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How to Flip the Classroom? — A Pilot Study on a Novel Pedagogy to Improve
Secondary School Students’ Problem Solving Skills in Mathematics

MR RERT
AR EFE R EEREYH
PABEKRTER
“ysong@ied.edu.hk
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[Magx] Fd 5 SRt (productlve failure) ; f2/-p° 4% 5 B

Abstract: The paper reports on an explorative research in investigating a novel pedagogy into secondary school
students’ mathematics inquiry to foster their problem solving skills and advance knowledge in Hong Kong. Different
from “flipped classroom” where students are provided video clips with new concepts and associated procedures to
review at home before solving problems in class, the new pedagogy proposed in this study worked the other way around.
Students solved problems and shared their results first in class even though they might come across failures, followed
by consolidating the concepts and associated procedures using video clips with new concepts and associated
procedures at home supported by mobile devices. This pedagogy is termed “mobile flipped classroom” in this paper. A
two-week study was carried out in two Secondary 1 classes: one with “flipped classroom” and one with “mobile flipped
classroom” pedagogy. The research results show that although both classes had improvement in the learning outcomes,
students in flipped classroom got better results. However, regarding problem solving skills, students using the new
pedagogy performed better than those in “flipped classroom”. This suggests that the new pedagogy may be able to

improve students’ problem solving skills.

Keywords: flipped classroom, productive failure, problem solving, mathematics
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“Productive Failure” in Science Inquiry: A Case Study on “Circuit”

R ¥
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Abstract: The paper reports on a case study, aiming at developing students’ problem solving skills in science inquiry
adopting the “productive failure” strategy. A Secondary 2 class with 14 students participated in the study, taking the
topic of “circuit exploration” as an example. Data collection involved student created artifacts (circuit drawings,
photos and video clips), class videos, field notes and work sheets. Data analysis involved mixed data analysis method.
The research findings show that students’ worked out more ways to solve problems by adopting the strategy. More

research needs to be done to explore the effectiveness of the pedagogical strategy in students’ science inquiry.

Keywords: productive failure, science inquiry, circuit
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Implementing E-Learning for School Based Inter-disciplines Project Learning
in Junior Secondary School
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Ikt@home.tmcss.edu.hk,
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Abstract: The article aims to describe the usage of applying electrical devices and cloud computing in Education with
the experience of concrete practice in Hong Kong Junior Secondary Inter-disciplines Project Learning as an
implication and, in the meantime, analyzes its advantages, applications, skills and precautions. Regarding to the
implication in this article, the electrical devices used are netbook and iPad. The Cloud Computing Platform we used is

Google Derive.

Keywords: project learning, inter-disciplines, generic skills, e-learning device, paradigm shift
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Using e-Learning to Improve for Studying Sketch the 2-D Representation of

Simple Solids

iz % # (Leung Chun Kit Sam)
samrouterhk@gmail.com
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Abstract: The purpose of this research is to examine the effects of using e-Learning in Measures Shape and Space
Dimension of the third learning stage of Mathematics. Examinees are separated into two groups: examine group and
control groups for using of e-Learning method and traditional learning method respectively. Both groups will attend
an examination. According to the result of this examination, the average marks for the examine group is 2.7272 and
the control group is 2.1818. The difference of two groups is 0.5454. The examine group obtain 150% marks of the

control group and shows that the group using e-learning method is more effective.

Keywords: e-Learning, mathematics, measures shape and space dimension
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SIPAE: A Practice of Self-Directed Learning in a Mathematics Lesson
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Abstract: In this paper, through SIPAE strengthen teaching independent learning, the establishment of a student centric
learning which enables students and teachers to participate in the learning and teaching feedback loop. With the
advantages of e-learning, thereby increasing the opportunities for students to participate in learning. The integration of
information technology in the classroom activity elements, such as the use of Tablet PC applications and collaboration
cloud application platform, effectively grasps the students' learning progress and performance, catering for learner
differences and provides timely feedback to student learning. Schools can also make good use of student learning data
for student learning, providing further optimize teaching and teacher education curriculum design.

Keywords: independent learning, e-learning, mathematics education, SIPAE
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Abstract: We, Baptist Rainbow Primary School, have an electronic schoolbags named “No one less" aims to provide
E-resource learning opportunities fairly to all students. Electronic schoolbags class nowadays generally can provide
only to those elite students or those student with a better financial support, but for those grassroots students who do
with less financial support or less academic achievement group, they are NOT equitable to entitle any distribution of
electronic learning resources. These make E-resource cannot be equally distribute and cause unfair. We cannot agree
with the Government in carrying out WIFI900 opportunity, our school get this chance to bring out our desktop
virtualization solutions, share some of our examples of e-book package classes. Our E-class has applied all Windows
apps, OneNote and Office 365 and so on electronic learning tools, the result proves that student become more
interactive and active to class, it’s great to prove that our E-class can activate their motivation to study. Baptist
Rainbow Primary School believes student should have the chance to access all E-resource and tablet for daily study no
matter our students' family background, socioeconomic status or academic result. E-resource should equally allocate to
all aspect student and "No one less".

Keywords: no one less, eBag, tablets, WIFI900, learning motivation
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A Change in Teaching Method of Chinese Language: From Didactic Teaching to

Using IT in Teaching
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Abstract: To improve the effectiveness of Chinese teaching in Hong Kong secondary school, information technology
plays an important role. The practices used in the Chinese and Putonghua lessons in a local school are demonstrated,

they are to increase students’ learning motivation and to improve language standard with the use of IT.

Keywords: Chinese language education, secondary school, flipped classroom, apps for language education
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Development of Inquiry Base Learning Model with Google Earth in Chinese
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Abstract: Fanling Public School is focusing on the development of General Studies thought the innovative electronic
teaching kit, mobile learning and electronic schoolbag since the launch of The Pilot Scheme on E-learning in schools
on 2011. Now they try to extend the Development of Inquiry base Learning Model in Chinese Language.

Keywords: e-book, mobile learning, inquiry learning, Google Earth, Chinese Language

1. sde

- 4@ 2 > Google Earth i #z* 'Iﬁfi@?%f'ilﬁ@* MR ALY TR A2
TR o B 2 PEE T Y =% &% Google Earth & #+ 3k & 088 g 2k
llﬁ]ﬁ‘pég‘; 2%'15‘5%?/2‘ _T_F'&“lé-ﬁ(’ j\}@f’l’égﬁ ‘N lFm;}thﬁo

2. % paFH

21.7 > Btk
211 e k&

B At T OR Y £ o v B AS S AL P
Uit fr BA B R AL E DN o v as AF cé;rrr;fg_g 5 i e pt
BAEL AR SR 3R Ey - FBE 2y .f—‘t']-*’:’r?
2.1.2 # # 2

*5%%;2 - H- BB iEL e s BERT NG BT - BRITDEE a £ F3-F
FoRFESPRERER N B B R BB R P s
FRR  FAH AL LG
2.2. # 7 £ ¥ (Inquiry learning)

B8V AR KF g4 L L Fen 5 F 2 KRR E e By EFHET 0 kI
FHAFRE RN LORE 2 o0 pf Ll  REFHF AL DL 5 s e
RS e e d 0 T (F 1000 1 T S R R
Bk o MERN S Fw F R ”i‘%% pEF o RTE AL FaaE R R 'ﬂ ’ rTv_‘_’ X v
#ind & 5 o (Hinrichsen & Jarrett,1999)4% ﬁ?:g“_.%#;‘rg‘bl_g e 1 5\@%\@4 P

FUMAE KB LE
A ¥z 5§ LR

53



Song, Y., Wy, Y.-T., Chan, T.-W.,, Kong, S. C., Ma, H. H., Lai, A.-F,, Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

o> TAFRAERFREENEFRENE  SEAFFTRAAERN G » 2 S EBEHEP &
FEHNEL A (F XR2,1906) 57 A KER «’ﬂ’%’ﬁ L R EiEand d 10T

(1) e FAHFFE > o 2b g

(2) BT E e S B

B) BRF»IKRZEF 4

(4) 47 rﬁ? I BLEE R S

(B) -+ E A BEY BRI A aqg L,

(6) pres A B F ¥ 22 > AL~ B LY

(7) EFS f[s’ﬁ}* im’?ﬂa'ﬁ v 2 1F %4 SEAR Jyd Egﬁm%: #
23. 7 EY EH
2.3.1. & » £ £ (Engagement) — % & &40 % /7 4E

FEF T AR TR F Y A2 TIUE 5 < e0d 2 (encouraging diverse ideas) - 314z 5 2
Wheo BRI F R HEY nE B T REAFEEYNF O REREE o a B4 g iF
Ly d MRS AT B0 B 4 P2 Bk S ey o MpME Ak
2.3.2. 7% #(Explore) —z* 3/ % ##

KESERENHREFRL Y ERY 0 » F Y FRERTEY O ¢ (providing
collaborative opportunities) o 4= # A it "B I (7 - HEF S B PFR LS { MR R E AT
BAEY o a B4 1 (TR AEEY > mp At R S LY - 241 48 - Ames(1984)
4 MFBLENBEYVRMEAADFERF R B o BERAE T RFELAROE 5
B fomoenp Ao i*u% i 3‘ 8 Y B 4% %3 > (Johnson &Johnson,1985)#ﬂ O (- ISR T o2 A
LA B AR E AL IF’T,,—, [l Y o 5 e EY ap bl o NPIRER ARE
duEAz? > %16 e-Learning 2.0 m#rqb:h-" MEIEAE L AFYERY DEEEE FY R
o RRFLSSFY HRGEY 0 AT S S AEa iy o BEARP 2 AR BRE
BE2 e By, ~HA2EFn TV, o
2.3.3. ji## (Explain)

fffﬁmuiz}.:*“ii)%?f; FRpAFATROGF L RFINBITF WRFBLEF KR
DE SRR T TRIT L AHEEMAL o AR R R FHRATEINREE L
E- Fﬁﬁ*iﬁ*mﬁ.& DR FAHRBELEFOL T XL B ADRLE > A & 2 AT
%‘333 ;iaﬂ}jr,*gbm o
2.3.4. 7=# (Evaluate) — 4 #7 % # Z

WEFNE A EBRE 4 do % 37ehfa A fodin » KA p ¥ 257 »rl Bl 38 -
2B A R AR ki 7 4t » ;N e E (doing embedded assessment) g % 3 ML and
#ii)i F2 aefF =R @AY LAFREY 47 3§ R ARTER LA g

iz ap g Y=g ivo
2.3.5. ot 7 (Extend) --&f ¥ ZAEZ O

fgﬁ;ﬁﬁﬂ:ﬁ»ﬁj’?ﬁf#—§i CCEE RS R 3 ﬁaﬁﬁfm‘r—} ﬁvﬁﬁg ° If“ﬁv%‘f EA)/ SR

% “%F"— o @ B A 1 (TE R F AT TR A AT Al B B Y el Y oo
z;ﬂ##wﬁé}" ¥y1kE
2.4.1. Google Earth = 2. _+ # Bl 71/ #

Google Earth-¥_ - #cGoogle= & B3 (i # IR > v B EwWER Y ~ g RAPI-GIS
(FILF AM) e Bz BRI o % RE B H B DT 2B BT T 2t
* 2 ¥ o2ié % Google Earth # B pbBens s 0 A 2 AR R RET RS
FREF R 2T g g fpanfR P A ?+Google Picasad. 7 4p * ¢ T 4c 48 > 4‘:/\4,43&1_
J: x5 - Google Earth)i’vi r.'v’ﬂ% B3 A58 5 kmzs kmle @ {245 5 ﬁ?{? &5 Google
EarthendF gk it 45 15 5 F » & AxpFEY BT o e

%
CERELE Bl N

54



Song, Y., Wy, Y.-T., Chan, T.-W.,, Kong, S. C., Ma, H. H., Lai, A.-F,, Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

242 Pt 2

;,g%§§sﬁ3aﬁ1¢11 B B N s RS R A N g AR N IPNE LI - sk S g £
YIOZE oh bR EY A M 6 L2 WebQuest 1T 5 & oz te sk e 2 ’ﬁ%@%%
Mg 7 #f A EFpLEY o
243. £+ Hri1 E

FAvEEIF TR THATTL TR B Y T~ S LBFN 21 50T

ek TR -
3. B TRAAEWHEFELTEV R

LTHRBRRPRG ¢ > BTk ir &5 "B OF, 2 ER H;’,;:gy}s 53T
T TR TOEF T HERS ) FA L BEEVE Al T F AR N
Bh o R G OM ffz?r@a‘vv o TUMAFEEF Y FTRINAL ¢ FEARY o - FF - Google Earth
PARARE A RRTRAEEF R RF1E2 > B REFI N REEFRY -

31l mE& Ay,

AHARYPHRIFARE FRUANPFRESRIHR T2 50 FRIIGTRR
2o NE AR R R EES KA 5lsfffr%t“%mﬁ%\ - i-HF %v KEF1I95 SE £
;ﬂ?i’%’h—;r in- 7&..

BAKFFER D Tdoesay 0F 4 L5 F0L 2 ) REREL pd F 4 ZUNEE
7:I" ° LL%% 5]%?4 Kbb”%yfi_’ A ﬁna \Fe;}&%mnb °

¥ wFr 548 Google earth JFI fop M e 12 HApBMp % ~ % T ~4p 5 ~ B R 107 22 F
foeAp BE B BE o @ 4 W RS B A 0] 05N 2 google earth 2R3 AW o [F]2% 57 B AU o

FryRgIFe ‘Jé*"u’i’ﬂ SF > L e EETFH I E(THFE L R TR TR

B AR ARB)E TRk -

U ? i N RITR I EY FHEMEFRT c GRFBTHRER L
1214 google earth ‘:}:}{% A S FSTRABE APM FOR(A peip P mE S L R B
4 i) -

32. # &K rﬂ?-@-ﬁ/”ér‘_/

ﬂ\ﬁf ~AEY PRI EINEF FRRARNPFREFRIPE D T2 FRIIGTWRR
2 e AR R BB A SIS e AR § - 3 C ¥ gk KPR 5E #F
?Z?I%?ﬁ—} T AR

FAKFFE D Tdomsg EFB 4 50032 REEL 2 pd $F 40 T UBRE
oo MEAFIEES FhEgE s NERY SBF LA

¥ F F0F7 %538 Google earth i1 fEAp b e R 2 HApRE N % ~ @ ~Ap 8 - BT 0 R0
M m#ﬁf%f“qh o @ uf WA S B E o] B0 1 google earth 3K 3t s EF]H 23 OR AR o

FrIRELFEINPFERS > T EVNEET I L E(THET R
B HCRS AP $8) 8 (7 ek

FRrAR B2 v MRk EY JHAHERR T - SRR §14 1
v 12 google earth 3% B 77 @ EWF# BJF AR AB 2 AP FTHR(p pedp ¥ ~ BT ~ & B B2

3 5 it) -
34 2

F ks (L%) (1996) - &2k (2 %) B2 o
BRE i~ F P (2000) A1 FAPLEKEPE  HEL2FV T - T HEFRY
2P F-P o 2F- o FB A BERTER

55



Song, Y., Wy, Y.-T., Chan, T.-W.,, Kong, S. C., Ma, H. H., Lai, A.-F,, Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

Ames, C. (1984). “Competitive , Cooperative , and Individualistic Goal Structures: A
Cognitive-motivational Analysis.” In R. E. Ames & C. Ames (Eds.), Research on Motivational in
Education: Vol. 1, Student Motivation. New York : Academic Press.

Elliott, J. (1991). Action research for educational change. Open University Press

Hinrichsen, J., & Jarrett, D. (1999). Science inquiry for the classroom: A literature review. The
Northwest Regional Educational Laboratory, from:
http://www.nwrel.org/msec/images/science/pdf/litreview.pdf

Johnson, D. W., & Johnson , R. T. (1985). “Motivational Process in Cooperative, Competitive, and
Individualistic Learning Situations.” In C. Ames & R.Ames(Eds.). Research on Motivational in
Education : Vol. 2,The Classroom Milieu. New York : Academic Press

56



Song, Y., Wu, Y.-T., Chan, T.-W., Kong, S. C., Ma, H. H., Lai, A.-F., Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

Ry - TR IR S

Using E-assessment and Data Analysis for Student Learning
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Abstract: “Assessment for learning” becomes a part of the teaching practice for teachers, this article share the
implementation of improving assessment for learning effectively using IT. Using e-assessment, teachers can understand
the learning progress of students instantly, they can adjust their teaching strategy. At the same time, teachers can
validate the question through the data analysis platform for assessment. Finally, school can build a high quality
question bank and it improve the effectiveness of learning and teaching.

Keywords: formative assessment, summative assessment, Rasch Model
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Abstract: This paper shared an experience of using technology to help students in creating Anamorphosis art works.
With the aids from technology, students can still product these difficult art works. Students can also explorer more

innovative ideas during the process of creating Anamorphosis art works.

Keywords: anamorphosis, Creative Art, video recording

1. %2

LEFRSPHEDEERFRE ~ A PHEF e nE G50 & b R IR AR R B e o AR RAR § hRT
RN NI Ao AT FLEN S KB EES BRI LR EF  F T T
$lo @ AR RERTIELT - BRLA > EiR LA PR A E PIAA e 8 LEE

RAR S EFEATCAREAR  FL, XA PERTILIRERZ IR A AR &
‘ﬁ‘ﬁ%w‘%?1ﬂdﬁii%?ErﬂﬁW§U‘“&%yr&ﬁJga&g}%ﬁ%+§§
BEHT B E 2R B RE S RS R R ENTO LA E R AP ARERL- BT S - B
PeRT L AR EME R LEARE WA B AR PHENDZE - kT HNRE SR
51 (2003) 45 414 4 %“ﬁ'%‘*#&ﬁ%rmﬁél P AR ) S ol i R d RAFS T U R
SRTE R e AL EEE > TREEFEREE PN AR FAT G AR A2
HEARBBEEP I ISR KT “’Tﬁﬁ‘ﬁ}a‘“—*' WE A I HKFE%H L 52407
BRFEMOFERE BT a0 TR FEY I BT AR ER R A R F o

2 B RAITRE

2HEFETLAN T ESARDRIE W AR hmiR ok o £ SR G - B
WERPERL -+ AR PR 2w -2 AR E PP R e "3‘ o - A
B H R R R 1 R ek o

61



Song, Y., Wu, Y.-T., Chan, T.-W., Kong, S. C., Ma, H. H., Lai, A.-F., Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

BXGRAT AL (TS B WP g R STt 1533 & Ll iEend i (&) (@ 1)
AR e B R ITE o FY T ey (Rl 2) AR kg AT P F TR
TLRFM - §HERGY R WA - Bootetsp (B 3) - %Nm’?f,' rmsgq;wgwgg

¢ @ Arags s R E I ,,b#fw%;}x BIHELEE L FAMRE B Lk e

3. MRFHIE

d ’}/\3 'F £ Kfﬁ-‘ﬂ!’—vﬁ? s By f,'] IF% xrm;ﬁ',{ﬁwg%g—}« ,[}*3_%&‘? , -@L‘%Q#B
W2 YrEd HE - BALE mﬁJﬁﬂkﬁiﬁﬁ#gﬁﬁm B2 AL (Fehe R 5 T3
2B R AT KA B H TR - LEd > BTG A
E 'Fm“ig‘%‘}“fﬁ'ﬁ Al VUEBENFTEE Ry d R IApd nxrF T
FRE P B AKE Y 51 7 Az 7 4K F F Action Cam #Esr B+ > 122 Live-View £ &
RE BRI RE A L F S 2 s g B AF P2 ek - Action Cam (B 4)
SRR TARYS o et KT F 2 B RR - U A R ock 0 @ Action Cam T 60

62



Song, Y., Wu, Y.-T., Chan, T.-W., Kong, S. C., Ma, H. H., Lai, A.-F., Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

%%g%ﬁkﬁﬁﬁ&UwNMw%ﬁHﬁ&’V%i§4£iﬁ§*ﬁiﬁ’7“iﬁ%
24089 kw v @ A Live-View 4k F & Eavip 4] (Femedk o mmF A2 (7 °

4. ) 1c% 2
FIRF2HWEREPPFFRFLRNBSARETY L8 bldod - BEARZE TR
J‘fﬂmié%~~m§*1 o AR T B REDAARERE R ARY
4EFRELTRESFITE R X3 F"*lw;}_i’_* AR BEITERADTFET o &K
- FREFEFOAE AT R TP ZE Y RE (TP R Mk
FREAAAWEFTH - BEOLTRA °wﬂlﬁﬁﬁ%’&fi&%%ﬁmfﬁ“%’%
EH 2 o PHAFFR > BT - bt F T AR+ oo

Bl 6 I fakthm B4 v e B4 TR
63



Song, Y., Wu, Y.-T., Chan, T.-W., Kong, S. C., Ma, H. H., Lai, A.-F., Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

5. HE 3 e

R E A B - Ew > BERTEMLI O T2r F4d 0 TREFERE 2R
N L EE N R T A LA S S UL ERTESVIE PR
A g iﬁ@%”‘—%%*@émi@%§§§m¢

B 7 #30%R ¢ 4 F3D# R HE K

Lugg\ﬁ\ﬂﬁﬁsgﬁl AT B E F Tl Penplita ko R ERaOEHE N EF 4
TE AR IOV U BEFL NG E LRI R FE NS a?‘rrﬂ;# - B
FREmAR s R EFREFAE AR 2015 & 10 P HFRA T TR AR
By s WE S F0 a P FME N R F R R SRR g
FERBEETE IR FId o @ 2B FhR S SR - AN R AR kA
¢k anE B G5 o

6. @1

A R E SRR BB A AR T A P E - BRSO R AR Y B

| 4

gy gy 4 ’Kse ;ﬂ'ﬁil SMET I RE R #“’g L FERE A VR B AR FA NN T E
daw oo 2 b%%i*ﬁ#ﬁﬁ’f - BACEE > K 23l 0 TSRS w3l g 1T K
moLEAE R W E S R T4 o

34

FAH Bk g (2003) - AREEPFARR (CP-ZV ) BB ABKT A
64



Song, Y., Wu, Y.-T., Chan, T.-W., Kong, S. C., Ma, H. H., Lai, A.-F., Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

o &P 217 STEM %7

How to Implememt STEM Education in School

sEm Y, ppeE?
"EpETag P EEREY S

‘REREd LIV H

“kwm@go.bhss.edu.hk

[ &) STEM kv 237 & &7 Ko P iadg > - ’j'\’,;ﬂ&fJ e o STEM &7 » B2 8 2 Hp 80 iyt
AR 2 A F S PIE T A AR L E I 4 o A2 BB B ¢ B HKFFR I STEM K% 0 B it STEM
FTARBIE o T ke R T - R0 Rl FR AR 2 R STEM ST i § e i st
FY P g L AR - gk

[Mat3:] STEM; > LREBE 5 #B PR R B

Abstract: In recent years, STEM education is a hot topic and educators are trying to investigate how STEM education
can enhance student interest in science and technology, promote student inquiry spirit, creative thinking and
problem-solving skills. In this paper, we elaborate the design of STEM education from a STEM lesson plan. In addition,
the paper also makes use of another case for explaining the importance of teacher training in pursuing STEM

education.

Keywords: STEM, Hologram Projector, Lego Mindstorms, teacher development
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records the students’ performance systematically comparing with using paper-based assessment. Furthermore, all

students’ records and data can be easily analyzed and teachers can obtain a comprehensive view on students’ learning.
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The Application of E-learning Platform in Geography Map Reading: Practice

and Expectation
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Abstract: This article presents the use of e-learning platform in Geography for learning and teaching on digital map
reading. It includes the integration of mobile learning devices, augmented reality (AR) and geographical information
system (GIS) (e.g. Google Earth) on on-going teaching practices in a Hong Kong local secondary school. From these
practices, the teacher shares the teaching on e-learning platform and elaborates a scaffolding framework for further
development of teaching digital map reading in Geography.

Keywords: mobile learning devices, augmented reality (AR), geographical information system (GIS), Geography
digital map reading, scaffolding
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ARG BERTAPEKTFEREAT
A Case Sharing: How to Promote IT in Education Successfully in Hong Kong

Schools

S hEiE S PREARLE
PEGMARELAY B LA RETAARKT LN

“ssng@casweme.edu.hk

(2] A2 TERFBAFREE TAPBERT > G2 FY 2 REFORF »uiy o KEFARF P &7
TFEYVFEN DT R oI PRP FRE P (TPACK) 10 4 7 2R F FAPREKT gk
MERA BRI N R T B Y i SR TE Y 0N E'ﬂ. WErL REEAZCE s LA 2 G
SRR FEY RE LG Ane P RERDEF AT EALL > R LI APLHRE TR e F oK
BT, ©

(W3] 5 8Y 5 PR PHP FRETB S RIEEY 5 kP

Abstract: IT in Education has been promoting at Hong Kong schools to enhance students’ learning and to reinforce the
effectiveness of learning and teaching. Teachers are keen on learning how to implement e-learning in class. The
Technological Pedagogical and Content Knowledge (TPACK) model is an effective way to let teachers understand
knowledge, content and pedagogies needed for integrating IT in Education in class. Experienced IT teachers offered
on-site school support for other non-experienced colleagues was shown to be an effective solution for those who
wanted to conduct their e-learning lessons. Collaborative learning is a productive way to let both experienced and
non-experienced teachers to be well-equipped in IT in Education.

Keywords: e-learning, on-site school support, TPACK, collaborative learning, teacher
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How Flipped Classroom Frees Time to Cultivate Students’ Generic Skills

+ R IF
LE-—g haad &
wpp@twghwflc.edu.hk

[%§t] MAEAGHRL LA URBYEL G A SR B ¢ o RAATR AL o T MR bk
TAOW A ARG o KR LAk R KRR *&%r‘v’f%ﬁi” RN TRREL R
PREEEY AR - PRERE TFEY > SGEMEDRER L R Ry EFRT FRHE-T
o B RARF Y X PRI REINTB DR DENRE IR AT Ll o A3
A PRAHRRES GF 0 AR X AR RE R PRI IR FEY AL L0 P Y EAE e
[Matz] ik s 38V 2l S FREZH S HRAFY

Abstract: Our society emphasizes generic skills so that students can construct knowledge and apply their existing
knowledge to solve new problems. Hence, our education should stretch beyond textbook knowledge. Teachers should
use limited lesson time not only to teach the standardized curriculum, but also to create room for students to have the
opportunities to collaborate with their peers to learn and develop generic skills. Flipped classroom and e-learning are
new professional terms which worth educators to know about and they should put a little effort into designing their
teaching plan. It may enhance the effectiveness of teaching and refresh your teaching skills. Moreover, it may free more
time to cultivate students’ generic skills. In this paper, it shares how a Biology teacher used e-learning to implement
student-centered learning activities before, during and after class.

Keywords: flipped classroom, e-learning, generic skills, scaffolding theory, jigsaw learning
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Homemade Colorimeter - A Cross-curriculum Project to Nurture Students’

Problem Solving Skill and Creativity

Ka Ming Raymond LEE*
CCC Yenching College, Hong Kong
“admin@yenching.edu.hk

Abstract: Data collection in modern chemistry experiments depends heavily on electronic techniques. Chemistry
classes in secondary schools have also incorporate electronic data collection in practical sessions. However, due to
limited budget in secondary schools, electronic measuring devices are not widely available for secondary students.
Many students have very limited experiences in handling such devices, making them more difficult to understand the
structures and working principles of these devices. In recent years, thanks to the advance in 3D printing and computer
control technologies, secondary students can now build their own electronic data collection devices used in chemistry
experiment (such as colorimeter) easily and cheaply. The author carried out a small project, asking students to build a
simple colorimeter, using 3D printing and Arduino technologies, for use in senior secondary chemistry experiments.
Keywords: Colorimeter, Chemistry, ICT, 3D Printing, Arduino

1. Introduction

Colorimetric measurement is an experimental technique taught in HKDSE chemistry syllabus. Most schools are
equipped with commercial colorimeters for use in practical sessions. However, with an average class size of about 30 in
most chemistry classes in secondary schools, the number of colorimeters available is far from enough to allow students
to have ample hands-on experiences in doing colorimetric measurement. With advance in electronic technologies, it is
now a relatively easy task to construct a simple colorimeter using materials readily available on the market. The
increasing popularity of 3D printing in Hong Kong school sector in recent years further enhance the possibility of
secondary students to build their own colorimeters. The author, being a teacher of both chemistry and information and
communication technology (ICT), has invited a group of chemistry students and a group of ICT students to participate
in a project of producing a homemade colorimeter. The chemistry students were responsible for designing the
colorimeter as well as devising several experiments to test the functionality of the colorimeter. On the other hand, the
ICT students were responsible for making the colorimeter, based on the design of the chemistry students, using 3D
printing technology. They were also responsible for implementing the circuitry for detecting the colorimeter signals and
presenting the data in a user-friendly format.

In order to find out whether the project has any substantial impact on the problem solving skill and creativity of the
students involved, sharing session was carried out after the project. During the session, the author asked the students to
express their overall impression of the project, what they have learnt and their suggestions for future direction of this
kind of projects. Their responses were analyzed so as to determine whether the students have benefited from the

project.
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2. Building the Colorimeter

The group of chemistry students drafted a design of the colorimeter with a dimension they considered suitable,
based on what they have learnt in the chemistry lessons. The draft was sent to the group of ICT students. They then use
3D modeling software to build the 3D models of the various components of the colorimeter. After some research, the
ICT students decided to use Autodesk® 123D® as the modeling software. They have given reasons for their choice
which include that the software is free, easy to use, can construct models to a very precise dimension and the model can
easily be exported to 3D printer for printing. The components were then printed out using 3D printer and assembled to
become the colorimeter prototype. The two groups of students worked closely in this process to refine the 3D model
before the final product was produced.

Figure 1. Draft of the Colorimeter Design.
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Figure 2. Constructing various components of the colorimeter using Autodesk 123D.
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Figure 4. Colorimeter body covered with aluminium foil to improve light shielding.

The group of ICT students was responsible for constructing a circuitry to detect the signals in the colorimeter.
They finally agreed on using Arduino Uno to build a detector unit, using LDR to detect the light signals of the
colorimeter. They also realized that the raw data collected by Arduino were not user-friendly in terms of data analysis
and data presentation. After some research, they decided to use PLX-DAQ from Parallax to capture the raw data from
Arduino. The raw data can be read directly into a Microsoft® Excel spreadsheet and can be easily converted to
graphical form using built-in graphic functionalities in Excel.

87



Song, Y., Wu, Y.-T., Chan, T.-W., Kong, S. C., Ma, H. H., Lai, A.-F., Chai, C. S., Wang, L., & Yu, H. (Eds.). (2016).
Teacher Forum Proceedings of the 20th Global Chinese Conference on Computers in Education 2016. Hong Kong: The
Hong Kong Institute of Education.

File Edit Sketch Tools Help

SerialToExcel

#define analogInPin 0
int sensorValue = 0;

/i the setup routine runs once when you press reset:

void setup() {
{f initialize serial communication at 9600 bits per second:
Sexial begin(9600); F
Sexiel.println({"LABEL Time,SignalStrength");
}

/{ the loop routine runs over and over again forever:

void loop() {

/f read the input on analog pin 0:

m

sensorValue = ana ad{analogInPin);

{f print out the value you read:
Serial.print("DATA, TINE," )

Sexial_println({sensorValue);

delay(1000); {{ delay in between reads for stability

'
< 1

1 Arduino Uno o

Figure 5. Program written for Arduino to read the signals from colorimeter and send them to Microsoft Excel.

3. Testing the Colorimeter

After the colorimeter prototype has been built, the group of chemistry students devised several experiments to test
the functionality of the colorimeter. One of the experiments was the determination of percentage by mass of copper in
brass. This experiment involved the construction of a calibration graph of copper(ll) ion concentration using the
homemade colorimeter.

Figure 6. Digesting the brass sample for subsequent analysis.
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Figure 7. Prepare calibration graph using the homemade colorimeter.

Another experiment was the study of the chemical kinetics of the reaction between phenolphthalein and sodium
hydroxide (NaOH) solution. The colorimeter was used to follow the variation in concentration of phenolphthalein
throughout the experiment. The rates of reaction at different concentrations of NaOH were determined from the Excel
graphs obtained in the measurement. The chemical kinetics of the reaction was then found. The students also used
commercial colorimeter to repeat the experiment and compare the results with those obtained by the homemade
colorimeter. It was found that both type of colorimeter gave comparable results.

Figure 8. Study the chemical kinetics of the reaction between phenolphthalein and sodium hydroxide.
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The students went on to enhance the feature of the colorimeter after initial success. The group of chemistry

students modified the body of colorimeter to make it more compact. They also bought some black PLA materials for

printing the colorimeter body to improve its light-proofing property. The ICT group of students added an LCD panel to

the colorimeter so that it can be used independently without the need to connect to a computer. They further added

some network features to the colorimeter so that the data collected can be stored in a MySQL database.

Figure 10. LCD panel added to the colorimeter to allow it to work independently.
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Figure 11. Network function was added to the colorimeter to allow it to store data in a database.

4. Students’ Reflection

Sharing session was carried out after the project to collect students’ opinions. Both groups of students found the
project interesting and challenging. The chemistry students expressed that they became much more familiar with the
principles of colorimetry and the structure of colorimeter after doing the project. They also felt quite happy when they
successfully performed several experiments to prove that the colorimeter was workable. They emphasized that although
there were many difficulties encountered during the design and testing stage of the colorimeter, they have learnt a lot
by repeatedly refining their design and adjusting the experimental procedures for testing. They concluded that the
project has a positive impact on their problem solving skills.

The ICT students also found the project very interesting. They were very excited when they found that they could
use what they have learnt to produce a workable product. They expressed that although 3D printing and Arduino are
two hot topics in information technology field, they could only join some ad hoc activities of the two topics in the last
few years before they participated in this project. However, by joining this project, they not only gained a lot of
hand-on experiences in 3D printing and Arduino, but also produced a workable product which could contribute to the
teaching and learning in another subject. They expressed that their problem solving skills are enhanced through the
project.

Both groups of students concluded that the project was worth the time they have spent and they were willing to
participate in this kind of project again.

5. Future Development

The author has asked the two groups of students for any suggestion in future development of the project. The
chemistry students suggested that the current design may be modified to build a polarimeter. The polarimeter can find
useful application in organic chemistry such as the identification of optically active organic compounds and chemical
kinetic studies of reactions involving optical rotation. On the other hand, the ICT students suggested that they may

collaborate with students from other subjects such as biology or physics to build other useful equipments for doing
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experiment. For example, one student suggested constructing a device for measuring respiration rate of living
organisms by using Arduino incorporated with carbon dioxide sensor. In short, the potential creativity of students is

liberated through this project and the author will try to organize more similar projects in the coming years.
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Using Digital Technology in Primary Mathematics Teaching and Learning

Jackie Hiu Li CHONG*, Hiu Wah CHAN
Hong Kong Baptist University Affiliated School Wong Kam Fai Secondary and Primary School
“jhlchong@hkbuas.edu.hk

Abstract: As part of its ongoing effort to keep abreast of educational best practice, HKBUAS, a through train primary
and secondary DSS school, prioritizes the cultivation 3-literacy - incorporating English, Chinese and Information and
Computer Literacy - in its curriculum. Students learn by applying language and IT skills. Mathematics lessons in
particular are delivered through technology to develop students” interest and understanding, as well as acquisition of
mathematical concepts and computational skills by actively exploring, experimenting and discussing while they work
on mathematical activities. They are encouraged to share the process of solving problems, and apply creative thinking,
collaboration and communication skills through e-Learning platforms like Edmodo. Support from parents, who are
kept informed about content and progress on a daily basis, is considered crucial for the success of all student-centred
e-learning within and outside school.

Keywords: 3-literacy, e-learning, technology rich learning and teaching, data-driven assessments, HKBUAS

1. Introduction

Our school, HKBUAS, is a through train primary and secondary DSS school. One of the highlights of our school’s
curriculum is the cultivation of 3-literacty — studies are immersed in an environment of English, Chinese and
Information and Computer Literacy. We encourage our students to apply their language and IT skills in their learning.
Through technology, our math lessons aim to develop students’ interest, understanding and acquisition of mathematical
concepts and computational skills. Students learn mathematics in an engaging environment where they actively
explore, experiment and discuss while they work on mathematical activities. Not limiting to a school environment,
students are encouraged to share the process of solving problems, and apply creative thinking, collaboration and
communication skills through learning management system platforms like Edmodo.

Our math department aims to explore and develop a technology-rich teaching and learning environment for
students, with mathematics teachers designing learning tasks by making use of a broad range of technology.

We strive to improve awareness of how experiential learning and theoretical learning can be bridged, given that
emerging technology demands continuing modification of tool-based mathematics task design principles. In particular,
opportunities are offered for teachers to learn from colleagues to permit ongoing growth professionally. There are
avenues to improve use of technology in the classroom to enhance learning; build confidence and develop skills among
students commensurate with 21* Century learning.

Noting good home-school collaboration is essential to maximizing students’ learning, our teachers daily update
eClass with a brief outline of the day’s Math lesson. EClass also provides an e-marking function to help teachers check

students’ answers and alleviate teachers’ marking workload.

2. Accommodating Learner Diversity

We recognize classrooms will always have students of varying abilities (International Baccalaureate Organization

2013) and, accordingly, e-Learning platforms and e-Tools cater to a breadth of multiple intelligences and ensure
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participation and scope for progress for all students. Figure 1 shows students using Padlet to collaborate and share

ideas.

Figure 1. Padlet.
Moreover, they allow students to model their peers in mathematics thinking, establish a peer learning culture and

as acquire knowledge and skills according to individual interests and needs. Student work gathered through e-Learning
platforms offers insights into every single student’s learning progress to teachers and alert them to areas that need

attention in planning lessons and student learning evaluation in but not confined to lesson time.

3. Self-Directed Learning

Recognizing that self-directed learning is a crucial factor in promoting Math learning (Tan 2011), we encourage
students to be active learners by making good use of the e-Learning resources provided by the HKEdCity. It is our goal
that our students would build a habit of pre-study on a topic through watching ETV or YouTube video clips and
completing online e-Learning platform PLANETIi pre-tests. From cultivating a self-learning habit starting in the
younger primary years, we move towards sharing student’s work and communicating math ideas in the upper primary

years.

4. Teachers’ Professional Development

We aim to foster a sustainable e-Learning environment in A-school. We have teachers serving as e-Learning
seedlings and, recognizing that new teachers may not be e-learning ready (So & Swatman 2006.), we provide PD
e-Learning workshops for them as well. We also encourage peer lesson observation and the sharing of good practices in
using technology in classrooms. We would like to build up a sharing community, which benefits our colleagues, and
we also welcome to share with different schools and parties.

5. Useful Apps and E-Materials

Our students learn mathematics through counting, drawing, calculating, discussing, and also playing iPad games.
To help students make sense of word problems (an area where teachers find it difficult to help students grasp the skills),
we adopted the Singaporean Model Method (MM)(Cheong 2002). We found MM is a powerful problem-solving
strategy adopted throughout our G1-G6 mathematics lessons. We introduce an iPad game — Thinking Blocks — to our
students when they are learning to apply the model method. This fun game enhances students’ understanding and

challenges our students to solve mathematical problems beyond their level. By tapping and moving the appropriate
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blocks to the right place and filling in the missing values, students further explore the unlimited possibilities in solving
word problems and illustrating the problem, thereby strengthening student’s ownership of learning and serving as a

self-evaluative tool for each of their individual learning.

Math education is evolving. Today’s instructional models call for new ways of thinking, allowing students to
engage with problems and wrestle their way through them until they find solutions. This means that student roles will
have to change: they will not only receive knowledge or truth but act as ‘explorers and seekers’ of knowledge or truth.
Digital resources can facilitate this process; hence, we have access to a collection of different e-materials in our school.

6. Promoting Student Engagement Through Fun Games

E-Learning helps motivate students to actively participate and learn at their own pace in lessons. Figure 2 shows
the iPad apps that our math department haves selected for students to play and learn.

App Grade | Topic Type (T&L With App Grade | Topic Type (T&L With,,
Level /Video/OLE/ (Yes/No) Level /Video/OLE/ (Yes/ No)
other) other)
- Gl-4 | Number (+,-,X,¥) | Speed calculation | No G3-6 Measures — T&L Yes
‘1‘2' - Up to 2-digit practices capacity
— Logical thinking
LT Estimation
ArithmeTick
ArithmeTick
i Gl-4 | Number (1,-x,7) | Speed calculation | No Gl1-5 | Number — fraction | OLE Yes
Up to 2-digit practices Measure —
1 Timing capacity
i Stipe & Space -
FlashToPass Logical thinking
G4-6 Number (X,5) Challenging Yes Estimation
column form Competition
(missing numbers)
Gl-5 S&S (2-D shapes) | T&L Yes
Measure
(Perimeter, Area)
Gl1-6 Logical thinking OLE Yes
G3-5 Number Video Yes
(fractions) (self-learning)
FractionBasic - —
LIACHONLASIE G1-6 | Logical thinki OLE Yes
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Figure 2. Snapshot of apps by learning dimensions.

We have designed corresponding worksheets to let students construct their math knowledge and align the game
with our learning expectation. For example, the topic on Multiples and Factors can be a boring topic to students as it is
not closely related to their daily lives. However, through the introduction of the game — Prime Smash Apps, and
allowing students to finish the corresponding worksheet, we find significant improvement in this area of focus.

7. Student Presentations

E-Tools are deployed in classes, not to permit students to play games but to acquire math concepts and skills,
demonstrate understanding and work visually or aurally, as well as collaborate and communicate with peers or teachers.
E-Learning enables student learning in multiple contexts. For example, in Grade 1 Money, students are asked to

use ShowMe and Explain Everything apps to complete their homework as shown in Figure 3. To obtain answers,
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students need to apply different skills, e.g. reading a price tag, counting the value of coins, paying with exact coins and
counting the money remaining. In traditional paper-and-pencil assignments, we could hardly tell which part students
have difficulties with. Technology allows students to demonstrate how they arrived at answers, permits teachers to
jump in and guide students by pinpointing to their weaknesses.

[ ShowMe public profile  x Y «®» trial.hkbuas.edu.hk

c www.showme.com/user1

IMG_0281.mpd

Lam Wing To

IMG_0529.mpd

*Gt‘.

L
| GBS

IMG_0356.mpd IMG_0631.mpd

Figure 3. Showme and Explain Everything apps.

8. Student Sharing and Discussion

E-Learning provides a conversational platform in which students share and extend their thinking. It could
anonymously project individual ideas and solutions for class discussion. Students can view and rate their classmates’
work to obtain inspiration from them, learn from one another’s strengths and improve their own work. It also
encourages participation from the less vocal students and allows students to become involved in the learning of their
peers.

In senior grade, every student has an Edmodo account for handing in homework and sharing opinions in their
corresponding learning groups. For example, when students are asked to create a map and design five questions about
the relative position and direction of the places, and then answer questions from classmates, peer-to-peer learning is
enhanced. Figure 4 shows students’ work posted in Edmodo.
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Figure 4. Edmodo.

Wang and Woo (2007) also pointed out that “online discussions were more comfortable, less aggressive and

offered more equal opportunities for group members to voice their opinions”.

9. Data-Driven Checking for Understanding

Assessments are integral to any teaching and learning. Our assessments are planned at the start of a unit with
reference to digital data collected from AQP analysis reports (Assessment Quality Assurance Platform provided by the
Hong Kong Examinations and Assessment Authority). Information from assessments are collated and analyzed to
guide further instruction and fine tune assessments. Figure 5 shows the tables generated by AQP platform.
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Figure 5. AQP assessment data analysis.
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Using AQP analysis reports and data, our weekly quality circle meetings revolve around discussions centering on
teaching strategies and learning activities to empower new teachers and the entire team to share and build up a
repertoire of teaching ideas. AQP reports also allow our teachers to understand and focus especially on skills and
knowledge that students have acquired, plan learning content with reference to their daily-life experience, and craft
hands-on experience with e-learning tools before new concepts are introduced. Making reference to digital data is
regarded as to one of our school’s key teaching practices. After finishing mid-term and term-end assessments, we will
use the AQP system to evaluate students’ results and the effectiveness of assessment questions. We find that the system
is a powerful method for us to understand the specific level of individual student and to help us improve the questions
that we have set.

In an age of teaching that focuses on data driven assessment, online tools provide a convenient way to obtain data
and effectively analyze students’ understanding of content. Teachers are able to assess the understanding of students,
offer timely feedback, discuss questions that students make mistakes on, and quickly adapt a personal teaching and
instruction style based on individual student needs. It also helps in the production of records of the learning progress of
students and thus permits parents to know the content being taught and the level their child has attained in a lesson.
Socrative and Kahoot are two popular tools in our school. After teachers have set questions in Kahoot or Socrative,
students can join an exciting class competition. The part we like most about Kahoot is the built-in thinking time. It does
this by first showing the question only, and response choices will become only visible to students a few seconds later.
Students could then select answers on their devices. As a result, we can hear the students in a team discussing a
questions and formulating answers before the choices even appear. Both tools provide a variety of data reports teachers
can analyze, including whole-class response graphs for all the questions, and data on individual students or even how
the whole class responds to every question.

10. Technology in Pedagogy: A Reflection

We have applied e-Learning in math lessons for years and have tried out a variety of e-tools. We faced ups and
downs during the implementation process, with some of the tools not functioning, which even made lessons worse. But
most of them are wonderful. We believe that e-Learning can maximize student learning and our ultimate, overarching
goal is to nurture and develop students’ self-directed learning ability and equip them to become confident and capable
life-long learners in the 21* century.

A-School math team strives for excellence in self-enhancing teaching practices through teamwork, innovative
teaching and learning ideas and strategies by embracing technology. Team members are passionate to seek
improvement and put together their best effort to integrate technology in daily mathematics teaching and learning in
order to cultivate our students’ love for learning mathematics.

It has perhaps become an article of faith in HKBUAS that keeping abreast of and tapping into rapidly changing
technology is a vital key to continuously strive to attain excellence in student learning and best practice in pedagogy
among teaching staff.
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Exploring the Use of Online (Video) Games in Enhancing KS1 Students’

Scholastic Motivation and Their Mathematical Abilities
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Abstract: By quoting my own school’s experience, this paper, with a focus on Key Stage 1 (KS1) students and their
mathematical abilities, explores the implementation of online-games-based learning, its effectiveness in achieving mobile
and ubiquitous learning, how it can relate to strengthening KS1 students’ arithmetic operation skills, and subsequently,
improving their performance in mathematics assessments.

Keywords: online games, mathematics, arithmetic operations, Key Stage 1

1. Introduction

While teachers have long been using the traditional paper-based homework assignments to keep track of their
students’ learning progress and allow students to practice applying, consolidating and ultimately extending their subject
knowledge outside classroom, there maybe other means or modes of homework available to reach the same goal. In this
paper, a detailed review will be made regarding the use of educational online games' platform, Arcademics in my school,
how it affects the KS1 students’ scholastic motivation towards the subject, Mathematics; and to what extent this platform
has helped the students in enhancing their mathematical abilities, this can be reflected directly in their homework
assignments and class interaction.

Some schools may argue that they also offer online games for students to play, however, it is believed that a
significant number of them either have not matched the games with the subject syllabus and curriculum in each grade
level, or the schools have set a particular time frame to carry out this activity, meaning that the games are available only
temporarily for the students, but not continuously.

In light of this, the main aim of this paper is to encourage teachers to consider using the online learning platforms as
another possible channel for students to do homework assignments and to self study; and to make it as a tool for
monitoring and analyzing students’ on-going learning progress, hoping that both students’ and teachers’ burden can be

reduced accordingly.

2. Why Online-Games-Based Learning Platform?

We chose an online-games-based platform to facilitate students learning because of 2 major reasons: Firstly, the
platform can be easily accessed using computers and mobile devices, this means that students can log in to their accounts
and start playing the assigned games anytime and anywhere, as long as they have their digital devices with them and there
is a stable Internet connection around the place. Secondly, a lot of students are so used to and start to get bored of doing
the paper-based homework assignments, especially the mathematics homework, in which the students are often asked to
show their calculations in a detailed, step-by-step format, which can be rather mechanical. This type of online platform
can help to provide an alternative for students to practise their skills and to review what they have learnt in earlier lessons
through playing games.
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3. Functions of the Online Platform — Arcademic

This online platform is primarily designed for grade one to six students, with a focus on providing games related to
Mathematics. Students can directly start playing the games they like once they reach the website using their computers or
its app version on the mobile devices. However, without having logged in, each game played would be regarded as a new
one, and the score analytics, namely the missed questions, accuracy percentage and the rate (i.e. the average number of
questions the user could answer per minute) would not be recorded. Because we want to make use of this online platform
to monitor and analyze students’ learning progress, S0 it is better to assign an account to each student so that we can keep
track of his/her performance, and to see whether the particular game(s) can help him/her to improve.

Apart from viewing each student’s performance records, teachers can select games to match the relevant
mathematical concepts or topics covered at school. Another function of teachers’ account is being able to customize game
contents. A good application of such is to modulate the difficulty of the game questions to suit the needs of each student.

For the students, upon finishing a game, the scores and missed questions will be displayed immediately on their
screens. In addition, for each of the missed questions, a learning video will be provided so that students can view it at their
convenience and it may help to clear their misconception regarding a specific scope under a broader topic.

4. Introduce the Game Platform to Students

This game platform was first introduced to primary 3 students of my school, being the highest grade level of KS1, it
is believed that they should have better computer skills than the students from the remaining 2 grades, and hence should
be able to learn handling the different functions of the platform within a shorter period of time.

Our Mathematics teacher of P.3, Mr. Boris Cheung had allocated a single period lesson to give a demonstration to his
students, showing them how to use the platform and making sure that all of them know the logistics involved. He showed
the students how to log in, how to select and play the games assigned to them, how to compete with one another etc. using
the computer on teacher's desk. Apart from that, he also brought a number of tablets to the class so that the students could
experience using the app version of the platform as well. According to Mr. Cheung's observation, the students were all
very excited and they were especially focused and engaged when they had to compete against other students.

Knowing that the platform was so well-received by the primary 3 students, it would be a good idea to recommend
this to the remaining 2 grades as well. This time, instead of asking Mathematics teachers of P.1 and 2 to make a
demonstration in class similar to that made by Mr. Cheung, we invited students to sit in the school hall and let the P.3
students take the lead to do the introduction and demonstration; the climax of the whole event was marked by the P.3
students inviting a certain number of P.1 and P.2 mates to form groups and compete against one another. The hall was
filled with sheer laughter and joy. The P.1 and 2 students' high degree of participation and the positive learning
atmosphere indicated that they were looking forward to using the platform and playing the games themselves.

5. Integrate the Games into the Curriculum

As mentioned in the introduction, it is important to match the content of the games with what the students are
learning, and to adjust the difficulty to suit their needs so that this platform would not be used just for short-term
competitions, but can serve for a long-term studying purpose.

Firstly, we would like to match the games with the big topics.

Secondly, as teachers would in general go through slightly different parts of the topic in every other lesson, it is
suggested that the Mathematics subject teachers of P.1 to 3 can customize the game content so that the games are in line

with what the teachers have covered in the lessons. For instance, for the P.2 class, they would learn the multiplication
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starting from 1, so the game(s) for the P.2 students to play at the beginning should mainly include questions related to the
1 times table.

Thirdly, as students' abilities can vary quite a lot within a class, again, take P.2 as an example, for more able students,
they may be able to do multiplication of up to 3-digit numbers, while for the weaker students, they may still be struggling
with the multiplication of 1-digit numbers; teachers can thus make use of the game settings to further customize the
content and to fine tune the difficulties of the game for each student, in this way, even having the same layout, the game
would be different for each student and this can help achieve catering for each student's strengths and weaknesses.

6. Evaluation

We saw an active participation from a majority of our P.1 to P.3 students. On average, they spent around 20 to 25
minutes on playing the games assigned by their teachers each day.

Regarding students' performance, as reflected by homework assignments, since playing the assigned games on the
platform, they had had a significant improvement especially in the sections involving simple arithmetic operations. This
shows that the accuracy of calculation has been enhanced, and this can help the students to minimize the chance of
making careless mistakes involving calculation errors in the assessments.

However, we didn't see an equally significant improvement in the parts that require in-depth understanding of the
mathematical concepts and thorough analysis of the instructions given, maybe this is due to the rather ‘straight forward’
format of the questions in the games---not much drilling has been provided regarding logical reasoning.

Regarding in-class performance, since we had started using the games for warm-up exercise in each class, we saw a
more active interaction and engagement of students throughout the lesson and this could be reflected by their high
participation rate when answering teacher's questions and during group activities' time.

The above-mentioned improvements in subject ability and overall learning attitude after using this
one-player-centered online games platform have actually resonated with the findings as published in the Organization for
Economic Cooperation and Development (OECD)’s paper based on the 2012 Programme for International Student
Assessment (PISA) results, “Tackling Underperformance among boys---Video gaming and student performance”, which
stated that one-player-centered educational games, specifically chosen for students can bring positive impacts on their
studies not just in Mathematics, but other subjects as well.

7. Conclusion

The online-games-based platform has brought a positive impact on students' learning motivation and it is a great tool
for helping students to enhance their arithmetic operation skills. In light of this and the platform's easy accessibility, it
will be a good idea to start making use of it and to integrate it into the teaching and learning of Mathematics both in and
outside classroom.

As discussed in the evaluation, the games cannot help much to develop students' in-depth understanding of the
mathematical concepts: one way to solve the problem is to rely on those traditional materials, like the paper-based
in-class exercise and homework assignments which can serve such purpose; another way is to look for other online
platforms which can provide more high-order thinking exercise and games for the students. In fact, teachers can make use
of the functions of different platforms and integrate each of those into the curriculum at different stages so as to enhance
the effectiveness of teaching and learning.

In conclusion, a suitable use of the online platform has proven to be beneficial to students' learning attitudes and their

mathematical abilities, it can help to achieve on-going mobile and ubiquitous learning, however, at this stage we still
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treasure the importance of homework assignments and the traditional setting of a classroom, and we believe that it is by

finding the right balance between these factors that can help students achieve the most they can.
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Abstract: The aim of the study was to examine the effects of concept image game-based learning on the elementary
students’ learning achievement and motivation in learning angle concepts. This quasi-experimental design study lasted
three weeks with 2 hours per week. The subjects were 81 students from 3 fifth-grade classrooms, who were assigned to
one of three groups with different types of instruction: didactic teaching; concept image learning; and concept image
game-based learning. The results showed that: (1) the students who received concept image game-based learning
obtained greater learning achievement than the other two groups; (2) the group receiving concept image game-based
learning also showed higher motivation than the other groups. This study suggest that integration of concept image and
game-based learning strategies, should be more to enhance the mathematics learning achievements and positive

motivation.
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(prerequisites) : (- ) 7 B LR & HH g s (2 ) A F’,‘ﬁ:rii,ﬁ;\, (=2)

Bl e & A £ M d % (4) 37 BARAR &3 iRz f %L%‘”“'JF’“m#B uz'ri °
Mitchelmore - White (1998) X EZ F ehd 3 » M N RiF 7 Q3 ¢ MAETF R T
A 4p B m—ﬁﬁ‘; P X DR AFEABE E A R PP LR ER - 'F-P‘ Ik PEL L FRER - %
RiD&FRE S FEH = - M % £ 124 - Mitchelmore {- White ek #2445 B - Likdzd 248
Mg R PR LA 2 fEAR KA o AFT 3 2R 5 Mitchelmore = White e & #2.4 # B iﬁﬁ.‘:j{ 0
TL LR AME DL/ IET ERA#H -
22. PEE R PEL TE LK

Tall ¥ Vinner (1981 ) #% ! " ¥ 4 «= i§; (concept |mage)fr“fu,\, a%i . (conceptdefinition )
TE o R EAPLYEREME DAL L G A ageF i A EHE G Bl e ks
PrA o Thes o itf, 4.4 <R (mental picture) r 2 — it Jf‘i.@”‘ 5 e A
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em Tyrd 2.5 | B m#ﬁ ﬁér’ TEET UEBEL TR LT o i A T
LR TR R T R N @¢ﬁﬂ SR R
o P HFREEIHLZEIMAFE > RF PR AL R LT B4 BLRE b5 o
B8 L% 6 BB GF1m AL AR o o1t B4 GH B SEARY 0 AR
;ﬁw BEN L LR R o Eﬁ?“"}““*mﬂﬁ SREA o BE S KRR B A 8
AL L& A < g LREPTME DT Y LL LM §a F AL T iEr g
’JEE i E A S RT A A TR S B PEA TR o
3. B E Y P
Echeverria (2011) #-@ici= 25k chn & B e cniF B Ap 3 Hfeid & > Y ie- HE I &k E
éf&‘?‘:&‘ﬁﬁ"\ = 22 &% K& (Ludic Dimension) fe#c ¥ w & (Educational Dimension) = %4
v (4o 1) -« Echeverria thic# 2pfbak 5 22 3F A 1 AR HE N 2 R LT
5;@515&%‘3 PEE O LER MR m PR KR RT PR SR
WEEY AR REY PP R E S F P g e

Educational Dimension

\

».

|Bloom’s revised taxonomy!|

Ludic Dimension Cognitive processes:
Remember
Understand
Game elements Apply
Analyze
Evaluate
Mechanics |—are constrained by Create
Types of knowledge:
Story [~ is constrained by Factual
Conceptual
Procedural
Technology [—®_is conslrained by Meta-cognitive
Aesthetics — are not CMPG
constrained
Pedagogical model:
Face to face CSCL
Supporting Technology:
Multiple mice + SDG

Bl 1 #F SEKE R
(F# &R 51*% p Echeverriaet. al., 2011)
B s B P H@msd > ARCS #4558 (Keller, 1983) & & 7 258V E ¥ ch & ¥ &0 4%
Wahenityg > A se BEF (dok 1977)
% 1ARCS ® ¥ N ehie & & %
(FAL &k @ 2577 B2 A Keller, 1987)

BEE % TH KR AL

ALY malgyEanid  E B . P REY R WS R RE R gy
B i %ié?ﬂ@«%ﬁ’@ﬂéiﬁ&wév@ao P EFERAFT R

BOR pmgy iy i as Le o gigen. IR RERRE Y F RIS o
5 ;s&im CEENEEE TS B R S 3 Ep S gii;l";j:;;f’:ii:" ?4 3R

Keller 33 ARCS £ % 3 ww*@ wmﬁu’éﬁaﬂu¢l@$%ﬁ*”%;*
LFF o RFF 7R A T A2 53 Jnl R R B F Y F g Y B R H
¥R B 3 g ’éiﬁARCSﬁ-;\ﬁﬁ?‘?{§ ?imﬁf‘ ARG AR
Fla L REER? 0 B L a3 #0 t gk 43 (Francis, Hill, & Redden, 1991)
?’%Amsﬁﬁﬁﬂi%ﬁ”&%%%%%’%&ﬁﬁ*%*gi{ﬁ%iﬁg?%?%

JAEREER ARV BRRE T EY PR AERT 6 P g ERRE PEY SROE
¥ > 2012)
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P FEY ARG RET R RRANFRT ORI TRIFFY EEY
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BAT LN B TSR BERFEELEY G L JB S MR R L -
Flpt o deir A F A F Y RS KFE KT 2 IF—J'F‘]’ RN S s gE S

3. g

mnpf#iﬁﬂ?
AR HHE G E AN R T Ee BRI 4 T RIL R - F 2 o RE
R BFRLBPHAGTZ A HEZARE DS PSRRI FHAL D Blan o h
LR HE Y %’F“*B%ﬁﬁiﬁ%kﬁ%ﬁﬂ’»w;®%£Wﬁ%\ﬁau%
:?I§ LA W HISRNE Y X °“Lr)3£ﬁ F R IE KT IRE {~$¢§3’«?’(7}L%£ HgrprLp 4
KHpmE o @ -w‘»éizikfk%‘f.s—%u#&?f%f/za”" FEEREER MACRRF R A S
BEYHEFL AL npF g BY HORELP-p AL DA SR GEY
LHAEY PRI PN T ERMARGRE 2 FHEE S 5 A PEAC ISR E Y 2 p)
& SR Y > A imﬁ?m“’%kﬁiﬁFf%ﬁéﬁ%”‘ﬁwk%*% 7
5&@&%@*ﬁ£~$ﬁﬂ*%”@7ﬁﬁﬁA CfARR M A AP NG AR LD
ww—%zlﬁ"u TR N A L \b,z\,mwﬂ ME A oo d 2 PREIFE SAPD kR IR - A
T2 mRA L EPEH V2 H Y A g Y S 4s 0 TALL T L RHA 17 2 (ANCOVA)ie
FEY Ak 247 LR R AT E(ANOVA)E 7 ¥ d 482 2 47 o
32. AFIEFE
KERw o AHAENT] R AR T EKE SR HEY %“fj&iﬁ'lﬁﬁiﬁiﬁ'lfw\ﬁﬂ’ &
PR LB EIAREY RG22 KERY AL D2 FEA % R 204082 FHKE -
F gAY FRERF R HARIR KT ~ KEF T -FFERES- R FRER
o AP o EwieiT 40 A AR Y SRS PIEF Y BB B R o
33. 71 £
AFLZELLIAFFERARY %“fj‘mi%"%m? AL PRL o RN L T
EYHSEYRPEL o LMARSRK éﬁdF“iaﬁﬁﬂﬁ%?’ﬁﬁ%%%%ﬁﬁﬁﬁ
T AR R iﬁt%\p P S I M*%%’“ v Bk OROTRE o I SIS 0 B4
BB 18 AT B AW 320 ~ A 394 2 R4 B0 LM AT#H 1847 F 3 # 3L B M\
ot NBER R AR TERIGER | PN SRS HIFREE AT - Y EFS
N IR Tk S NP BT R I SPAN U ”F{L— R TH 908 p<.0ly F F 4D
ERYHRESE o
MR TR P Ao 5 B8 5 Dragonbox Elements s #_d WeWantToKnow = & #7
R dich- 28 @8 Y ol (F 2 %k hitp://wewanttoknow.com/elements/) - 72 7 ¥ i 35 &
NP B E - FHARSE (KTIN2008) 0 2 FEHRBAFRRARMALTIRA > PHESR
PREARBRE PR T FRRSM T REAH RN ARV E S L L REFPNF
Rzt R R LY B Jf“w~£*7'h‘ °
AT AT B YR AT 5F A 335 % (2000) 1245 Keller <7 IMMS (Instructional
Materials Motivational Scale) #T¥#e | % # &5 ¥ HE 4 > §&7 7 F’ B i b Ay
2BV EREL T4 7 Kellerd e «~ & % 28 5 FY S RETEALA BB
PR RERFEATY FEVEPBORSK - £ A5 Likert's T B3 7Teh? 340 & -
ey TAEFAIREL, r7' PR~ THE s TRA, > TR, 37 BEA 4
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REFIBED it > EHAY - BEPE P ERBARZEN oA 2 R E v LA Y
%5l¢‘29\3¢‘49\5¢:mﬁaamﬂﬁo¢ AT A ATV FEY
At o IMMS 18 ¥ # 8 £ 2 R4 & (Cronbach’s a) .93 F 40§ * 453 & o
FARE2 %G FHFZ A ERREPEFELAIFEARI LG L TREBER S L

4Pz R R

B ALY p2 £ "‘5('7'455_‘3“5&""# v A
4.1.1. ?‘3?5‘ FEF|F L i LB &

223 7P HRERGHR i ¢ MEFY *7%5?'1565 2 g AR o A 31 A
3?5“5\" PLA < ISR B Y o (T 308c2550) foprd o g B (T 35824.00) ¥ F
B %8 e (T o8c2330) B L EMA N fut 2 hd B e (PR GBS 8
Vaefrimbo kg le) 22 8% b b D B K& o

22 AR RER G A ATV AR IMA RS T Ol EE R L

@ v PEA < PEA < i

3 RTPEL B % 0 (N=27) %% 0 (N=27) gy e (N=27)
Tiof B L Tk REL Tk BRL
BTy 9 7.33 1.66 6.78 1.28 7.48 1.01
v A8k 10 7.48 1.01 7.67 1.00 8.00 1.00
BRI YT 11 5.33 2.11 5.85 2.25 6.19 2.29
i & B R AL 8 3.15 2.30 3.70 2.30 3.93 2.15
2 = 38 23.30 5.14 24.00 5.20 25.59 477

412 BF At pmz F FEALS TG H*
&g,ﬁpwu§”$%vwﬁ&&*ﬁ%%’ﬁﬁ@ﬁ&&mi%&&ﬁMMINM’
u%%*%ﬁ@i%m LR F A APFREFZ B RPRERP LV SRR
e Gl TR MR BR R s naEFLE
23 AR RERGLEY S pwfFhlck Pk UpL 4

%3 KR SS Df MS F B ¥
e w) X R 2.922 2 1491 103 .902
EE 1063.401 75 15.41

434 %%  FiE5.103piEis.902 (>.05) A F kil > BLEEEXK - TR
R (pl A ) HiR%IE (SR AH) Fabf i 2 € Flp B8 L J2 K ED2 B F 97
ZR PEXREAATY B F R FILEK > 7 e 7R Rl T o

Wi ) b ik Tl R R F L E BT & %ﬁfﬁ‘"\ 1Ty R RS %fi“é ERERN
AR Bhdrd 4077 o 2 B RE R f—#”/f R R E (R A HERSE (REA)
SR S R A BEREF AR (F=3253p=.044 <-05) g U & Lﬁi“ 17 R
T DTSRI COt P

243 R RFRE2ZFY FRERE RES TR L

22 Kk SS Df MS F By % Fp Bl
B 27 915.825 1 915.825 66.132 .000 462
B 90.098 2 45.049 3.253* .044 .078
p 1066.323 77 13.848

ki o 2056.889 80

*p<.05
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7Fﬁ%§%i%?$%@w1@wm%% TR o PEA S RN N B Y e e B i
BwP kil c k% (p=.020 <.05) » HL3ng% % 2307 prh o G5 N 8 P e iop
A S e d kAT kS 28 FE (p = .048 <.05) » HTimf % 2035, 33 id st
HE e h o R E e P etk Pl AEEF (p=.722 >.05)
#5 7 PR R FY SRERT SRS TR 4

KEHS ?’r%%i;“ = 4 s Byl
Bt ag e LA B -.362 1.014 722
w SR N Y -2.397 1.013 .020*
AR e mFé‘_d K& w .362 1.014 722
LA AEEN N Y -2.035 1.014 .048*
PEA S GBS E Y 15'3 .‘w;&si xF e 2.397 1.013 .020*
A G RKE e 2.035 1.014 .048*

*p< .05

d 4 5 Fars @A ,’g.;ﬁ»,fik;‘ugﬂ ﬁvgﬁg‘f—e Aot H W 55@3{(§ﬁ:§ g*F B 2l
FLAMEPFY At 0 G e g 2ol w\iﬁ?r%‘f ARt 2 TG R E D A
g él,j*u’ L3z % % {f&ﬂg BoMTEA VAL EROEY & @ § 4o r BB enTF] S
& gy *ﬁ*?—?mﬁ'i s ¥R T 2Rk L‘E"@;ﬂ”‘ HEY 3 & wdggd o
42, pré gt ey fﬂ@ef?'? REIPZEF M
421 BFPHHEE R 2 P A EE

A7 iad Keller sn ARCS o #-8 ¥ do A S e A gp LA 4 ~ MBI - B
BAR) AL HE-HATEYEREL La e o TRl L (0 6)

26 P FHRERG2ZE VYR BH LN HL L

B v P e PLA < s
ERE g ¥ 2 (N=27) ¥ 0 (N=27) # 3 0 (N=27)
. o LS T ok LS - i'f’ﬁt LS
AGLi4) 8 29.56 4.23 28.63 571 34.19 3.01
B ( %wti) 8 28.89 4.29 29.56 4.63 32.89 4.33
C(ep) 8 27.52 5.14 30.37 478 32.07 4.93
D (% L) 7 25.74 5.00 27.41 5.67 29.22 5.45

d A 6T 2 A R R R A PR Y B R A EE G B
FEnEd ARV P A RRA A 5F > A AR LA R b RALE D PN > &7 B
FER S L ) SRR S o § S
422 FFHHE A2 FIBA P &

7 RRERGLEY S T R HA T 4

FE KR Ss df MS F BE ¥
TS 4048.77 2 2024.38 6.38%* .003
B 24756.89 78 13.85

@ 28805.65 80

**p < .01

2TAFRRERGHEHR ) FI A MAE Y PRI T T RRELATHEL A4 FHT 7
FPHRERGLEYRH iRy EFLE (F=6.38>p=.003<.05)
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Fe g e RSRRE F Y 2 5 G e 12.41 4.85 043

*p < .05

F8LEYVHFBELVRATHEEL > APFR IMECHIR T Y 2 ¥ 8 {-@
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NHHR BRI FLOHFEY S pfed
Influences of Augmented Reality on Students’ Learning Achievements and

Motivation

MAB o MEAE > HRIE o HEIIc o LAk B8 F 0 Y E

TR ERIERN)E
“chihhung.chen@livemail.tw

[H2) BBLTETY 2§ FUEBARE 2By e 29 ihh@%m#%ﬂaﬁ4%4m%ﬂéy

gE s Ra o AEFERRC LR UTFRESIGF TR T L B A SPR o HHF B (augmented

reality) 7 THE L AT ALI S 2o T AR TEYBRH IR EFEFHOKE LS 0 UEF

FEH T RE R B Y SREB L W AL TR BT BRI E S B B AR

P o HEEAE BRI EARDE L ETEY dv;j*u P XD REF A EFEY B4 o

[Mat3] BHFE: FHEY  FFE §Y &

5
7

Abstract: Motivation refers to an important factor in determining student’s learning effectiveness. It has been proved
that mobile learning with proper design can facilitate students’ learning achievements and motivation. However, it is a
challenge to provide students with adequate information or hints. Augmented reality (AR) can combine the virtual and
real world via overlaying virtual information onto real objects. Thus, AR is employed in an English language learning
activity in this study. Meanwhile, an experiment on an elementary English course has been conducted to evaluate the
effects of the proposed approach. The experimental results indicated that the proposed approach significantly promoted

students’ learning achievements and motivation.

Keywords: augmented reality, mobile learning, English course, learning motivation
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ZaAF A% ‘ﬁ%??? PRI AR R AE T PEY L Tt A Fehw
FERE D OREFEY € ¥ p RicT 4&DF ¥ %8 (Yang, Chen, & Jeng, 2010) - iT & % - o
WEGPEDEEER TR AEEGAAAM DY TR RB KE RS OER &
TR B E O KBRS R o FI o T RKEF S B R FREY L AR
PEY VORI AIER QRO FEFY AL RS FL R = ye £ & 4 (Hwang, Tsal,
Kinshuk., & Chen, 2012) -

FERPRT URE Y AT feR B> K> AR B PP R Rt B
EE - S I ,_iﬁnﬂrﬂzg_ o A HF f;;.fél}*%ap BfcE A B Y RBE Y c BRI B
(Augmented Reality > f§ # AR)it 43 2 Fofpde - i dp B andie = F 3 (Ke & Hsu,
2015),uﬁ ,gawﬂ A jgm%&£~ m?;} ﬁ—L‘&aﬂbyﬂﬁ%f@qﬁ’i"m’?ﬂq”;I%”
S 0 RAiTE RFHMF A pARY S & 02 17 4 F (Johnson, Smith, Levine, &

g,k i F-"
S\
4;\
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.i.\*;
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Haywood, 2010) o & ** AR g * N3 e S i H » Flpt - B 4F8 ¢ ¢ A 5 a0
(Johnson, Adams, & Cummins, 2012) - Itk » ,fﬁd AR Bjisihp &3 0 f
pARN fle g -
CERELE Y SRR T SRR R Er i RUE S RN U
w%aﬁmo*t AR A BB TEE RN AL EE G g ®iT g
Wit A geht > SRPEFHEED DD RRAFLOFTEY S s -
2. % fragt
21 B? FHHREZEFRE
LEFFT AR T PR KA S AR AR L o F s FR R A
R ORE MRS o FHEF Y (mobile learning):& * PDA~ & R 3% ~ £330 %~ T
TrRE A kersEY o f- B gY m&M’?%dﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁ
B 5 ¢ (Sad & Goktas, 2014) « if ¥ m;@’* FERY o B BAEF A B Y ST blde
Hwang ~ Tsai ~ Kinshuk 4= Chen (2012) 2.2 F crdf 3 B ¥ FH P H &F 4L B L ¥ 51§
- VR B d\&fﬂfpﬁh«fpﬁ &a;}t;,gﬁﬁﬁgf,p » T3 ,ﬁwﬁ,i 7B A gy g\)rpkaghﬁg
PR URFL SR AR B S L RS R R R T
R B8 iﬁ % ¥« (Student-centered learning)¥s & F -3 & % 4p % & (Chen, & Huang,
2012; Shaetal., 2012) - #2 @ » § & 4 BSt *ﬁmi%f‘é PEY CZEFHFORTEAY D
T MIEE A R EFEY ER o bl4e o Hsu ~ Hwang f= Chang (2013)% & - B =& 5 &'
S I3k E R ok onts 4 (reading material recommendation mechanism) s 12 31 %
EFL(English as Foreign Language) ¥ 4 chE Z R FE Y c Ly #m 8% [ 2R8 B A2
RS AR REY P R E Y St TR B e a2 3?;;3;14
R A o
Frord s FRPAERATFAE YRR ez B ard] Ra > 2 FYEREY D
ﬁlﬁﬁémﬁ’% HET o IR RAF AL DFY S
22. AR AKF + 2 3F
BHIBAR) G AQEEEFENFEHEniE nE AR - I G Pt fp B cnfic iz
Lo T AR L- B & B R(blAr 0 2 F B BY 85 & 3D B E) ek F R AR
o A E A4 E Y 2 osr(Ke & Hsu, 2015) - i%:i AR endi sy Wi S m e f 2 B o
B ZERY Fi LR P ;}ﬁgﬁj # o
ZEW AR S AR AL AR EFE > AR 2 Brbrl R YR T a2 ¢ o B
MHorizon Report K-12 ; ** 2010 # ¢ 2012 & 4F £ (Johnson, Adams, & Cummins, 2012;
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The Development and Implementation of the Intercultural Communication a
Case of — Inquiry-based Intercultural Curriculum about Global Environmental
Issues
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Abstract: Promoting intercultural education in primary and secondary schools has been one of the important
educational policies in many advanced countries. Now, in Taiwan, many schools still focus their intercultural activities
and curriculums on cultural sharing only instead of global issues. Therefore, this study aims to investigate the effect of
inquiry based intercultural learning on 5th grade students’ critical thinking, intercultural communicative competences
as they discuss global environmental issues with local students and international peers. The results from the study show
that inquiry based intercultural learning about global issues can have positive effect on primary students’ perceptions
of their critical thinking and intercultural communicative competences.

Keywords: international education, intercultural communication, inquiry-based learning, critic thinking,
communication
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An Instructional Design of Computational Thinking Integrating into Friction

Unit Learning Activity Based on Information Technology
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Abstract: Computational Thinking (CT) is a systematic thinking method and a core skill of handling complex problems.
Multiple digital devices are surrounded in daily life such as tablets, laptops, and Internet of Things; therefore, CT is an
essential ability which must be taught to every student. CT courses are launched in the elementary education in USA.
Nevertheless, little study pays attention to this direction in Taiwan. How to integrate CT with information technology
into teaching is required for elementary schools’ teachers. As a result, this study is to design a CT integrating into
teaching activity by ASSURE and 5 e learning cycle, and evaluate its suitability. We anticipate that this instructional
design case can be used for a reference of future teaching.

Keywords: Computational Thinking (CT), CT integrating into teaching, ASSURE Model, Information Technology, 5e
learning cycle
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From Scratch to Raspberry Pi: Course Planning for Primary and Secondary

Programming Education
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Abstract: This article describes how to plan programming courses and to select programming tools for elementary and
secondary school students. The author suggests teaching game programming with Scratch in elementary classrooms
and adopting project-based instruction. Instructors can embed programming concepts when designing projects to
prevent students from simply following recipe-style direction. Programming instruction at the junior-high school level
should become part of the STEM (Science, Technology, Engineering, and Math) education. It can be implemented by
letting students program robots with Scratch and Arduino, followed by text-based programming in Greenfoot. At the
high school level, students can learn Python programming using Raspberry Pi to further develop their text-based
programming skills as well as learn computer science concepts such as knowledge about operating systems and
computer networks.

Keywords: K-12 education, Programming Instruction, STEM, Scratch, Raspberry Pi
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PRPREFEEBRITR WEFER TG 1P TR FHRELS G
Reading for Tomorrow and Crazy Brush Applied to Reading and Writing

Course: An Example of Lower Grades of Chung Ping Elementary School

Hipie M g
Yo T Ra ) g
PO EY R
"b410892012@yahoo.com.tw

[HEI PP ETEd ¢ LA FppF Y PP TRARKERFER Sl s 5 A FS P g 7d TR
NP E-FREERG R P TR PR T A= TRTG Y S A kst e 5 A
hE REERR TR FMERDRER T oo AP ES FP RS P PR AFYE
P OAFE RS OT R R o R E A B R R A A TG T U2 Rk AR
CHE Mo Ml T S MEBF Y HEY EHI ST RER TR L ET L SEERY

f%\pgfgy-/}g_ﬁj;gﬁg\,,iﬁ,ggﬁmﬁgﬁv4z\ BAERY & 4 o
[Watz] Ppisk i mpRA: Ahd b FgB 1T THETA

Abstract: Planet for tomorrow was digital systems implemented by National Central University of Graduate Institute of
Network and Learning’s research teams lead by Professor Tak-Wai Chan. The digital systems were fully applied in
Chung Ping elementary school located in Taoyuan city Chung-Li area from lower grades to upper grades. Chung Ping
elementary school adopted one-on-one learning approach. The functional modules adopted in this study were my book
store and crazy brush which were included in the reading for tomorrow ,was included in the planet for tomorrow,
system. We applied the functional modules for lower gradess reading and writing course and collected the users’
experiences from teacher and students. We found the limitations of functional modules in teaching reading and writing
and generated the ideas to tackle the limitations we met. After that, we can lead the lower grade students fluently to
read, write, share and even oral presentation. The students’interests and abilities of reading and writing were nurtured

and cultivated in this study.

Keywords: planet for tomorrow, reading for tomorrow, my bookstore, crazy brush, tablet PC
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ARRE> T HRENK VAR FIFVY RN LBETY
A Case Study of Integrating Lego Robotics into a Computer Game Design

Course for Elementary Students

iU mm g’
TR 2 AR RAN ] F
PR SR B TAKT Y AT

“chiayen@estmue.tp.edu.tw

(8] 277 AL EF B TSR RFHAEE I PEUEL BARFPEE - FIHEIA) -~ El
R85 5230 8XNTRENR A AL BRE T (D)7 PIENE L AT RS EY Ax
ANFLR L2 AAMFEP R Mrﬁ#’*’ﬂ" B xR o 5 BT 4 ke (7 BHBE G AT N
KBVl e FETHFLR L2 0f T2 Q) A FMEuF4 AT NSRRI TLLLARE
BMEAR > L2 2R ARDEHS B GEF YT
MiEF] SEH T REHS 5 TR 3

|

Lt

FSRTS
e

Abstract: The purpose of this study was to investigate the influence of integrating Lego robotics into a computer game
design course on the programming performance, learning attitude and creation of elementary students engaged in
learning game design. This study recruited 42 students for the experimental activities. Our results reveal the following:
(1) the girls led to superior the theme clear, Lego to control the flow and sound complete on programming performance;
(2) The girls led to better learning attitude of cooperation; (3) The girls make greater in the creative imagination and
adventure.

Keywords: 5E inquiry model, computer game design course, Lego
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The Effect of Information Mapping Strategy on Physics Concept of Junior High

School Students
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Abstract: The main purpose of this research is to investigate the effect of information mapping as a learning strategy
on physics course in junior high school at new Taipei city. The experimental group accepted information mapping
strategy, while the control group was taught using traditional pedagogies. The whole curriculum lasted for 12 classes a
month. The data of learning achievement was then analyzed, summarized. The findings show that: (1) Using
information mapping as a learning strategy on mid achievement groups is better than high achievement groups and low
achievement groups. (2) The effect of using information mapping as a learning strategy on process concept is better
than that on matter concept. (3) Using information mapping as a learning strategy on series circuit and parallel circuit
is useful. (4) Using information mapping as a learning strategy could help students catch the point more quickly and

get more clear concepts in their minds.

Keywords: information mapping, physics concept, learning achievement
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Resonance structures are two or more equally plausible

Definition . . .
o Lewis structural formulas which can be written for a
= molecule or polyatomic ion
Resonance forms have exactly the same atomic
Description arrangement and total number of valence electrons but
o it differ only in the way the electrons are distributed among
the bonded atoms
Resonance structures are used when more than one
Use equivalent structural formula can be written for a
iz substance, which experimentally shows uniform bond
lengths and similar properties
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METFEYHES A2 3R HFLER
Multiple-intelligences School Development in the Digital Learning Environment:

A Case of Nangang Elementary School

BEE »HEH MmAM  MRAE > IPE - ERS
R =13 EN I

“chihhung.chen@livemail.tw

(&) d » T e Fafdampd 2B > fLE3 25 ¥ (technology-enhanced learning) sl vs &2 = 2 2 &g 2 p
FHE PR FIEMAGFE $W2RAEPA A FTRTAL TR c AP g ANEEEY R 5 2
R ER O T BRI R HERTRERI%E ca BRI TR TEYFE CTHa s TRE
2 T RE) e BBFREeR  7REPOFEPR AP HEH A B A2 PERT > 2 BER/] D
FauEROFEBEFTRZ R TYFUPHLE S ol S LR REARTE T ITEERFEZTR -
[MaEx] FafR EVYFE MaEn 4 NEEY D 24 /KA

Abstract: With the rapid development of technology, the models and theories of technology-enhanced learning have
been evolving. Meanwhile, the essential work skills also change to meet the future demand of global industries. This
study aims at investigating the effect of the digital learning environment on a school’s multiple intelligences
development. The multiple-intelligences school development of Nangang elementary school is following these four

FIEEY)

categories, namely “learning intelligences”,

FTRN3

core competencies”,” international partnership "and " friendly school” to
enhance students’ core competencies and to develop students’international viewpoints.
Keywords: Multiple-intelligences school, learning intelligences, core competencies, international partnership, friendly

school
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Do You Kahoot? — Engaging and Assessing Students through a Game-Based

Online Platform

Tk T
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emmawwyao@gmail.com

[# & ] s>t 4=/ 2 (Digital Natives)sh® 4 ki » 84 ¥ ESER G2 SRE Y > B 5L il
>:J] f.i‘?g Ya@pzrlbr @i gy s\fﬁ» o Bt o APARK I T Y AT g F 2 p o R F
A PR RE 2 5E 7 F 5 @+ Kahoot = (http:/kahoot.it)i& {7 2554 54 378 » kst g = T w4 > @

3 FA P L FHARSE  F RO N F R REFRT SRR B T L
FrFFNBE (D) AKERS  RLEY RIS c(QFAF ALY EEY B Q)R ?F'ritbé.% ;
mEEY r:\ih o (A)TRELETE 4 B Y Aok FEE YRR

[Magx] Fd 8 ;5 B8 5 wpFw &4 5 Kahoot T

Abstract: Today s students, digital natives, are dependent on visual and auditory stimulation in their learning. On top
of that, learners also look forward to getting interactive responses in order to meet their learning achievement
immediately. Hence, the present class was designed to apply a game-based online platform, Kahoot (http://kahoot.it),
to arouse students’ learning interest and cultivate pleasant learning atmosphere in class. Kahoot provides teachers an
opportunity to create quizzes that engage students in a competitive game. Quizzes are displayed on the board with
answer options that students can select from their mobile devices. From students’ feedback and review of the class, it

was found that a game-based assessment can create a fun and competitive environment that promotes learning.

Keywords: mobile device, game-based assessment, interactive response, Kahoot
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The Improvement and Design of the Differentiated APP Interactive Learning

Model
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Abstract: Build up digital learning material model is not only convenient for teachers to design teaching materials but
is also easy for students to do differentiated learning, and teachers can update and adjust teaching materials in
response to learners’ characteristics. Currently, there are still great limit in the App aided field trips, for example, 3G
or 4G network cost, high cost, not cost-effective, network congestion and network coverage is inadequate. Thus, the
main problem of this study is how to design and develop mobile learning App and to apply this App in mobile educating
curriculum and learning activities design. Our aim is to provide a reference for educators who want to involve
information into education. The results of this study is to develop a ios system using Beacon technology, namely
low-power Bluetooth technology (Bluetooth 4.0) differentiated learning App. Each execution point of program, in
addition to pictures, texts, voice instructions are also involved, and develop a App platform which can increase or
decrease the execution points of course and content. Results have suggested that in GPS positioning model, error is
within 20 meters; while using setup of iBeacon model, the induction is better within 0.5 to 5 meters. Apply in course
practically has get great learning feedback.

Keywords: mobile learning, differentiated instruction, App, digital content design, learning model
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Learning in the World-graph and Application of Function Courses
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Abstract: The course "graphic functions and applications", introduced into the APP: geogebra and web: www.
mesacc.edu combine teaching activities ipad, expect students to understand: "The basic concept of functions graphics,
translation ,expansion, and applications " We also try to apply the new wireless environment shaping 3A learning
situations: Anytime (at any time), Anywhere (anywhere), Any device (not limited to the vehicle). Hoping to attract
children's attention more, thus making them to set learning goals we have a more profound experience.  Furnished a
good learning environment, encourage children to express their views with each other to observe, discover, make
classroom teaching are creative, we integrate as many as six of group learning activities in the teaching process.
Children in the course of enthusiastic participation by the student feedback analysis indeed reflects the proportion of

students in the more willing to learn.

Keywords: function, graph, ipad, action vehicle
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Abstract: Due to rapid development of information technology, | have accomplished to connect the digital tools to the
course content intensively, such as using the combination of “Xmind" and "Evernote" to teach students how to make
digital notes, conducting the simulation of experiment with "Algodoo,” making chemical molecular models with "
ACD/ChemSketch," and explaining mathematical concepts using the software, "GeoGebra." Furthermore, using the
Internet resources like "PhET" and " Flash Animations For Physics" also allows students to experience the virtual
experiments. All of the above does not only make students start to observe actively from getting used to absorbing
passively but also increases the overall efficiency of the classes. Moreover, it can allow students to learn how to relate
their own experiences to other areas, not only the research capacity vertically but also a variety of ability horizontally
because of the thinking ability, which is being inspired by the courses, such as thinking and learning abilities, culture
literacy, interpretative ability, digital capability, and so on.

Keywords: constructivism theory, traditional teaching, e-learning, situated learning theory, cooperative learning
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Digital Game Flipping Courses for High Quality Education: Room Escape as an
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Abstract: “Room Escape” is currently a very popular game. Whether a traditional game in physical space or video
game, this game is fascinating and interesting. Integrating digital game into teaching can promote student’s motivation
and increase their entertaining. The main purpose of this paper is to depict the application of Room Escape game on
teaching in junior high school. The goal of Room Escape game is to ask the participants pass through single or several
scenarios. The Room Escape game requires one or more teachers to assist the game process, and students have to
answer puzzles, individually or cooperatively. Not only does applying Room Escape game in the classroom can
substantially increase students’ engagement and interest, but it also allows teachers to better control the teaching
procedures. Information Technology can also breakthrough the limit of the Room Escape game. With the support of
Information Technology, in outdoor game, students can also use multiple sensors in mobile or wearable devices such
as compass, map, gyroscope, sound and light perception, network search, photographic comparison and more. This is
an astonishing development direction of this game. In other word, incorporating digital game into the classroom can
flip education and enhance the quality of teaching.

Keywords: Information Technology integration, Room Escape, Digital Game-based learning
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Abstract: This study investigates the situations of participation groups in online professional and those of teachers
perceiving online social support in the case of special education (SpEd). A sample of 178 SpEd teachers participating
in the group is included in the survey. They complete a paper-pencil questionnaire or an online survey form which
asked about demographic information, use of online social networking services, and social support. Major findings are:
(1) Online social support perceived by SpEd teachers did not vary with demographic variable; (2) SpEd teachers’
online social support differed as a function of subcategory of special education, with itinerant teachers perceived
having received more support than homeroom teachers; (3) SpEd teachers reported on receiving more social support
from non-official online groups than online groups supported by governments; (4) The extent to which SpEd teachers
participating in online professional groups was found to correlate with perceived online social support. Based on these
findings, suggestions are proposed concerning the construction of SpEd online professional groups and the attitude of
SpEd teachers toward online professional groups as means of life-long learning and professional development.

Keywords: online professional group, social support, special education teachers
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Career Development Education Integrated into Junior High School Computer

Science Course — A Case Study of “Is My Future a Dream?” Lesson
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[Matx] 2 R%E KT <BE  SWOT & {74

Abstract: The purpose of this research was to investigate the implementation of career development education
integrated into junior high school computer science courses, by using mind mapping and SWOT analysis. We wanted to
help students analyze their personality traits and find the relevance of the job they look forward to. The participants
were two classes of seventh grade student in Taipei Municipal Dazhi High School, totally 59 people, and the
experiment time lasted two teaching periods, 100 minutes. The result displayed that most of students could handle the
tips to draw mind maps, and, on average, three responses were apposite to the four topics in SWOT analysis. As for
self-reflection, students could only do superficial self-reflection.

Keywords: career development education, mind mapping, SWOT analysis
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A Preliminary Study on the Efficiency of Competitive Digital Game Applied in

Senior High Chinese Course
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Abstract: This study attempts to explore the learning efficiency of Senior High Chinese course assisted with the
competitive digital game—Kahoot App. In-class observation, pre-test, post-test, and questionnaires are used to see
whether the competitive digital game is better than traditional paper test at raising students’ memory, comprehension,
and academic performances. The result shows the test scores of experimental group are slightly higher than those of
control group. Besides, the experimental group shows higher learning motivation and interest. After long-term research,
it is found that the competitive digital game can raise students’ academic performances and help students answer

memorial tests. This research can be a reference for future design of Chinese curriculum to help students’ learning.

Keywords: competitive digital game, action learning, senior high Chinese
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The Combination of Hyperactive Children Music Learning with Wearable

Devices and Analysis Interfaces
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Abstract: Due to the rapid progress in technology, electronics has become an essential role in our daily life. People
can record their own vital signs through mobile devices and wearables. By using your device, we can analyze and
convert signals into useful data, Assist learning and analysis, treatment. In this study, we expect that through the
aspects of music, it can help psychological patients with their therapy by bringing slight relief in their mental condition
and giving some shallow treatment. In recent years, with the growing popularity of wearable devices, the demand for
the combination of wearables and music education will create physical interactive scenarios. We use music as an
auxiliary in this new development of education, and our experimental subject is ADHD children. By this physical
interactive way to learn music, we seek to enhance the attention of ADHD children.

Keywords: wearable devices, music therapy, Attention Deficit Hyperactivity Disorder (ADHD)
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‘Care Hometown, Explore Neihu’ — the Sharing of the Effectiveness of

Community Awareness via Mobile Learning

o
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huasuei@Issh.tp.edu.tw
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Abstract: ‘Care hometown, Explore Neihu’is the main theme of the mobile [earning for the Chinese course offered in
the second year of Lishan High school. With the application of information technology (such as mobile carrier, digital
collection, etc), students who go through lectures and field trips, writing poetry, interviews, multimedia, and group
discussion are able to get familiar with Neihu and also gradually form humanities and domestic perspective belonged
to Lishan High School. Through the tour guide of landscape given to the students in Neihu Elementary School, students
in the course are able to transform themselves from a learner to a facilitator. Moreover, students are also able to
incorporate ‘domestic issues’ and ‘IT skills’ learned from the course in activities, and this application results in the
tremendous response from students and parents in Neihu Elementary School. In the end of this activity, 5 ebooks with
different themes were produced by students. These ebooks become the digital collection and are also allowed to share
the beauty of Neihu with others.

Keywords: ebook, Guide, domestic perspective, PBL, civic consciousness
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Abstract: Seamless learning enabled by mobile computing devices is emerging as an approach to promote ubiquitous
authentic learning in science. This study surveys Singapore Primary three students from six schools who have adopted
seamless learning for science for a school year. A 10 factors instrument based on the different facets of seamless learning
was created. Exploratory factor analysis however generated only six factors. The first four factors pertaining to their
seamless learning practices are self-directed and collaborative learning with mobile computing devices, constructive
learning, ubiquitous learning, and higher order epistemic work. In addition, the other two motivational related factors
include intrinsic motivation and mobile-based learning self-efficacy. Relationships among these factors are investigated
through correlation and regression analyses. All factors are significantly correlated. The regressions indicates that while
the students were intrinsically motivated to learn science, only learning practices that engage students in ubiquitous
learning and higher order epistemic work predict their intrinsic motivation. However, all four seamless learning practice
factors are significant predictors of the students’ self-efficacy in mobile-based learning.

Keywords: seamless learning, science, motivation, learning practices

1. Introduction

Mobile computing devices are becoming more compact, affordable with substantial information processing and
communicating power. This has given rise to several forms of learning that are closely related to each other including
mobile learning, ubiquitous learning and seamless learning (Park, 2011; Wong, 2015). This study surveys dimensions of
learning practices and the students’ motivation to learn science in the context of engaging primary three students in
seamless learning. The main purpose of the study is to validate an instrument that can serve as means to understand
students’ perception of engaging in seamless science learning practices and how these practices are related to their
motivation to learn science. While there are emerging interests in engaging students in seamless learning for different
subject matter, psychometrically validated instrument is lacking (Chai, Wong & King, in press), especially when we
consider mobile-enabled learning in conjunction with 21% century learning (Beetam & Sharples, 2013).

2. Brief Literature Review

While the emphasis of mobile learning, seamless learning and ubiquitous learning may differ slightly, these broad
forms of learning leverage upon similar affordances that are provided by mobile computing devices (MCD) such as smart
phones and tablet computers. First, mobile computing devices afford learning anytime, anywhere. Equipped with an
MCD, learners can be in a location where the scientific phenomenon is played out in a real world setting while supported
by information from the digital world (Chu, Hwang, Tsai & Tseng, 2010). Learning as such is empowered to move
beyond the confines of classroom to allow learners to learn wherever and whenever opportunities and intentions arise.

Pervasive learning is thus afforded (Scardamalia, 2002). In addition, the connectivity afforded by the MCD encourages
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students to search for additional information that they need online, and also to post their findings for sharing and deeper
discussion with peers. In other words, MCD is well suited to promote self-directed learning and collaborative learning
among learners if the inherent affordances can be harnessed efficaciously (see Hung et al., 2014; Park, 2011; Wong, Chai,
Aw, & King, 2015). Furthermore, MCDs are also equipped with data collection features such as sound, image and video
recording where students can record real life happening in the field, thereby engaging in authentic learning (for example,
see Hwang, Lin, Ochirbat, Shih, & Kumara, 2015). The data collected can potentially constitute digital resources that lead
students to construct explanations and stimulate questions, usually in the form of multimedia online posts. Such practices
encourage constructive learning as postulated by Howland, Jonassen and Marra (2013). These dimensions of learning
(Pervasive Learning, Self-directed learning, Collaborative Learning, Authentic learning and Constructive Learning) have
been commonly identified by the above literature as desirable learning practices when educators engage students in
learning with MCD.

The learning practices advocated above however, are means to an ends. Learning with MCD should be driven
towards higher order epistemic work that involves critical and creative thinking as well as real world problem solving
(Beetam & Sharples, 2013), which can be viewed as a deeper forms of learning practices. Critical thinking is essential in
examining claims, consolidating evidences and refuting misinformation. Learning situated in real life setting brings the
learners to encounter authentic problems that call for problem solving thinking. Creative thinking, on the other hand, is
required for the design of solutions and also construction of theories to account for real life phenomenon. These
dimensions of higher order epistemic work have been identified as key capacities that learners need in the 21% century
(Beetam & Sharples, 2013; Chai, Deng, Tsai, Koh & Tsai, 2015).

Lastly, the role of motivation in learning, especially in terms of intrinsic motivation and students’ self-efficacy has
long been recognized by education researchers (Duncan & McKeachie, 2005). It has also been measured in the context of
learning with MCD as dependent variable (Schwabe & Gdth, 2005). However, more research is needed in terms of
surveying the learning strategies in association with motivational factors, more research is needed (Choy, Deng, Chai,
Koh & Tsai, in press).

3. Method

The research aims to investigate the validity and reliability of the 10 factors survey, and the relationships among the
factors. Based on the validated survey, the researcher and teachers aim to understand the students’ perception of their
learning experiences with MCD.

The participants of this research were 319 primary three students from six Singapore primary schools. Each student
was provided with a tablet and they participated in a series of planned science lessons across the school year (see for
example, Looi et al., 2016) that involves the different dimensions of learning with MCD reviewed above. They were
invited by their teachers to participate in a voluntary online survey.

The survey was adapted from Chai et al. (in press) and Chai et al.’s (2015) study. Chai et al. (in press) surveyed
students’ learning practices and motivation for Chinese language supported by a specific platform. This survey adapted
the items to suit the context of students’ learning of science with MCD. In addition, items from Chai et al.’s (2015) study
on higher order thinking for 21% century learning, namely critical thinking, creative thinking and authentic problem
solving were adapted for this study. Three researchers with PhD in education technology reviewed the items for face
validity. The teachers were consulted for the phrasing of the items before the survey was implemented.

The data was subjected to exploratory factor analysis (EFA) with principal component analysis employing the Varimax
rotation. Factors with Eigen value greater than one were retained. Items factor loading was set at greater than 0.5 and
cross loaded items were removed. After identifying the factors, Alpha reliabilities were computed. This was followed by

computation of correlation and step wise regression to explore the relationships among the factors.
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4. Findings

The EFA identified six factors instead of 10 factors as we hypothesized. Thus, the factors were relabeled according to

how the participants perceive them. The first factor is labelled as self-directed and collaborative learning with MCD. The

second factor is contributed by the three factors pertaining to higher order thinking (i.e. critical thinking, creative thinking,

and problem solving) and it is labelled as higher order epistemic work. The third factor is relabeled as real life

constructive learning which is a combined factor of authentic and constructive learning. The pervasive learning factor is

retained together with the two motivational factors (i.e. intrinsic motivation and self-efficacy with MCD). The six factors

accounts for 64.7% of the variances. Table 1 below reports the details of the EFA and the alpha reliabilities of the factors.

The mean and standard deviations are also provided. The overall alpha reliabilities is 0.88

Table 1. Items, factor loadings and alpha reliabilities.

Self-directed and Collaborative Learning with MCD (SDCL) (M= 3.27, SD=1.03, 06=0.92)

My classmates and | share ideas about science through the mobile devices. 171
My classmates and | communicate through the mobile devices to learn new scientific 760
knowledge together.

My classmates and I contribute ideas to each other’s work about science posted online 736
through the mobile devices.

My classmates and | discuss our ideas about science online with the help of our mobile 688
devices.

My classmates and | help each other to improve our ideas about science by posting useful 631
online comments.

In this class, | find out more information through my mobile computing devices to help me 579
understand my science lessons better.

I use different apps on the mobile devices to work on the ideas that | have learned about 554
science.

I use the mobile devices to keep record of my learning progress for science. 546
In this class, | use the mobile computing devices to organise and save the information to 535
learn science.

Higher Order Epistemic Work (HOEW) (M=3.58 , SD=0.95, 0=0.92)
I can judge the truthfulness of others’ opinions about science. 749
I am able to tell how true certain information about science is. 733
I am able to produce useful ideas for science problems. 730
I can learn how to solve real-life science problems. 671
I can apply the knowledge I have to solve real-life science problems. 661
I can suggest new ways of doing science. .632
Real Life Constructive Learning (RLCL) (M=3.25, SD=1.05, a=0.92)
We gather scientific information from daily life using our mobile devices (e.g. take photos or 663
videos of condensation etc.).
We learn things about science discovered in a real life setting using our mobile devices. .634
| take photos and videos about science with the mobile devices to help me learn better. 625
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We build better understanding about the real world problems related to science using our

mobile devices. 296
We try to solve problems related to daily life using the science knowledge we learned with 504
the help of our mobile devices. '

In learning science, | create different types of digital files (eg. Text, pictures, videos) using 573

my mobile devices to enhance my understanding.

I write online posts about my ideas for science with the mobile devices. 570
I construct multimedia objects to represent my understanding about science (e.g. make a
sketch).

Pervasive Learning (PL) (M=3.23 , SD=1.07, a=0.92)

I use mobile devices to learn about science learning both inside and outside the classrooms.  .715

520

I use mobile devices to learn about science everywhere | go. .665
I use mobile devices to learn about science whenever opportunities arise. .642
I use mobile devices at home to support the learning of science. 613
I use mobile devices to gather scientific information outside the class. 573
Self-efficacy with MCD (SEF) (M=3.55, SD=1.01, 0=0.92)

I am able to master science content knowledge with the help of mobile devices. .664
I expect to do well in my science with the help of mobile devices. .662

I am confident | can understand the most difficult science knowledge with the help of mobile
devices.

I am able to achieve good grades in science with the help of my mobile devices. 599
I am able to do a good job in completing science assignments with the help of my mobile

.610

_ 528
devices.

Intrinsic Motivation (IM) (M=4.18, SD=0.83 0=0.92)

I think science knowledge is valuable for me to learn. .846
It is important for me to learn science. .829
In learning science, | prefer the knowledge that really challenges me, so I can learn new 793
things.

In learning science, | prefer to learn the knowledge that | am curious about even if it is 710

difficult to learn.

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. a. Rotation
converged in 8 iterations.
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Table 2 below provides the correlations among the six identified factors. As shown in the table, all factors are significantly correlated indicating that these factors exert mutual

influences.
Table 2. Pearson Correlations among the factors.

1 2 3 4 5 6
1. SDCL 1
2. HOEW 597" 1
3.RLCL 776" 666" 1
4.PL 706" 5917 789" 1
5. SEF 696" 6937 705" 658" 1
6. IM 409 554" 4417 4117 561" 1

**_Correlation is significant at the 0.01 level (2-tailed).
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To determine the significant learning practices that predict the students’ self-efficacy and intrinsic motivation, separate regressions employing stepwise method was conducted. As
shown in Table 3, only HOEW and PL predict students’ intrinsic motivation; whereas for students’ learning self-efficacy supported by MCD, all factors of learning practices with MCD
are significant predictors.

Table 3. Stepwise Regression Results for IM and SEF.

Regression Model R? change F change B SE B Pearson r
IM

Constant 2.36 .16

HOEW 31 140.49*** 42 .05 48 .60
PL .08 73.73*** 10 .05 13 49
SEF

Constant 44 14

RLCL 50 313.67* .07 15 40 72
HOEW .09 224.93*** .05 .35 .20 .60
SDCL .03 173.10%** .06 27 .16 52
PL .01 133.31* .05 14 14 .58

% ) < 001, ** p < .01, *p<.05
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5. Discussion and Conclusion

This study provides partial validation of the survey we have created. Theoretically, the factors we proposed should be
sufficiently distinctive as they have been validated in previous studies (Chai et al., 2015; Chai et al., in press). However,
the earlier studies were conducted among students from higher grade levels, mainly primary four to primary six students
aged 10 to 12 years old. The findings show the importance to repeat the validation processes within different age groups
and subject matters to ensure valid interpretation of the survey results. Several possible reasons could be provided for the
merging of factors. First, the teachers implemented lesson activities representing the different dimensions of seamless
learning without explaining the rationale to the students. For example, students’ self-directed search for information
usually happened when they were discussing about some issues or difficulties they faced. Thus, they could not
differentiate the factors pertaining to self-directed learning and collaborative learning. In class, these dimensions of
learning happened concurrently and without compartmentalizing the reflection on these dimensions of learning. They
were treated as the same construct by the students. Second, the students were only beginning to learn science and the use
of MCD in primary three. They may need more time to be familiar with the learning practices and to develop distinctive
understanding of the different learning practices. Third, technical problems in implementing the approach arose when the
various applications were transferred to web-based environment. The technical issues took around four months to be
resolved, causing a substantial loss of curriculum time. This contextual factor did not help students and teachers to foster
the different aspect of learning practices as planned. This is also reflected in the mean scores of the factors, with factors
associated with the learning practices averaging around 3.2.

The relationships among the factors were found to be significant, which echo the theoretical framework of
meaningful learning (Howland et al., 2013). Learning with MCD is multifaceted and the facets are linked together. Ideally,
students’ learning with MCD should collect authentic data and gather information, post them in community space and
engage in different forms of thinking to construct understanding and derive innovative solution (Beetam & Sharples,
2013). The correlations attest to the interconnectedness of these dimensions of learning. The regressions shows that
Pervasive Learning (PL) and Higher Order Epistemic Work (HOEW) predict students’ intrinsic motivation to learn
science while all factors of learning practices contribute to their self-efficacy of learning science with MCD. These results
are encouraging as they suggest that promoting the motivational facets of learning is likely to raise students’ learning
outcome (Duncan & McKeachie, 2005). Nonetheless, this study indicates that it may be important to implement science
lessons that promote higher order thinking skills with MCD more frequently and to design activities that raise students’
meta-awareness about how they are learning across different learning contexts. It is also important to help students to
reflect on their learning experiences by highlighting the rationale of the design activities so that they could incorporate the

different learning strategies to be part of their life-long learning repertoire.
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Abstract: The issue of teacher capacity building is perhaps one of the primary challenges educators are facing today. To
date, most research reported that professional learning communities (PLCs) are effective in changing teaching culture
and teachers’ perception, but the role PLCs play in enhancing teachers’ professional capacities to transform classroom
practices is scarcely explored. To address this gap, we used the qualitative case study method to investigate how
technology-mediated curriculum innovation, which is brought forth via the mechanism of inter-school PLC, can promote
teachers’ lesson design capacity and classroom teaching skills. Drawing mainly on observations and teacher interviews,
we depict a primary school science teacher’s learning trajectory as he participated in collaborative lesson designs,
classroom enactments and post-lesson reflections. Influences that mediate the interplay between fidelity of planned
lessons and classroom adaptation are examined. Our findings suggest that structural impediments (time and technical
constraints) and pedagogical dissonance (between experimental teacher and instructional leaders; between subject
content and learning process) are two main reasons that contributed to divergences in planned and enacted lessons. We
proposed a refined theoretical framework to include ‘community’ (participating actors within and beyond the school) as
an important component in situating teacher — curriculum relationship within a cross-school PLC context.

Keywords: professional learning community, science, lesson design, classroom enactment

1. Introduction

In response to the fourth ICT Masterplan (Ministry of Education, Singapore, 2015) as well as the global movement to
imbue students with 21 century learning skills, there has been a shift in learning paradigm from viewing students as
passive learners to active participants who are iteratively co-constructing knowledge in the classrooms. This requires
teachers to equip themselves with technological-pedagogical-content knowledge (TPACK) in creating continuity in
students’ learning moments, both in and out of the classroom. Tsai and Chai (2012) argued that, even if a teacher has
successfully transcended the first- and second-order barriers of technology integration (Ertmer, 1999) by having the
support of external resources and strong beliefs or positive attitudes towards technology integration, the lack of design
thinking by teachers may be the third-order barrier for ICT enactment in a dynamic classroom.

To learn in a changing and increasingly complex world, educational professionals need to work together for
sustainable improvement, as well as to gradually overcome the “three ICT barriers” aforementioned. Thus, the model of
professional learning communities (PLCs) has evolved to support this fundamental change in the instructional structure of
professional development (Vescio et al., 2008). To sum up, most researchers reported on how teachers’ practices and
students’ learning have generally changed as a result of effective PLCs; yet the understanding of discrepancy between
pedagogical design and implementation which might afford or constrain teacher’s classroom enactment is scare.

With this as background, our study aims to explore the collaborative efforts of a group of Singapore primary school

teachers in designing inquiry-based science lessons to improve teaching practices. We argue that the
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alignment/misalignment between collaboratively-planned and individually-enacted lessons will allow us to understand
the influences that foster/hinder the implementation of curriculum innovations. The research question that guides our
study is:

1) How does a primary school science teacher’s participation in inter-school PLC influence the actual enactment of

inquiry-based Science curriculum innovation?

2. Theoretical Framework

Rather than complying to the conventional view of teacher education which portrays teacher as a passive learner who
responds towards the presentation of primarily propositional knowledge (Lampert, Heaton & Ball, 1994), active
engagement in collaboration, enactment and reflection are found to be more effective for teachers’ learning (Krajcik et al.,
1994). Our assertion is congruence with Arias and colleagues’ (2015) second and third perspectives on the role of
teachers’ use of curriculum materials. The researchers suggested that teachers will (and should) involve themselves in
designing and contextualizing curriculum materials to suit their students’ profile and learning environment.

Based on Remillard’s (2005) framework of teacher — curriculum relationship, the planned curriculum evolves as a
result of the participatory interaction between the teacher and the curriculum. It in turn impacts on the participatory
relationship to reshape teacher’s understanding on the curricular resource. The enacted curriculum refers to the adapted
practice due to context-specific demands. As Shulman (1986) quoted, teacher education is more powerful when involving
“a dialectic of the general with the particular” (p.13). This suggests that cycles of lesson planning, discussing, analyzing,
enacting and evaluating within self and among others enables teachers to take responsibility for further modification or
enhancement of their own practices. As such, we proposed that teacher’s learning and change occur in recursive cycles of
collaboration, enactment and reflection when his/her participatory efforts interact with the curriculum. The synthesized
framework of our study is represented in Fig. 1.

Reflection o Collaboration
Subjective

Teacher Context Curriculum

! -
Participatory
Relationship

Schemes
Planned

Curriculum

Enacted
Students Curriculum Context

Enactment

Figure 1. Integration of Shulman’s (1986) recursive cycles of teacher learning and change into Remillard” (2005)

framework of teacher — curriculum relationship. Sources: Shulman, 1986, p.13 & Remillard, 2005, p.235.
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3. Context

3.1. Background of Curricular Innovation

Tao Yuan Primary School (TYPS) is a neighborhood school in Singapore which does not have a strong background
in harnessing technology for pedagogical reform. Its student profile is heterogeneous with 20% of student population on
Financial Assistance Scheme. In order to better prepare these students for the future, the current principal of TYPS (whom
is also the ex-vice principal of the lead school driving the inter-school Science inquiry-based curriculum reform) has
engendered efforts to re-contextualize an exogenous learning innovation from her previous school known as “Seamless
Learning” to be integrated with TYPS’ science department-wide approach of “Making Thinking Visible” (MTV).

Conceptually, seamless learning (SL) is defined as the synergistic and continuous learning experience across coeval
multiple spaces, contexts, processes and time scales (Toh et al., 2013). SL advocates that learning is interweaved with
students’ everyday life activities and these activities can be resources and contexts for learning (Sharples, Taylor, &
Vavoula, 2007). The SL concept is coupled with the 5E instructional model which encompasses the process of:
engagement, exploration, explanation, elaboration and evaluation for the learning of science. In addition, the MTV
approach adopted from Project Zero (2015), leverages on routine frames to provide structured scaffolding to enhance
students’ cognitive thinking process.

SL was first incorporated into TYPS in 2015. Nascent efforts of implementation include the conduct of a pilot study
with a middle ability class which consists of 32 primary three students. The experimental teacher, Mr. F has nearly three
years of science teaching experience in TYPS. As a beginning teacher, he is enthusiastic and keen on trying out new
innovation to make science learning better. According to the principal, Mr. F was selected because of his dedication and
commitment. After the IT infrastructure has been set up and students provided with a tablet each, he started to incorporate
SL elements in the experimental class since the second semester of 2015. In preparation for the conduct of SL lesson, Mr.
F participated in the inter-school PLC to design lesson plans in collaboration with teachers from different schools. His
work is currently underway to contextualize the co-designed seamless science learning lesson plans to his school context
by integrating them with the department-wide pedagogical approach of MTV.

3.2. The Seamless Learning PLC

According to Stoll et al. (2006), the concept of PLC is based on the premise that a group of people will come together
to share and critically interrogate their practice in an ongoing, reflective, collaborative, inclusive, learning-oriented and
growth-promoting way. Sharing similar objectives in understanding and developing seamless science learning classroom
practices, an interschool PLC has been established since 2013. The professional development (PD) sessions has been
carried out on a fortnightly basis, and is co-conducted by a researcher (co-Pl of our project) and a champion teacher of the
lead school. Participating schools include the four affiliated schools of a Chinese Clan Association and another five
primary schools in the North Zone. In 2014, TYPS came on board to attend the PD sessions.

The content of PD sessions ranges from unpacking the conceptual framework of SL and TPACK, pedagogical
strategies, exploration of mobile learning applications and platforms, as well as lesson design. Specifically, for lesson
design theme, each school is assigned a topic to prepare beforehand. During the PD sessions, the first version of lesson
plan is presented to elicit further feedback and inputs from the other teachers. The researcher acts as a consultant to
support teachers’ pedagogical and technological aspects of SL, while teachers (especially the champion teacher from lead

school) share their teaching affordances and practical consideration for classroom enactment.
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4. Method

To explore how PLC can assist teacher to infuse seamless science learning, in particular within the classroom context,
an in-depth qualitative case study approach was adopted. Two lessons under “life cycle” topic were selected because the
experimental teacher was involved in all segments of lesson design and enactment: conceptualization, reification,
refinement, enactment and reflection. As teacher learning is an interactive, cyclical and emergent processes comprising
complex events in an ill-structured manner, we used different data sources for data triangulation. Expert review method
was adopted to compare the divergence between original (individual first version) and reified (PLC collaboration) lesson
plans. Data from PLC observation were further employed to complement the details on how lesson plans have been reified
collectively; while the fieldnotes from lesson observations aim to unpack how the lessons unfold in practice. The data
sources were synthesized to distill the occurrences of divergences between reified lesson plans and actual lesson
enactment. Meanwhile, post lesson reflections and interviews with the experimental teacher serve to crystalize his
underpinning reasons for the emergent changes made during classroom enactment as well as personal beliefs and
pragmatic considerations for science learning, perceived value of PLC, and rationale to refine lesson plans for next year.
During our data analysis, initial coding categories were developed according to our proposed theoretical framework
before proceeding to identifying and reviewing themes.

5. Findings

In this section, we first describe the PD session and compare between the original and reified curriculum to see how
PLC has added value into the teacher’s initial cognitive frames of references. Next, we turn to capture the salient features
of Mr. F’s classroom enactment and distill possible causes for the modification made. Finally, Mr. F’s reflection was

included to provide a more comprehensive understanding regarding his experience in lesson design and enactment.
5.1. Comparison between Original and Reified Curriculum

Evidenced from his original lesson plan and PLC observation, Mr. F adopted the conformation inquiry method
(Banchi & Bell, 2008) where basic concepts and examples of “life cycle” were taught before students were guided to
perform research work and the life cycle investigation activity. SL component was incorporated into science inquiry
activities by providing opportunity for students to extend their learning beyond classroom (e.g., growing mealworm and
plant at home for a certain period) and bringing back their observations for classroom discussion. Besides physical spaces,
Mr. F also intended to make use of the virtual world (ICT platforms and applications) for students to record their
observations and construct learning feedbacks.

During the PLC discussion, there seemed an inclination that the researcher was keen on revealing and reconciling
conceptual and pedagogical aspects of seamless/inquiry science learning; while teachers were more focused on subject
content matter (e.g.: clarifying difference between “cycle” and “life cycle”) and pragmatic considerations (e.g., to
overcome time and technical problems). As observed, the discussion amongst teachers was buoyant. There was some
power distance between the researcher and teachers, but this distance was bridged by the researcher’s facilitative skills to
ensure productive and on-task discussion that augmented the quality of lesson plans. Besides, the researcher also
introduced more clarity in defining lesson objectives and instruction (e.g., “show your understanding of life cycle” can be
improved as “draw, label and describe a life cycle”). Voicing and negotiating for both parties’ needs and concerns had

narrowed the divide between the researcher — practitioner lens in constructing the lesson.
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Another positive aspect of teachers’ collaboration is that they were encouraged and supported to take risk to try out
something new for students’ learning, rather than conforming to the textbook’s instruction. For example, Mr. F presented
his idea of getting the students to reflect at the end of lesson rather than teacher summarizing their learning points as a
whole. The idea was accepted and refined by providing more cognitive prompts (such as asking students to give three
reasons why they succeeded in animal/plant growth experiment).

Although the MTV approach is specifically adopted by Mr. F’s school, the thinking routines introduced did play a
role in creating greater alignment between instructional activities and inquiry-based learning objectives. The questioning
prompts were useful in scaffolding and levelling up students’ thinking process by encouraging them to make careful
observations and thoughtful interpretations, as well as set the stage for inquiry.

5.2. Classroom Enactment

Notwithstanding the fact that Mr. F had incorporated suggestions of the researcher and other participating teachers
into his reified lesson plans, there were further divergences in his enacted lessons. Reasons for such divergences include:
5.2.1. Structural impediments

The original and reified lesson was planned for six periods (30 minutes each) to scope on defining main concepts of
life cycle, introducing stages of animal and plant life cycle, students’ research work (discussion and presentation on
different animal life cycles), as well as a hands-on investigation activity. However, during the actual enactment, it was
being trimmed to three periods due to insufficient instructional time as a result of unexpected time consumed in carrying
out SL activities for the previous topic. According to Mr. F’s explanation in the interview, the segment on life cycle of
animals and the research work will be shifted to next year curriculum. This arrangement was aligned across primary three
level. Understanding that time is a prerequisite in conducting student-centered activities, he needed to plan carefully and
to free up “white space”; at the same time, ensure the pace of lessons will be compatible with other non-experimental
classes. Alternatively, he also arranged students to complete their worksheets and revision exercise at home which other
classes did during science periods.

The ICT component, which was supposed to enhance students learning, turned out to be an undesirable constraint
hampering the pace of the enacted lessons. Technical hiccups took up 1/3 of lesson time. During the pre-lesson activity,
Mr. F invited verbal discussion instead of orchestrating students’ sharing of digital notes on thought of video snippet since
a number of students faced difficulties in submitting their work on the ICT platform. The instability of the ICT platform
also prevented the students from recording their plant growth to be shared during closure discussion. Again, lesson
improvisation for social inclusion was held for students’ discussion and teacher’s consolidation. These emergent
constraints were foreseen but Mr. F seemed to be relatively powerless for such technical tensions. As such, improvisation
of activities had been made by eliminating ICT tools in order to accomplish lesson objectives within class hours.

Due to the issue of inter-operationality, technical platforms were used mainly for students to write their inputs. The
use of technology for online interaction and data collection were not evident at this point due to technological constraints.
As such, it can be concluded that currently, it is pre-mature to evaluate the use of technology in supporting MTV
pedagogical approach.

5.2.2. Pedagogical dissonance

One of the pedagogical challenges that Mr. F experienced was how to make students’ thinking more visible and what
exactly to make visible. To lend support to young teachers such as Mr. F who are embarking on a complex curricular
innovation, the science HOD (head of department) sat in to observe his class and step in to facilitate when there are
serendipitous learning moments. She modeled an array of good open-ended questioning techniques which was

contextualized and process oriented. For example, instead of getting students to follow the instruction, she was more
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predisposed to ask students thought-provoking questions related to the steps of growing a seedling. Thus, we suggested
that levering on “borrowed expertise” from instructional leaders is important in demonstrating the exemplary facilitation
skills to support beginning teacher’s transition to student-centered facilitation.

Another pedagogical dissonance experienced by the teacher stemmed from his insecurity of reconciling the
discordant needs between completing syllabus and promoting students’ thinking process. Mr. F faced dilemma on
whether he should continue to pursue emergent topics (which was not directly related to syllabus) brought up by the
students. For the open-ended MTV questioning techniques applied, Mr. F was wary about the pitfalls of being too
divergent. In order to refocus students’ attention on the topic, he had to recalibrate the boundary of the scope at times, thus

curtailing emergent conversations.
5.3. Reflection and Post-lesson Feedback

Mr. F said that this is his first time teaching the “life cycle” topic. The challenging issues include the need to align his
lessons with the curricular innovation premises of both SL and MTV. Yet, the lesson planning session in PLC has served
as a resource for him to borrow expertise from the consortium schools to construct his original lesson plan. He valued the
collaborative support from researcher and participating teachers to seed ideas and to provide constructive feedbacks. In
the post-lesson feedback, teachers who observed his lesson suggested that he could provide further scaffolding, especially
when students are in their initial stage of acclimatization to mobile-assisted science learning.

Various external circumstances and restrictions prompted him to further enhance his teaching strategies and look for
feasible ICT platforms to modify the life cycle topic for the next batch of primary three experimental classes. In pursuit of
his belief that the ‘essence’ of life cycle topic is to get students to be involved in the hands-on and observational activities,
he did appreciate the role of technology in data collection, especially in capturing and recording the plant growth and
facilitating cross-comparisons amongst classmates. Yet, since school policy does not allow students to bring tablets home,
he is considering to replace it with alternative technologies, such as camera or camera function of parents’ mobile phones

for the aforementioned data collection purpose.

6. Discussion and Conclusion

By exploring the multiple facets of Mr. F’s learning trajectory, we managed to distill how contextual influences
mediate the interplay between fidelity of planned lessons and classroom adaptation. As proposed by our theoretical
framework, the teacher — curriculum interaction does not occur in a closed system. Particularly in this study, we are
situating teacher’s learning trajectory within a school context and across-school PLC than only focusing on individual
teacher itself. As such, we propose that the “community” component is essential in delineating teacher — curriculum
relationship (Figure 2). Establishing communities within and beyond the school with a shared investment to co-design
lessons, promoting culture of observing lesson and reflecting constructively, as well as gaining leadership support in
terms of resources and capacity building are important to overcome individual helplessness when encountering structural

impediments or pedagogical dissonance.
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Figure 2. Refined framework: Teacher — curriculum — community relationship.

In conclusion, PLC has played its significant role in developing teachers’ cognitive domain to design viable lesson
plans to achieve inquiry-based science objectives. In addition, teacher’s personal beliefs and his/her own professional
capabilities in integrating different pedagogies (SL and MTV approach) under complex contextual interferences (e.g.:
insufficient time, students’ readiness and technical hiccups) would probably cause the enactment to be diverged from the
planned curriculum.

Hence, we proposed that the existing PLC model can be extended to build on teacher’s (especially beginning
teacher’s) classroom facilitation skills by providing an explicit plan of contextualized questions. Misalignment of syllabus,
pedagogies as well as the instructional activities in class can be further minimized by introducing the co-teaching model
(pairing with subject mentors) as explained in section 5.2, to handhold experimental teachers whom are newly involved in

the curriculum innovation. Ultimately, we concur with the previous research (So & Kim, 2006; Yang & Huang, 2008) that
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strong IT support in preventing and trouble-shooting technical problems, which the literature referred to as first-order
barrier, is a fundamental prerequisite to facilitate good teaching in any technology-mediated pedagogical innovation.
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Abstract: There has been a growing interest in the area of flipped classroom or flipped learning in recent years by
educators. Many research studies were conducted with high school and university students to find out more about this
learning strategy and how it could enable learners and educators in the teaching and learning process. The purpose of
this study was to investigate the students’ achievements with the use of flipped classroom approach and/or one-t0-one
computing to facilitate their learning of Fractions in Primary Three Mathematics classrooms in Singapore. A total of 78
Primary Three students voluntarily participated in this study. The preliminary data analysis showed that the means of
the students’ performance increased significantly from pre-test to post-test and retention test in all three groups.

Keywords: one-to-one computing, flipped learning, flipped classroom, mathematics, primary school

1. Introduction

In recent years, the term “Flipped Classroom” or “Flipped Learning” has been discussed by many educators and
researchers around the world. Many research studies highlighted the flipped classroom strategies as a new teaching
model in the recent years in high schools and at the university level (Cummins-Sebree & White, 2014; Zheng, Becker &
Ding, 2014; Liu, Zhang & Fan, 2013; Wang, 2014). A quick look at the literature suggested that limited number of
flipped classroom related research study investigates the use of flipped classroom approach for students at the primary
level (from Primary One to Six). Furthermore, there is limited research study examined both the implementation of
one-to-one computing and flipped classroom approaches. Therefore, this research hopes to contribute to the gap in the
field of education in terms of research that investigate flipped classroom and one-to-one computing approaches in

Singapore Primary schools.

2. Literature Review

2.1. Flipped classroom approach

The flipped classroom approach has been research in-depth by various educators and was backed by sound research.
Flipped classroom is a pedagogical approach in which direct instruction moves from the group learning space to
individual learning space. As a result, the group learning space is transformed into a dynamic, interactive learning
environment where the students gained the knowledge and basic concepts prior to the lesson. During the face-to-face
session in class, the teacher/educator guides the students to in-depth knowledge through applying the concepts they

learned prior to the lesson and engage the students creatively in the subject matter according to their specific learning
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needs (FLN, 2014). Students are actively interacting with the teacher/educator to seek clarifications and try to make
sense of what they have learned prior to the lesson.

The “flipped classroom” concept was started by two Chemistry teachers in the United States; they started to
video-record their lectures for students who missed their classes. As they continued to make the videos available, they
realised that students from other classes and other states were also watching their videos (Bergmann & Sams, 2014).
The concept of “flipped classroom” was developed in 2007, where these two teachers observed that rather than teaching
or delivering subject content in class. According to Bergmann & Sams (2014), a “flipped classroom” is having the
students to watch videos of recorded lectures as “homework™ prior to the class and lesson time was used to clarify
misconceptions and questions that they encountered during the learning process. Hence, students came to the
classrooms well-prepared and have learned the basic knowledge of the subject. The lesson time was dedicated to clarify
students’ questions and promote higher order learning such as application of the knowledge.

The concept of “flipped classroom” is not new. Lage, Platt and Treglia (2000) came up with the concept of
“Inverted Classroom” which they defined as events that have traditionally taken place inside the classroom now take
place outside the classroom and vice versa. In the “Inverted Classroom”, students viewed video-taped lectures or
PowerPoint Presentations with audio narrations prior to the lesson (Lage, Platt & Treglia, 2000). At the beginning of the
lesson, the instructors checked with the students to clarify their questions. Building on what they have learned from the
videos, in-depth discussions were conducted to further develop students understanding of the topic during the
face-to-face lesson. Towards the end of the lesson, some learning activities were conducted to assess the students’
learning formally or informally (Lage, Platt & Treglia, 2000). The “Inverted Classroom” concept was similar to the
“Flipped classroom” approach where students watch videos as “homework™ before the actual class.

In this study, the implementation of flipped classroom approach consists of two parts. The first part was the
pre-class learning activity where students were instructed to view teaching videos on a particular topic in Mathematics
recorded by their school teachers. The second part was the in-class learning activities where the students were engaged
in activities to demonstrate their understanding of the topic or further develop their content knowledge during class time.
In addition, the teachers monitored the students’ performance in class, provided specific feedback based on the different
learning needs of the students and helped to clarify any misconceptions as they worked on the learning activities.

2.2. One-to-one computing approach

One-to-one computing has been one of the key initiatives that was implemented in many schools locally in
Singapore and internationally in countries such as the United States, United Kingdom and Australia over the past
decade (Weston & Bain, 2010; Kiger, Herro & Prunty, 2012; Bebell & O'Dwyer, 2010; Towndrow & Vaish, 2009;
Dunleavy & Heinecke, 2007).

Bebell & O’Dwyer (2010) explained that one-to-one computing is the level of accessibility where students and
teachers do not need to share the use of technology. Furthermore, Penuel (2006) stated that one-to-one computing
should have the following three characteristics: First, students should have access to portable devices that are loaded
with software programmes that promote students’ learning, such as word processing tools, spreadsheet tools,
presentations tools and etc. Second, the portable devices should support wireless Internet access. Third, teaching and
learning should be focused on using the portable devices for students to complete academic tasks such as homework,
tests and presentations (Penuel, 2006). Since the flipped classroom itself requires the support of the technology, it seems
that one-to-one computing approach could provide positive support for the flipped classroom (Bebell & O'Dwyer,
2010).
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Roehl, Reddy & Shannon (2013) discussed that the availability and accessibility of different kinds of computer
devices could be one of the factors that closely associated to the increasing number of educators who are willing to
adopt the flipped classroom approach in teaching and learning. The integration of Information and Communication
Technology (ICT), such as more schools were able to provide the hardware and software to support one-to-one
computing, plays an integral role in the wide adoption of the flipped classroom approach in schools. While some
previous studies have associated one-to-one computing with portable laptop computers, with the support provided by
the school, the one-to-one computing approach in this study adopted the use of iPads as the learning device for the
students.

2.3. Students’ performances in Mathematics

A review at the Trends in International Mathematics and Science Study (TIMSS) provide some answers to the
performances of the students in the area of Mathematics. According to the TIMSS conducted in 2011 for Fourth Grade
students, in the area of Mathematics, the average scale score of three education systems were 541 for United States, 542
for England and 606 for Singapore. The average of the three education systems were higher than the TIMSS scale
average which was set at 500. These results suggest that the emphasis of Mathematics education in these education
systems had resulted in the students’ good performances in both the Mathematical content and cognitive domains.

Even with the overall above average performance for the Singapore education system in Mathematics, not all
students are performing well in the subject under the same curriculum. From 2003 — 2012, the percentage of students’
passing the standard Mathematics in the Primary School Leaving Examination (PSLE) ranged from 83.1% to 85.3%
(MOE, 2013). This result suggested that there was a small group of students (15% to 17%) who seemed to experienced
difficulties in mastering the mathematical concepts at the end of the Primary Education in Primary Six.

Furthermore, when searching for the application of both the flipped classroom and one-to-one computing
approaches in the area of learning Mathematics at the primary school levels, there were limited studies that discuss them
in details. Therefore, the educators in this study see a need to explore the integration of the flipped classroom approach
and/or the one-to-one computing in learning Mathematics in Singapore primary school.

3. Methodology

3.1. Research Design

The purpose of this study is to explore the changes in students’ achievements in the learning of Mathematics with
the interventions of flipped classroom approach and one-to-one computing in Primary Three classrooms in Singapore.
There were three different classes participated in this quasi-experimental design. The topic of “Fractions” was selected
from the Primary Three curriculum for the intervention in this study. The three classes were assigned as Flipped
Classroom group (FC), Flipped Classroom with One-to-one computing group (FCOne), and One-to-one computing
without Flipped Classroom group (One20ne) (See Table 1).

Table 1. Research design of the study.

Flipped Classroom One-to-one Computing
Flipped Classroom group (FC) 4 X
Flipped Classroom with v v

One-to-one computing group
(FCOne)
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One-to-one computing without X 4
Flipped Classroom group
(One20ne)

Each group consisted of about 25 — 27 students and these classes were mixed ability groups. These classes were
selected based on existing classes of the school as the current school context does not allow true random sampling to be
done for the research purpose. All three classes are rather comparable in term of students’ learning abilities but the
students from FC group are slightly better in term of Mathematics exam results prior to the conduct of this research.
The mean score of the pre-test of FC class had also reflected this (See Table 2).

The duration of the teaching of Fractions and the interventions were about three weeks. In these three weeks, the
classes had a total of six interventions which included sub-topics such as revision of basic fraction concept, addition and
subtraction of unlike fractions, equivalent fractions, using models and number lines to identify equivalent fractions and
finding simplest form of fractions using multiplication and divisions. During each intervention, one sub-topic was
covered for each of the experimental group using the different setup mentioned.

3.2. Research Questions

This research aims to answer two research questions:

1. What are the students’ achievements before and after the interventions: flipped classroom with one-to-one
computing environment (FCOne), Flipped Classroom without one-to-one computing (FC) and One-to-one computing
environment without flipped classroom (One20ne)?

2. What are the changes of the students’ achievements at the end of the intervention of flipped classroom with
one-to-one computing environment (FCOne), Flipped Classroom without one-to-one computing (FC) and one-to-one
computing environment without Flipped Classroom (One20ne)?

3.3. Intervention

For the FCOne and One20ne group, each student was equipped with an iPad for their learning during curriculum
time and also after school. They were allowed to bring the iPad home so that their learning takes place in the one-to-one
computing environment. All the students and teachers in these two groups used their iPads as their learning devices.
The iPads were preloaded with productivity applications such as “Show Me”, “Virtual Manipulative” and etc.
Furthermore, the students and teachers were able to connect the iPads with the school’s wireless network. The iPads
were used by the students and the teachers to support teaching and learning activities throughout the school year.

For the FC and FCOne group, students were also required to watch teaching videos assigned by the teachers on the
topic of Fraction at home. These videos are either custom made or selected from existing videos by the teachers
according to the students’ need. These students take down notes and questions with regards to the video content when
they were watching it at home and they were asked to bring their questions to class for discussions the following day.

At the beginning of the class, the teachers designated the first ten minutes as a “Question and Answer” session
where students could ask questions about the teaching videos that they viewed for this lesson. Then, the lesson was
followed by classroom learning activities to apply their understanding and students presented their ideas towards the
end of the lesson. At the end of the class, the teacher addresses any misconceptions surfaced during the lesson.

During the students’ presentations, the FCOne group worked on the learning activities and presented their ideas

with the support of iPads. For the One20ne Group, rather than viewing the teaching videos, students were taught the
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topic of fractions during their curriculum time in school and the activities conducted in class were supported by the use
of iPads.

3.4. Data Collection

The pre-test was administered before the start of the Fraction topic and the post-test was administered at the end of
the Fraction topic. A retention test was then administered three weeks after the teaching of the Fraction topic. The
purpose of the pre-test was to assess the students’ prior knowledge on Fraction, the post-test was to assess the students’
knowledge on Fraction immediately after the interventions and the retention test was to assess the students’
understanding of the topic as they moved to another topic in Mathematics.

The test items were the same throughout the three tests. There were eight items of short questions at two points
each and three items of problem sums at four points each. The total possible points for the eight short questions were 16
and total possible points for problem sums were 12.

For the eight short questions, two short questions aimed to assess the students’ knowledge in each of the sub topic
in: comparisons of fractions, addition of unlike fraction, subtraction of unlike fraction and simplest form of fractions.
Marks were awarded to questions where students were able to show certain understanding of the sub topic. Figure 1 is
an example of the test item on addition of unlike fraction and simplest form of fractions respectively.

: 1 3
@) Find the value of =+—.
3 4

Figure 1. Test item on addition of unlike fraction.

For the problem sums, they aim to assess the students’ application of various fractions’ knowledge in a given

situation in order to find the answers. Figure 2 is an example of a problem sum from the tests.

9 A packet of marbles was distributed to John, Mary and Tom.

1 1
John got g and Mary got E of the marbles. What fraction of the marbles

did Tom get?

Figure 2. Test item of a problem sum.

In a problem sum (see Question 9 in Figure 2), the student needed to apply their knowledge of addition of unlike
fractions to find out the total marbles in fractions that both John and Mary had. After that, the students need to use the
knowledge of subtraction of fraction to find out the answer of the fraction of marble Tom get. Similarly to short
questions, marks were awarded to questions where students were able to show certain understanding of the questions

through their workings.

4. Data Analysis and Results

The purpose of this study is to examine the achievements of the students with the use of flipped classroom
approach and/or one-to-one computing to facilitate their learning of Fractions in Primary Three Mathematics
classrooms. Upon completion of the data collection, the SPSS 23 software was used to analysis the students’
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performances in the three different interventions. The findings are discussed based on the research questions stated in
the previous section.

4.1. Students achievements before and after the interventions.

The first research question aimed to look into the students’ achievements in Fractions before and after the
interventions in three different classes. Descriptive statistics were used to report the students’ achievements in the three
different groups. There were eight short questions at two points each. In the pre-test, there are some differences in the
students’ understanding of Fractions. The pre-test short questions means for the FC group was 6.73, for FCOne group
was 2.26, and One20ne group was 2.64 out of the total possible 16 points. The pre-test short questions showed that the
FC group were performing better than the FCOne and the One20ne groups. The students in FC group were able to
answer about three short questions out of the eight questions accurately. However, the students in the FCOne and
One20ne groups on average were only able to answer about one short question accurately.

After the different interventions to the three groups, the results from the short questions in the post-test and
retention test showed improvements to the students’ performance. The means of the post-test for the FC group was
12.19, for the FCOne group was 11.07 and for the One20ne group was 10.40. The means of the retention test for the FC
group was 12.15, for the FCOne group was 9.19 and for the One20ne group was 11.20 (See Table 2).

In addition to the eight short questions, each test comprised three problem sums questions at 4-point each. The
results of the problem sums showed similar pattern as the short questions, the means of the pre-test problem sums for
the FC group was 2.23, the FCOne group was 0.37, and the One20ne group was 0.72. During the post-test and the
retention test, there were improvements in the students’ problem sums. The means of the problem sums at the post-test
for the FC group was 5.88, for the FCOne group was 4.33 and for the One20ne group was 3.36. The means of the
problem sums at the retention test for the FC group was 6.65, for the FCOne group was 3.78 and for the One20ne group
was 4.08 (See Table 2).

Table 2. The means and standard deviations of the pre-test, post-test and retention tests for the three different groups.

Groups N | Pre-test Short | Post-test Short | Retention test | Pre-test Post-test Retention test
Questions Questions Short Problem Sums | Problem Sums | Problem Sums
(SD) (SD) Questions (SD) (SD) (SD)
(SD)
FC 26 | 6.73 (4.369) 12.19(3.188) | 12.15(2.767) | 2.23(3.204) 5.88 (2.643) 6.65 (2.416)
FCOne 27 | 2.26 (2.726) 11.07 (3.637) | 9.19 (3.991) 0.37 (1.245) 4.33(2.974) 3.78 (3.555)
One20ne | 25 | 2.64 (2.548) 10.40 (3.851) | 11.20(3.884) | 0.72 (1.745) 3.36 (3.616) 4.08 (3.685)

4.2. The differences in students’ achievements among the three different groups

The second research question focused on the changes of the students’ achievements at the end of the intervention of
Flipped Classroom with one-to-one computing environment (FCOne), Flipped Classroom without one-to-one
computing (FC) and one-to-one computing environment without Flipped Classroom (One20ne). To analyse the change
of the students achievements, Oneway Analysis of Variance (ANOVA) was used to compare the means of the pre-test,
post-test and retention tests of the three different groups. The results of the oneway ANOVA showed that there are
significant differences in the students’ achievements in the pre-test, post-test and retention test for short questions and

problem sums in all three different groups.
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Further pairwise comparisons showed a consistent pattern that the students’ post-test and retention tests scores
increased significantly when compared with their pre-test scores for all three groups. There were no significant
differences between the post-test and retention tests in all three groups.

Table 3. ANOVA tests of the three groups’ comparisons (**p-value < .01)

Groups N ANOVA F for | ANOVA F for
Short Questions Problem Sums

FC 26 20.87** 18.87**

FCOne 27 47.70%* 16.19**

One20ne 25 46.05** 7.91**

4.3. Students’ responses from the Focus Group Discussions (FGDs)

At the end of the interventions with the three classes, nine to ten students from each group were invited to
participate in the focus group discussions. Each focus group discussion session was less than one hour with about nine
to ten students. Most of the students from the FGDs shared that they utilized the learning resources provided to them to
clarify their doubts and check their understanding after the lessons. In the Flipped Classroom without one-to-one
computing group (FC), a vast majority of the students expressed that they went back to the Edpuzzle platform to view
the teaching videos again to test their own knowledge. However, in both groups that experienced the Flipped Classroom
approach, only about half of the students in both groups said that they watched all the teaching videos assigned to the
topic prior to attending the lesson. In the one-to-one computing (One20ne) group, the students enjoyed the availability
of the apps on their iPads. They find it beneficial as they could share their recordings on Show Me with their friends.
They also mentioned that their learning was more fun using the apps like Virtual Manipulative (VM). In both groups,
only about half of them mentioned that they were able to set learning goals for themselves on the fraction topic.

For the group adopted the Flipped Classroom approach and one-to-one computing (FCOne), almost all of them
expressed that they enjoyed the flipped classroom approach and the one-to-one computing to learn Mathematics. This
group of students were also able to mention that they used more apps, such as Show me, Virtual Manipulative, splash
math, bamboo paper, and thinking block, in compare to the one-to-one computing group. In the FCOne group, 80% of
the students explained that they were able to set learning goals for themselves on the fraction topic to find out more
about the key terms that were used, such as denominator and numerator.

The findings from the focus group discussions showed that overall, all three groups of students showed positive
attitudes towards the integration of Flipped Classroom approach and/or one-to-one computing in their learning of

Fractions in Primary Three.

5. Discussion and Conclusion

The purpose of this study was to investigate the students’ achievements with the use of flipped classroom approach
and/or one-to-one computing to facilitate their learning of Fractions in Primary Three Mathematics classrooms. The
preliminary data analysis showed that the means of the students’ performance increased significantly from pre-test to
post-test and retention test in all three groups. In addition to the pre-test, post-test and retention test, some students from
each group were invited to participate in focus group discussions to collect in-depth information about their learning
experience. The students from all three groups enjoyed their learning experiences, such as viewing the teaching videos

and using the apps to learn about fractions. The two groups of students who experienced one-to-one computing were
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able to articulate the different types of apps they have used and how they were able to share their learning process with
their peers. The students who have experienced the Flipped Classroom approach expressed that they continued to use
the teaching videos for their learning after the lesson. Future studies could look into expanding the interventions to a
large group of sample to students who are learning Mathematics in Singapore Primary schools.
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Abstract: This study was designed to investigate the curriculum design and effect of the assessment when apply life
science and technology kit bag to the orientation identification course of grade three. This study used compass,
projectors and other tools among life kit, combined with life practice operations, taking one grade three class of a
primary school in Beijing as experimental subjects, using classroom observation, single-subject quiz, questionnaires
and teacher reflection to assess the effect of the curriculum. Questionnaire using a five-point scale based on Gagne's
taxonomy from teaching the skills, attitudes and emotions three angles to analyze student learning. The results show
that: after the intervention of tools, most of the students mastered the basic skills of life orientation recognition. Most of
the students prefer the selection of tools, and hold a more enthusiastic and active attitude on the using of tools.

Keywords: living science and technology, kit, tool, living skills
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Abstract: Flipped classroom was introduced into China since 2012 - which sparked different reactions on all disciplines
in primary and secondary schools. This article will start from the related research about the interviews and literature of
flipped classroom, learn the development trend of the flipped classroom in the domestic primary and secondary schools
in recent year, and think about the location, hypothesis, technology and process of the flipped classroom of Chinese
subjects. With the help of action research, this study will explore the practice of elementary school Chinese class in
flipped classroom way, and put forward the teaching objectives, teaching activities, teaching evaluation design and
implementation strategies of the unit, which is supposed to improve students' abilities effectively in the Chinese flipped
classroom. The study also aims to provide a reference for solving problems of the adaptability of the flipped classroom

in the language subject.

Keywords: flipped classroom; primary Chinese; unit integrity; 21% century skills
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Abstract: Digital game teaching is a well concerned teaching strategy in the K-12 stage. In this paper, the teaching
design of "information security" course based on digital game teaching was analyzed as a case, to explore the design
and practice of game teaching based on online database. This paper provide a model of digital game task-based
teaching and some suggestions of the integration and innovation of digital game teaching and task-based teaching.
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