The Evaluation of Learning Performance and
Flow State. The 6th International Conference on Learning Technologies and Learning
Environments. Hamamatsu, Japan.

Lombardi, D., Bailey, J. M., Bickel, E. S., & Burrell, S. (2018). Scaffolding scientific thinking:
Students’ evaluations and judgments during earth science knowledge construction. Contemporary
Educational Psychology, 54, 184-198.

Mason, L., & Boldrin, A. (2008). Epistemic metacognition in the context of information searching
on the Web. In M. S. Khine (Ed.), Knowing, knowledge and beliefs: Epistemological studies
across diverse cultures (pp. 377-404). NY: Springer.

Mayer, R. E., & Johnson, C. I. (2010). Adding instructional features that promote learning in a game-
like environment. Journal Education Computer Research, 42(3), 241-265.

Mercier, O. R., & Rata, A. (2017). Drawing the line with Google Earth: the place of digital mapping
outside of geography. Journal of Geography in Higher Education, 41(1), 75-93.

Pallant, A., & Lee, H. S. (2015). Constructing scientific arguments using evidence from dynamic
computational climate models. Journal of Science Education and Technology, 24(2-3), 378-395.

Sadler, T. D., Klosterman, M. L., & Topcu, M. S. (2011). Learning science content and socio-
scientific reasoning through classroom explorations of global climate change. In Socio-scientific
Issues in the Classroom (pp. 45-77). Springer, Dordrecht.

Sit, S. M., & Brudzinski, M. R. (2017). Creation and assessment of an active e-learning introductory
geology course. Journal of Science Education and Technology, 26(6), 629-645.

Wang, S. M., Chen, K. T., Hou, H. T., & Li, C. T. (2017). A science history educational board game
with augmented reality integrating collaborative problem solving and scaffolding strategies. The
25th International Conference on Computers in Education, Christchurch, New Zealand.

Xiang, X., & Liu, Y. (2017). Understanding "change' through spatial thinking using Google Earth in
secondary geography. Journal of Computer Assisted Learning, 33(1), 65-78.

11



Looi, C. K., Shih, J. L., Huang, L. X., Liu, Q. T., Liu, S. Y., Wu, D., Zheng, N. H., Zhuang, Z. Y., Guo, J., Yang, S. Q., Wen, Y., Liao, C. Y., Huang, S.
X., Lin, L., Song, Y. J., Wei, Y. T., Liang, Z. Z., Zhang, M. Z. (Eds). (2019). Teacher Forum Proceedings of the 23rd Global Chinese Conference on
Computers in Education (GCCCE2019). Wuhan: Central China Normal University.

BEREEY B R & Google Form w2 § ¢ 2 F S5 K F S
A Gamification Teaching Activity Integrated with Collaborative Learning, Scaffolding

Strategies and Google Form for Senior High School Biology Course
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Abstract: This study designed A Gamification Teaching Activity Integrated with Collaborative Learning, Scaffolding
Strategies and Google Form for senior high School Biology Course. A quasi-experimental design was used in this study.
A total of 80 tenth grade students from two classes participated in this study and they were assigned into two different
groups which are game-based learning group (experimental group) and video learning group (control group). The results
showed that the experimental group students had better learning performance than to the control group, and the

experimental group students had high average scores of flow and acceptance.

Keywords: Gamification, Collaborative learning, Scaffolding learning
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Abstract: With the advent of the intelligent era, virtual reality technology has become a hot topic in all fields. The Horizon
Report has repeatedly listed it as a trend in technology development in education. China will continue to learn from the
exploration and application of virtual reality technology in the world, and give full play to the innovation brought by
virtual reality technology. At the same time, the concept of "gamification" has gradually emerged and expanded. How to
use virtual reality technology to develop real, operability, educational and educational games and how to integrate virtual

reality technology with teaching depth to achieve the effect of 1+1>2 will be the appeal of the new era education.
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Effects of the Use of Panoramic Map for Mobile Collaborative Problem-Solving Learning on

Student’s Mathematics Motivation and Problem-Solving Perception
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Abstract: In an authentic learning environment, students can attain content knowledge, and promote their high-order
thinking skills by means of a serial data collection, analyses, explanation and reflection. On the other hand, previous
research has emphasized that students need to engage in a problem-based learning environment for promoting their
learning effectiveness. Nowadays, it is important for students to cope with the increasingly complex and authentic
problems in a technology-rich learning environment, so as to become problem solvers. In this study, the panoramic maps
are integrated into a mobile collaborative problem solving design in a mathematics course. The experimental results

indicated that this approach can not only significantly improve students’ learning motivation, but also enhance their

perception of problem solving.

Keywords: panoramic map, collaborative problem solving, mathematics motivation
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Abstract: Storytelling has long been used to assist the improvement of a students’ narration and creation ability. Due to
prompt information technology advancement, digital story with multimedia components can enhance the leaners’
motivation and learning achievement. This study adopted 5e learning cycle for developing a digital storytelling activities
for second graders in Chinese language course. The students were asked to complete a digital story through rewriting of
scripts, participating in plays, and editing stories by digital software and mobile device. In addition, peer assessment and
self- assessment activities were conducted for revising the quality of digital story by inviting Students’ parents to
participate this activity. Through observation and teaching reflection, the research results reveal that digital storytelling

strategy can promote the learners’ learning interest, creativity and narration ability.

Keywords: digital storytelling, narration ability, language learning, learning motivation, 5-e learning cycle
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Abstract: In the process of classroom-based teaching, formative assessment could provide real-time diagnostic
information. The constructed-response items can be used for grasping the student’s understanding and thinking methods
effectively. Applying constructed-response items to conduct the formative assessment could offer accurate learning
messages, and help the teachers adjust their teaching models. The purpose of the study was to adopt constructed-response
item for conducting the formative assessment in math learning. The mobile devices and annotation-based APP were
employed for the fifth graders in their formative assessment activities. After the formative assessment, the teachers would
reflect and revise their teaching models based on diagnostic messages immediately. The research results show that this
teaching model can enhance the learners’ learning achievement, learning attitudes, and problem-solving abilities. In
addition, the learners’ problem-solving process preserved in the cloud system can be used for reflecting the learners’

process, evaluating the learning performance, and measuring the teaching methods.

Keywords: formative assessment, constructed response item, m-learning, math learning of elementary school
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Integrating New Information Technology to Develop Problem-based Learning Activities:
""Zhongxiao building™ as an Example
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Abstract: The strategy of problem-based learning can invoke the learners’ learning motivation, and promoting their
problem-solving abilities for handling practical problems. Due to prompt development of new information technology,
digital devices and soft wares have become essential tools on teaching and learning. The most historic building on campus,
Zhongxiao Building will be demolished in near future. In order to preserve the history of this building, we planned three
major teaching activities under the theme of *Goodbye Zhongxiao Building" based on problem-based learning strategy.
First the students have to understand, preserve and promote the history of Zhongxiao Building through many digital
devices. Then, the students draw images on the Zhongxiao Building’s wall and build a 3D model. Finally the students try
to imagine their own future images through architectural history. After this course, the students learned more about the
history of Zhongxiao Building through completing the tasks. They also know how to collaborate with their colleagues to
finish the tasks. After issuing special issue and follow-up teaching activities, the history of Zhongxiao Building was
preserved completely and archived in digitalized form.

Keywords: Problem-based learning, Mobile learning, Digital archive, Deeper learning
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Facilitating the Development of Primary School Children’ Cognitive Structure through the

Academic Reading Model
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Abstract: As primary school students move from lower grades to higher grades and from life curriculum to in touch with
science and technology, their leaning focus also switches from life experiences to science's single concept. In order to
assist students to build the subject related cognitive structure, this study adopted a academic reading model for deep
learning and complementary texts to delve the capability of this method in leaning natural science. This pilot recruited
23 4th graders (14 boys and 9 girls) from a primary school in Taoyuan, Taiwan. The preliminary result shows that,
through this method students, can connect with their prior knowledge of natural science. It also stimulates students in

learning subjects and brainstorming in ideas and concepts.

Keywords: the academic reading model, multiple texts reading, cognitive structure, concept map
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Abstract: Reading has always been an important part of English learning. In middle school, lots of EFL students got
learned helplessness and started againsting to learn English. This study attempts to use the academic reading model
with English multi-text to develop the reading comprehension of students. Furthermore, through the stages of mind
maps and peer discussions, it enhances students' confidence. There were 42 7th grader students participated in the
reading activity of interdisciplinary theme. The results showed that this model can not only raise students’ willingness
and confidence in learning but also assist students to integrate ideas and the understanding of textual knowledge.

Keywords: multiple texts, academic reading model, reading comprehension, self-efficacy, EFL reading
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Global warming makes the weather become hotter and
hotter. Many people and animals feel bad about it. Polar be
ars live in the north of the earth. They are fluffy and cute. B
ut now they have a big problem—global warming. The sea
level rises and the icebergs of the north pole is breaking. P
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Enhancing the Elementary School’s Students’ Analytic Thinking and Decision-making
Abilities through Al-assisted Program in the GM5 Game Playing Activities
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Abstract: The purpose of the GM5 game is to train children to overcome the challenge of AL. Through step-by-step analysis,
thinking, and calculation, finding ways to not be defeated by opponents would be figured out in their minds slowly. When
playing this game, there are four time-limited steps including selecting cards, analysis of opponents, thinking distribution,
and attacking opponent. The logic analysis, mathematical operations, and intrigues involved in the game playing are
quite complicated. Therefore, this game has the potential for enhancing the player’s thinking and decision-making
abilities. Nevertheless, a systematic learning activity and assistance tool are in demand for attaining this educational
purpose. As a result, this study developed an Al program to assist students to reflect their own strategies, and adopted 5-
e learning cycle for developing a game-playing activities.

Keywords: Al, Computational thinking, Decision making, 5-e learning cycle, Game playing activity
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Abstract: Inquiry-based learning is an effective learning approach. In order to enhance the learners’ active learning
attitudes, new curriculum outlines emphasis the school-based inquiry-oriented course in elementary and high schools.
Nevertheless, the teachers often encounter dilemmas when conducting inquiry-based learning activities. With the
prompt development of information and communication technology, may digital tools can be used for reducing the
aforementioned teaching problems. Based on 5-e learning cycle, this study developed an interdisciplinary inquiry-based
learning activities for helping the fifth graders to explore their local culture. The exploring topic is named after
“Finding culture root of Keelung”. This study divided the learning activities into five instructional modules including
engagement, exploration, explanation, elaboration, and evaluation module. Every module adopted different ICT tools
for solving problems including search data, organizing information, producing digital project works, and presentation.
The research result revealed that the participant showed high attitudes and feeling toward their local culture and new

learning method.

Keywords: 5-e learning cycle, Interdisciplinary theme-based learning activities, Inquiry-based learning, ICT
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Abstract: We teach students 3D printing and the relevant technologies in our STEM education curriculum. By applying
3D printing technology, students can print prosthetic arms for those in need. Students work as makers in the production
process, which inspires them to use creativity and technology to help those others in need in our society. We encourage

students to use their abilities to contribute to the society and to build a “Care for all” society.

Keywords: 3D printing, STEM education, Prosthetic arms, Open source
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Integrating Mobile Apps into Physics Lessons

Li Chiu Fai

Cognitio College (Kowloon)
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Abstract: Light meter was used to measure the illuminance and verify the Lambert’s cosine law as suggested by textbook;
however, it is difficult and expensive to prepare light meter for all students to use during a Physics lesson. As Lux Camera
app in iPad can also measure the illuminance and verify the Lambert’s cosine law, the use of Lux Camera app to verify
the Lambert’s cosine law was suggested in this study. The researcher also used Real Racing 3 app in iPad to demonstrate
the centripetal force required by a car turning a bend with friction in the topic of uniform circular motion, Decibel X to
measure sound intensity level, and Magnetometer app in iPad to measure magnetic flux density during Physics lesson.

Keywords: Lambert’s cosine law, arouse students’ learning motivation, uniform circular motion, magnetometer, Decibel
1. Introduction

Students learned Lambert’s cosine law by using light meter as suggested by textbook. However, it is difficult to
provide light meter for all students. Author used the Lux Camera app in iPad to facilitate students to learn Lambert’s
cosine law by using it with iPad during Physics lesson. As it is difficult to understand how friction can provide centripetal
force for a car rounding a bend in uniform circular motion, author used the Real Racing 3 to demonstrate how car will
slip when friction is not enough to provide centripetal force when the velocity is too high, students can visualize the effect
of friction in the uniform circular motion of a car rounding a bend. From the literature review, there were rapidly
multiplying offerings of iOS apps appropriate for learning introductory laboratory physics. Apple's line of iOS products
contain a dizzying variety of cameras, accelerometers, digital gyroscopes and compasses, GPS chipsets, and microphones
(even within the same families of devices), so several of these products function best with particular devices by Maclsaac,
D. (2012). iPads were used as tools for students to synthesize screencast video tutorials for students to access, review and
evaluate. The iPads were utilized in a one-to-one tablet-to-student environment throughout the course of an entire school
year by Nicholson-Dykstra, S., Van Dusen, B. and Otero, V. K. (2013). “mobile phone” as an experiment tool. Besides
the use of mobile phones for documentation, experiments with mobile phones for analysing gravity acceleration and
diffraction phenomena of infrared remote controls as well as experiments of the topic acoustics are discussed by Kuhn,J.

and Vogt, P. (2013). So, author integrated mobile app in Physics lessons to facilitate students to learn Physics.

2. Provided a light meter in a very low cost by using a Lux Camera app

Author downloaded the Lux Camera app and Rotating Sphere Clinometer app to the iPads. Author distributed iPads
to students for each of them and taught students to open the Lux Camera app to the iPads. Students used the camera of
the iPad with light sensor facing the fluorescent tube in the direction parallel to the normal of the fluorescent tube surface
and made sure that the parallel light beam was perpendicular to the surface of the iPad by measuring the angle by using
the Rotating Sphere Clinometer app and record the reading of the light meter. Then, students used the camera with light
sensor facing the fluorescent tube in the direction of 60 degree to the normal of the fluorescent tube surface measured by
the Rotating Sphere Clinometer app and record the reading of the light meter. By using the corresponding reading to

verify the Lambert’s cosine law.
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Consider a parallel light source (fluorescent tube) with a luminous flux ®. Suppose the illuminated area is A when

@
light from the source falls perpendicularly on a plane surface. Then the illuminance on that area is E= 4

When the surface is tilted and the light hits the surface at an angle 6, the light beam spreads on a larger area A’. Sine

) A
A = 5
€O5% the illuminance E’ is given by:
@ @ @
—=—= (—) cos8 = Ecos0
A L A
E= cosf

This relation is referred to as Lambert’s cosine law.

Light meters are used in photography to check the level of light so that photographers know the exposure time. It will
be very expensive if teacher provides light meters to all students with each of them using a light meter to verify the
Lambert’s cosine law by themselves. However, it was free of charge to download Lux Camera app and installed it in iPad.
It made use of the built-in light meters in iPad to measure the level of light. Teacher could transform an iPad into a light
meter by installing Lux Camera app. In this way, teacher provided a light meter in a very low cost by using a Lux Camera
app. It enhanced teacher-student and student-student interaction during Physics lesson because students asked teacher
about whether their position of the iPad was correct, the angle measured by the Rotating Sphere Clinometer app was
correct and the illuminance measured by the Lux Camera app was correct. Students discussed their measured value and
the result of experiment with each other to verify the Lambert’s cosine law. Students were also highly motivated that they
also measured the level of light of the projector in the classroom, the torch of their mobile phones and the sunlight outside
the classroom from the window. Students were motivated to explore daily life examples by themselves.

/1.4 1600

[OG

Figure 1. Lux Camera app.

3. Arouse Students’ Learning Motivation
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