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A Study on the Learning Qutcomes of Bilingual Instruction in
Junior High School Information Technology Curriculum
Using the ARCS Motivational Model

Sheng-Zhe Huang™ & Yu-Hsi Yuan

This study integrates the ARCS motivational model into the design of a junior high
school information technology curriculum to investigate the effects of bilingual instruction
on learning outcomes. The research used scales derived from existing literature and
targeted 134 eighth-grade students in a New Taipei City junior high school. The students
were divided into experimental and control groups, receiving bilingual and Chinese
instruction, respectively. Data analysis included SPSS descriptive statistics, homogeneity
tests, and covariate analyses to assess pre- and post-test differences, along with t-tests to
examine variations in ARCS motivational model questionnaire and affective scale
questionnaire responses. Results indicate: 1) No significant learning performance
difference between the groups, 2) Higher motivation levels in the bilingual group in the
Attention, Relevance, and Satisfaction dimensions of the ARCS model, 3) Stronger affective
responses in the Expectancy and Positive Affect dimensions for the bilingual group. In
conclusion, bilingual instruction did not significantly impact learning performance, yet it
enhanced motivation and affective responses. The study recommends integrating the ARCS
model and bilingual instruction for curriculum design, providing practical insights for

educators and bilingual teachers.

Keywords: ARCS learning motivation model, bilingual teaching, information

technology class, quasi-experimental teaching
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M. Reigeluth (Ed.), Instructional design theories and models: an overview of their current
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(discrimination index ) g sy MrEmEE L #E 7 et 2 H -

0~ A 5A
AHFFE LA BT ERAE ST TR SPSS MEFTELE URLIER - ARCS SHH BT EE -
=

BEREERZWMIESET - ISR RIS T U B FrRR R B M e B
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=he
H’:ﬂ

BT - FEBEIIEEAR ¢ i i T A FEIAH A 2 B2 E Bt B RS E 8RS M
ST -

B ITE TR RN 8 558 Ry (&7 B TROHI SR T B S8 - deiif e
PARTRI Y B 2 % & 725 (adjusted posttest) IR AER (5HfZ > 2010)
ARz R BRIV ENRHCER AN - & RIS EhI DI - F1
FHEREEIL AR 7 SO LAELES - DA [E) B BasR AR - DURCRI2E 4R - P By 2
5o FEDIH R EERRGY - Hop RIS T (ANCOVA) #YTREZE

¥i2=BotBixitPayil +e;

Hr

yil="ZE A IEIH 478 (pre-test scores ) ;

y2="Z 5\ R 5TEL (post-test scores ) ;

xi=1 (R EAH

xi=0 FORFEHIZH

=S ©

T~ WisefmE

FEARFUE TR BB EE - AMEFZHEAAER > IEEZsSEm %
RBUBANEE R st o Ut e B RER A8l E ke - EAMER
A2 ERH TR EZHERELSEANT A G2 s E /AR
AR B - AWTFELLA PERFERTR 2ol EiEt oy R E BRI IR - 1E075%
SERRIE S e B SR e IR Er e (R R AR RS T - AT SO TR SE BEaRE
WER R #25E AT LT B O F RN TR TEE - (EFRBIR T ek -
Rzl H LR R R - WA & EIRHER SRS ZAE - N2l EHN ISR
JENEIELER B A R o g s R ARy T PR SR AR TRt —
PRS2 G B > FEERTRE A R AE S Z s EVE BRI LR A SRS R E
HEFTHYRIE -
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B~ DIREGER

— » BT R R R R ERRE AR

HERAHATH IR Ry 52.59 ~ FRAEZE Ry 16.686  1RIMISPHIRIEE Ry 60.45 ~ AR
F5 21.981 ; SHIRAHATHI SRR Ky 53.89 ~ BEAEE Ky 15.382 » RIMAPHIRE Ry 57.99 ~
FREE Ry 19.458 » W12 5 Ains

=5
FRBLRBBRIR RIS R (n=134)
47 FITHI &
TRk s TR B
EERLH (n=70) 52.59 16.686 60.45 21.981
$HIF4H (n=64) 53.89 15382 57.99 19.458

B SC AR R ARG T RIS RERFE B Mt e - B e BE M R 834
JE I 40 A AR (R B EVE M S SR B EOTEOR (p>0.5) » HAEFLERUIT PR
BIANREERENIAREZR - BAREM » 415% 6 R © MERNSIERE
R R 249 » TR Z TR RAARERIBE KA (p>0.5) 0 IR 7 FR »

=6
FCRUHBRH N B A B R B R E R (n=134)

SS’ df Mean Square F P
R R EE 13.040 1 13.040 044 834
52 (error) 38232.574 130 294.097
454 total) 528162.500 134
LAIREIEL 57391.558 133
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FEL AT " ARCS #8155 8 7 T 4L BT HO8 8  A 0 §

=7
LB LB TR (n=134)

SS’ df Mean Square F p
HM 18943.926 1 18943.926 64.887 .000
4HN 391.529 1 391.529 1.341 249
o 38245.614 131 291.951
A 528162.500 134
IR AEE 57391.558 133

BRRAEFIRAR AR P9 > IR PII(E Ry 57.48 ~ BEEZE R 2.137 > BERAH
B F 60.91 ~ FEAEFZ Ky 2.043 > FoRE ERAHIRRIRHYERE ol iR 1R Mk G 19 80=
FREHHRAE - 412 8 AR ©

=8
FREL BRI B R 198 (n=134)
4H A1 B HTSE B R SR
B4 (n=70) 60.45 60.91
HHIELH (n=64) 57.99 57.48

= W4EFE ARCS EHSEREE - M - MeBEEZIREER &
BLRBHREREER

ZEiaFR 9 ] LISAINAH < FIfE ARCS BRSMIH 725 B R ETEELEHN
WH 2 EIEEE ~ FHE ~ eI EREEER > EEOEERIRABEER - E—
Ao MR s - TR R LR T B s I RIRIRFE B ¢ T IEER
BAEEH A EABRKRN " RAELSE T 2E R F A A TR E 2 EY) | -

"IEERAR Y EERERERES RERAVER T ) WIRAAALR « T HEMEN B R A B A
BRPE T IEERAEAY_EERERERES RERAVER D) | T BRAE ISR P ER R F AT A THHA
GEFEY)
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=9
EERAHEAHIRAH 2 ARCS B EFRHIMATET (n=134)
T 4H A M SD t
. FERLH (n=70) 3.64 807 003
i BHIE4H (n=64) 335 871 '
FFERE (n=70) 331 824
el - 2.113*
HHIELE (n=64) 3.01 814
0 ‘EE#4H(n=70) 3.31 891 438
=0 -1. n.s.
EIHELH (n=64) 3.09 .830
e FFERE (n=70) 3.60 752 ) 305s
N -2.
EHIELE (n=64) 3.28 863

*p <.05. ns. RKEFE (p>.05)

H iR AR R R P B s TR IR By« T BRI A A 15 B 0 e 28 A
SRETEVATE ) - T ISR N BB HRRE NIRRT R R | T RN T POR
SARA 3 B HRAH A BT SR E AR ] - B BRAEAE (S O T B S IR R P By T UL
PMENBREHATIIE ) T IGERE LR B AR - S5 FEEER ) - | IEERERVAHS
FAEBREIZREL ) WIRHRIBEERHME - Ehi e M-8
AUREIRARE B ¢ T AR B MR ET ) T BED R IL SRR AT SRR R T e
FIRARAE PR ARG -~ T SRR BRI A B A FR B B AR e B E R AF
% HIREHANE T AR LI F R ES T ISR BT T A
[ (1 B A e R B R MRS | T3R8 R LB RAR P ER 1 AIHE P FE P A AR B A A0
e

AR P B R AR o] LU - AR AHRR R (5 O I B
MHIE - T R AH A DU T P e e < RETE A se A e > ] USRS sE R R e
E -~ FHRE ~ TRE R EE R BRI AR EIRA AR ER
i ARCS BIIE AR AR SRE - TRHEERAE A R [ 2 S EBRAVIETT -

HE
HE
B
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= MEERERERYE CRERREZTIEEEZR  £HE - AF
BRI AREER

EEFE 10 ATLUSHINH B EERSHEE 2 25 SRR WA 2 M
FEIE ~ BRI ESIRRE 2R > £EE - AnERREmARERRE =R - E—
oy S I P B R - HRAE A E E I IR s R R T AR EER
FHGRRE TVEEERAEER ) - " R ERVERHEE NS RA B, -
fRAH A B B EmaAH ) - BRI R PR s IR R T IR B O &R
FHGR ERIUSAF ) T BN re B A R RCE AR A WIRAEAR T 2l
LRETRE AP ERHRERNE ) T R A CREE AR EREG ,- B
BB AT & 1) TS RS T P B = R By T BARYE L IR BRI R A EE A B HAH ]
B THHEEE CRERHRCEEERE A %y WIRAA N B R - HhadArE
TEE B R P B s AT By T R RS DR HGRBE PSR SR b, T iR
e PR B EIVRH R T ER R | - BIeA R B T ERaH A -

A PR s R IAAR v DS > R E - RIS IE IR R R
T I o L TR e AH ] > 10 S P {5 s TR R SE e ] - mT AT
R EEENE - ERBREEESIRRE 2R - BN WHSABEERAE EARE
WARARRER -

=10
EERHEAH A B EERWMAET (n=134)
T 4151 M SD t
B E4H (n=70 3.74 0.867
(EfE HRA@=70) 1.842 ns.
YHIELH (n=64) 3.47 0.852
FE4H (=70 4.05 0.697
1514 ?gﬁ H(E=70) -2.258%
Y IELE (n=64) 3.73 0.897
EERH (n=70) 3.31 1.176
=IE= = - -.053 n.s.
HHIZLH (n=64) 3.30 1.039
B E4H (n=70 3.95 0.792
EHIEE E% E(@70) 2.333*
YHIELH (n=64) 3.61 0.897

*p <.05. n.s. REEEAE(p > .05)
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{h ~ &EsmEiER

— ~ &R

(—) WERBG RN NS LS T LT ELE

211 (2023 ) FRH AN E R AR B S TR AL AT AT AR _EsR T ShELZ B
bR AEEe - $RTTHER A R E IR L T B ARG - (ENTRRGIHETT T - Zhblipe AZ2 AR
Ryt CBETTAERSGT - BRAISTEAEER - EHEEREETTE - 2B 8B ERM -
FIEREL 5 A S BERE H R < E P BB U n R EE S acat TR (F5H0 - 2018)
AWH5e4EE ARCS Bt aT S H S - B B B E G S 2 A Y
HAERTES) - BB A FTE IR G AERED [ S E R BLE BRIV T - 5E
B AR AN E R E A -

MARFE4E FAT 2 TR AR S R AR IR - B Spa B IR E R A IR
AR ER A BRI IR G2 » IS 4HITA MBS R » R A= N8 (i R i
B3 R R e A BRI R - AR ME R B ARSI
TEERT) > Rt 2R Ve S - B BEEEEINN » SRS G LS ST
P2 EF RGN ERTTE - B HILE 2 HAEES T 2 B R R -

(Z) BB SOBR R BB SR

=G (2021) fRHATE K2 AR G IGE AR 2 B B BRI B4 -
EEETGE N E - NMEGHEHEENEI - (MR B G E T - BB
AW FEEEIRAT RIS A SR R 72 SR B A SR a5 8 {F ARCS B E R
SRR AR R T SRR A B H RIS - #ECE (2021) f2HiEE
A PR PR & B EmEh = DI T BRI RE T ~ BETE SRR ERENT AR 0 DA
BN GR = BERE M FE AT th 2 B SR AR AR ) BB SR A o S T A
a0 4SS ARCS SRR FGETTHERRRE - R 0 RS TIE R E A - (1522
G EEERIT N GRS ERE A E -
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(=) SBEEBEABN T BRR BEBFERZREES

sROCHEBIRERE (2022) fRHERELEE A FE LIS - bk T HENE S EEH
B RFESEE HIELUN  BRER SR NSRS B RITRE RS  EEAEE
RSB A SRR ERIIFTERI > (A SEEAEER T SRR 2 AR R R
ZOREES o B BMERE R R A IR R EIRREY - H I ERERVER B
HISEREE R A E RSB T HENEL A MERETHVEE TR
EEHABFR  thEREE L ORISR BEEERE IR - BRI SRE
MBS AR - BN H CAESRER VR BRI BT e

B

(—) ARCS ZEEREA SRR ERMATRIE L EEREUR

BT B8 ARCS B BB TE PRI a5
B R A T « DR R L B AT SR A T e
TR SRR S SRR A GRS - R
0 R AN SO - IR T TR B SR . ARCS B
PR O E FI SRR A AL S BB B (e » 2022) - th
SPREBESA (2021) HRU Y SO EHVE B SRR E RS EIE - BRSPS
HOSE BB - R SR R e A B - BT (2022) AR
RSB L T SN RO - A e R S E A A
B A 2 B 4

(2) @PEERE RN S

R ET S RATHED) - 3725 D SR S 5 B T B S
TR » TR A VIS S BT RS (T BB PRI - PR (2022) £2
H BRI BT SRR U B SRR S AE S - SDETE (2021) DLE SRR
AR TR PR EGE - TR T ERE 5 - I R 2
SR Y AR DR ST S B R T M R S T AR T
SIGIR - R L S G b B T R 7% R
SRR R G G B LRI R R A R Pl 2 R 5
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EIEEREEERAIERL > WHIERRERZS (2023) $RHHAVEET ] DURIGER R R e
G E R RS - (E R BEN AR B R A R AR S B B B
S [ HER A P ERE H A

Hi A (2020) 385 —EEREZENPRAR AR - #0582 - SFEFERAES) - &
A B TROCAER, ~ IR ~ CLIL BCRAHRBARIRE T - 2 bk T R AR ETEE
b AR R A GRIER FIRA R SR N B EIRE A - 1HHECHGRE (2021) &
HEEREZUERAENRATHES) | - BRI RO BB E B - SRS S N E R
EREIESEEEE WA R LIS By TRV B E R S IREE ARCS S2EEh RIS
AT > BREEE (2022) fEMTST iR A BRI EE S eI BB ER L - BB
PP R BRI ER - SZATEL SR A T IEfE MR SR A - I LT oA B IR
NEEFUG AR ABE BIGHVBET S — (50 B EEsE e R+
730 A FBELEE R R SR E TSR - A A 1 A S R
AP R BB SR A R AR B > N B GEEE FOE DB B R R
G -

SHEIRR

EEHE - FFHEE (2023) - CLIL ¥ESERS B HURsT— DURFESES IR E R - RS
REEFET] 18 1-14 -

[Wang, Y. -P, & Yu, T. -H. (2023). CLIL bilingual physical education teaching
design-taking gymnastics courses for first grades as an example. Journal of NPUST
Physical Education, 18, 1-14.]

FHIN 7 (2020 ) - B/ NESRATE R 2 22K - BB E R BT 1 9(5) 51-56 -

[Tien, N. -C. (2020). On the teaching competence of bilingual teachers in primary schools.
Taiwan Educational Review Monthly, 9(5), 51-56.]

T (2018) - 2030 BEFERBORBRER - F# -

[Executive Yuan (2018). 2030 Bilingual National Policy Development Blueprint. Author.]

SLBH[E (2010) - SPSS $RIEEAER : BREIMER (i - LFES -

[Wu, M. -L. (2010). SPSS operation and application-the practice of multivariate analysis
(2nd ed.). Wunan.|
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S R YOHEZE (2023) - CLIL S B S SLEBI > HFE - ERREEmA
B 545122 -

[Wu, H. -J., Wu, P. -L., & Shen, L. -A. (2023). A Study of CLIL instruction on motivation
to learn of senior high school students. Kaohsiung Normal University Journal, 54,
1-22.]

REASE (2020) - EEHEFHVHRE © BFE(L - sESBUEE - ZERREE - 2R ENY
AT 9 (10): 14-18 -

[Sung, M. -C. (2020). Issues in bilingual education: Internationalization, language and
values, and the starting point of education. Taiwan Educational Review Monthly, 9(10),
14-18.]

FIE (2022) - FINEEHER TR BIS B - EAEAT] > 6360 18-23 -

[Li, C. -Y. (2022). Observations and reflections on domestic bilingual teaching practices.
The Educator Bimonthly, 636, 18-23.]

PRI (2020 ) « EEEECELEHIAK | AL EA 32 - EEEETRAT - 9(10)
8-13 -

[Lin, T. -B. (2020). The future of bilingual education in Taiwan: Construction of a local
model. Taiwan Educational Review Monthly, 9(10), 8-13.]

PRk (2022 ) Hh/NEZEESEAT & HYERIZ EL B B 18 - BB FRHAT] - 3(6) 0 49-68 -

[Lin, Y. -F. (2022). An investigation on the curriculum foundation for bilingual teachers of
primary and secondary education. Journal of Taiwan Education Studies, 3(6), 49-68.]

FRHESE (2003) - 3 ARCS Bt 2 A GRS EE - TERHREE - 36 (4)
52-59 - https://doi.org/10.6232/LTE.2003.36(4).9

[Lin, S. -Z. (2003). Living Technology teaching using ARCS motivational design model.
Living Technology Education, 36(4), 52-59. https://doi.org/10.6232/LTE.2003.36(4).9]

BlZege ~ T2 - FEE (2013) - REABEFRFBEEER G - KREBFET
15 (2) > 182-194 - https://doi.org/10.5297/ser.1502.006

[Chiu, Y. -C., Hung, S. -C., & Chou, H. -S. (2013). Development of Physical Education
Class Affection Scale for College Students. Sports & Exercise Research, 15(2),
182-194. https://doi.org/10.5297/ser.1502.006]

AR (2021) - EEEHE—HESO LE - BIKEHH 626 0 115-128 -

[Hong, Y. -S. (2021). Bilingual teaching: Making language a tool. The Educator Bimonthly,
626, 115-128.]
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tRIEEZ (2022) o Rl s HEEN BB 20 2 PR LS - BBEA » 733 > 61-69 -

[Xu, S. -Q. (2022). Challenges and practices in promoting bilingual education in technical
high schools. Taiwan Education Review, 733, 61-69.]

TR (2004) - (EERIREIFE—EENEE - PFEER > 21 (3) 0 49-58

[Xu, R. -K. (2004). A look at nine-year consistent information education from the school
side. Inservice Education Bulletin, 21(3), 49-58.]

e (2022) - ARCS E2E S mmAl A\ FEXEENEREE GG TEME 2 BRI
& REBEBEHHEPFTEM -6 (1) 139 -
https://doi.org/10.6870/JTPRHE.202206_6(1).0001

[Hao, K. -C. (2022). The practice and reflections on project-based learning and ARCS
learning motivation in a broadcasting animation design course. Journal of Teaching
Practice and Research on Higher Education, 6(1), 1-39.
https://doi.org/10.6870/JTPRHE.202206_6(1).0001]

S e~ D (2020) - RUHEEREESR — A S E R ERISE R 2030 SEERIRBUR

(110 £ 113 4) « {FF -

[National Development Council & Ministry of Education (2020). Forward-Looking
Infrastructure  Construction-talent  Cultivation: ~ Employment  Promotion — and
Construction 2030 Bilingual National Policy (Year 110-113). Author.]

TROCHE ~ TREERE (2022) o HEESE AR S HIEEME Z B BB S - EBHE
S HT] > 11 (4) 5 196-199 -

[Zhang, W. -Q., & Zhang, T. -L. (2022). Issues and teaching reflections on implementing
bilingual teaching in cross-field courses. Taiwan Educational Review Monthly, 11(4),
196-199.]

TRIRLZS ~ BRIPIRR (2011) » B AEENEOD A\ 2 0 BH4E R R AR R IRET - BE0E
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motivational engagement for junior high school students. Bulletin of Educational
Psychology, 43(2), 521-546. https://doi.org/10.6251/BEP.20101018]

HEE (2014) - T FERREABFRIZMEEL - (7 -

[Ministry of Education. (2014). The general curriculum guideline of 12-year Basic
Education. Author.]
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[Ministry of Education (2018). Curriculum guidelines of 12-year basic education for
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Author.]
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26-35 -
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proficiency of primary and secondary school students. Taiwan Economic Forum, 19(3),
26-35.]

BRERZS (2023) - EIEHEERER 2 FE2 7 3T LR - B BEREAAZE 36 (1) 163-188 -
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SORT AND SEARCH study sheet |

PART I. Vocabulary
sort bubble sort
ascending sort search

descending sort linear search

insertion sort sequential search

binary search

selection sort

PART Il. Use different sorting algorithms to sort numbers

insertion sort

raw data 42 34 2 21 15 49

round 1

round 2

round 3

round 4

selection sort

raw data 42 34 2 21 15 49

round 1

round 2

round 3

round 4

bubble sort

raw data 42

round 1

round 2

round 3

round 4
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SORT AND SEARCH study sheet Il

I. Why are the exchange results wrong?

number number

when this sprite clicked

replace item o of list v+ with item o of list » -
replace item o of list v+ with item o of list »

+ length2 = + length2 =
Il. There are some mistakes here. lll. Vocabulary
Please try to find them!
sprite
when this sprite clicked
compare & exchange o o Clle
compare
define compare & exchange last data first data
exchange
compare presentation
i tom @ ot it < itom @ or st~ ‘ temporary
set temporary storage v to item o of starting state v p OSItlon
replace item o of list » with item o of list »
replace item o of starting state v with = temporary storage Iength
exchange presentation re p e at

set round v to °
repeat lengthof list v - o
set compare position v to length of list v
repeat length of list »
compare & exchange = compare position compare position - °

change compare position v by o

change round v by °
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SORT AND SEARCH study sheet Il

PART I. Please record each round of search process
Use linear search to find 7 |

round1l| 2 8 5 3 7 9 1 4
round2| 2 8 5 3 7 9 1 4
round3| 2 8 5 3 7 9 1 4
round4| 2 8 5 3 7 9 1 4
Use binary search to find " 38 |

round1l| 3 14 | 17 | 25 | 27 | 38 | 43 | 49 | 58
round2| 3 14 | 17 | 25 | 27 | 38 | 43 | 49 | 58
round3| 3 14 | 17 | 25 | 27 | 38 | 43 | 49 | 58

PART Il. Vocabulary

data exclude
target middle
compare minimum
range maximum
value position
search sort
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SORT AND SEARCH study sheet IV

Ask your friends and complete the answers to the questions.
Question: What product are you looking for?

Answer 1:

Thereare __ related products, please see the search result list.
Answer 2:

No related products found.

My friend's name is My friend's name is
He/She said . |He/She said

My answer is . | My answer is

My friend's name is My friend's name is
He/She said . | He/She said

My answer is . | My answer is

when this sprite clicked

delete all of search result list =

-1 8 What product are you looking for? JELTRUETS

repeat length of productlist «

It Item n  of productlist ¥ contains answer ? _then

add jJoin join item = n of productlist v ftem = n of pricelistv LIK:JE'gg to search resultlist »

change n +~ byo

lengthof searchresultlist v+ > o then

say join join length of searchresultlist v related products, please sea the search result list JE77§ o seconds

else

EEV No related products found BGT8 o seconds
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