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Abstract

Because of the habit of using mobile phones or tablets, people are deeply affected
by the magic of clicking and tapping on the touch screen. So direct touch and indirect
touch have different effects on users (Wu, Yu, & Liu, 2019). Schools in Taiwan also
encourages teachers to support students in learning through educational technology.
However, there are few studies comparing direct touch and indirect touch in the field
of primary education. Also, there isn’t a consensus among the researches, which makes
this study still potential. In this study, we’ll see how mouse-clicked computer screen
and the finger touch tablets have to do with user experience, and the difference between
primary grade students' learning performance.
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interaction in teaching

419


mailto:maggywu_7211@apps.ntpc.edu.tw
mailto:swchen@tea.ntue.edu.tw

- S EIrRass

D R L X LA PaRE
#g 0 3T Ebﬁ!r;c#’}"f.ﬁ P o R AR F A B R o Ea ik X HFMRE
=S B %#l\u_ﬁﬁi A e R A (Fell 2020) o IR A F] L E B 0 R
BEH SR 3 hr T LTSS HE F G D LERARF
BG oA R ﬂ_ﬁqm%fﬁ#%mﬁﬁA§4é?*”§K\“ﬁ#ﬁ *4n
FAPAERIEL 27 83 FIL T PRI A SRR LT A4 D
FEER A EEEAFEFRAD AR R R T REE- T - TR
4 i?\*i)‘%?rilii‘/*—; 'rﬁ%ﬁ-i:‘i:'fr'ﬁl o LR 7}‘\/{31 B hed3 & FF"F%‘J’K{ %?’E‘l’ v B H
&&4§m%mgﬁﬁ@¥meﬁmm%§W @y%ﬁﬁﬁ LEeHFL
IR E W2 wHR A4 7 el 39'3, MENEAGEY N0 BV 1
FEYALAT LY e BPEA Y AR -

:\Fiﬁﬁﬁﬁﬁwg
PRI BER - B2 $ih e g3t o o T2 erm g &
(W&w*%?%)ﬁ”1ﬁ+W# F L (EREABIR) AED TR
PRATR > B Tgprypdl & THEAHEF ) S BT AP enfliks
BRBEEFEY > HITE AF 2 AT EASRPE Y A0 FY 0 2 HE
YARLRY PARE-
SR T AFT T 2 R AT
P)%WL*ZF**fwilkﬁﬁﬁﬁﬁﬁ+@3&§iﬁ$%§?
AR(FY A BY B ATV RLA)IHFLEE?
(Z) REFE? AR FAPEE AR IFRAFR ] MELFE L REFFH
g AkE {% g B LR
(2) FEFE Y TP ME» FF P - TR T R e
HE 3 EFEY SR L kD

RS 72
-~ RARRTPAERIRAY

(-) K7 T K

Fle S g o SR AN ARBT Y REHEF VR L Rt
:g-ﬁ,r 4 ﬁtemﬁij}iﬁ)\?ig g};@;gf’(gmi # fiii#t'ﬂ ?;t§g\;s\;:o A I’gﬁ.—; fiiij
RIS 5 A8 T B RFEEY %% BEKRTE g o EFEREY R
BE2EYAEZP D2 KFEHES (REP > 2004) - TRy H ) ¥E- Ak
BEv ~ F - BB 1R AR Y F 8 KA LY ol
HARS AL R HEE Y EPEHE AR EL et IR BRI K
ﬁ*%?%?v¥ﬁ§4ﬁ@ﬁp&awéﬂ(%ﬁﬁ 12000 B35 22010) o

Flpt o AP TRRG RN AEFREER Y E gT PRRI KPP RE 2 B
?*1?’%?ﬂﬁ%ﬁﬁﬁﬁ4§3%%’H{ﬁ§3EL,£${g§
o @ g e P S PR P Y ST RA Pk Bn S
FIRATE 2 E R R 2 ML TR L S e o

ETRNE il [
_ﬂa%%

420



CHRAP P RTPEERF NN RKEL PR

BT IRFHRFF AREER? e 22 F B B '#i?”# ~ B
P ERM o R FEEER z%mﬂrﬁg‘”"fwbi‘aﬁkﬁé hs A
ki SRR G0 ST L RGOS L M ] 2R

FEAEY R (AT > 2011, 2 >2011) -

By ?ﬁﬁﬂi‘ﬁk’**”n‘liﬁﬁf* AR ZEF e AR
LR HT 7}44:1:}%%‘?” N s R TR L R
Bk > 1 ERE 4 $adez £ R 0% R (Hilton, 2018; Ismail & Maat, 2020;
Warantz, 2019) - Hilton (2018)5%= 3 % % % 77 #iFiPadie (7 8 Az > £ 4 0%
BRESCHEEAROEYERZ BIAY T v/ - Warantz (2019) 7 P :&
?*iPadi@f"r?ﬂ 35@ E‘%‘? ¥ ’5\';T"‘Z‘ kL |9/F’J<E‘-‘H} \/‘{' 'ﬁ‘l\ 'J AR 19/?1"’”‘

U AL 1Pad HEY L3 ¥R

AE B R E (2016) B A FRTHET R FIILG R GE R
AT oA - T o E L R - cTRREEY o KPR A
e AR g q,\i—,g,fi,ﬁ;m@w £ FEen 5%‘-[945‘?4 A ig%@;gw%
P2 ?\(?@Wﬁa? EHEF2 B4 2T &G (S PR EFY RFHEET
FR7FHIL LA REFE A A S 82 RIEPFY 1@ e
%;Q:ﬁ—ﬂ?ﬂg o

S ABIRaRT FHRENAY

(-) A3

ApIE g ﬁfr?}ﬁﬁﬁ,]‘é B2 FenId ®M G bldo A SER B AR
B> o MR LA R PEEATE L ok ol (B KRR 0 2003 5 R
E’NB)ouﬂ4%?%@¢¥iﬁﬂﬁﬁiﬁyﬁﬁﬁﬁ’ﬁ{,kﬁﬁ
HEEEARTHE  HPEI6 S b PR Fee £ (v
M~ fRim 2 0 2011) o Fan T fREFERIE AR ﬁvmrﬁé oo Tl L AT
Fo o X BB T BRI %ﬁlzi;il——l%q*’%,l_mm?th_ﬁé} e
ﬂ‘ﬁ‘ %R Tl R (Geven, Tscheh &Noldus, 2009) -

Norman (2004)#% & F-iE 2k 35 B4 SFe 8 B 5 & chif F,ufr'ﬁ] B A
FEa~F R = l[}é] B 3 A 'ﬁ ﬁ”‘]"}‘ﬁ*%’? A Bk o T & 44 ¥ Normanh
T S N T L N L L =
2 Brh o

% 1 Norman (2004)}F %K 3-8 277 p $3F 2 4
Norman (2004) % 3% 3+ ARG 2 p I

R f%’*—‘kﬁ%ﬁ‘-”?‘F"*ﬁle”"ﬁ? Fa 14
" %QW%%**W a2

Fe AR EHEEI R s s L REE
Wt o TR AT B EFEE B 2T

FRL O ARIBE RY FEIBL > 36 LEPMET & FFRd)
K mERFEEMEFOLH - Ak 2.8y 3B (F 2 i)

421



(=) #&* FHRKRAPWF Y

g AR - S g,%z Bode AR 3 BT BE O B e B 420l ]

Kﬁ%ﬁ%’%*ﬁ* R AR e {@gﬂiﬁ%f%ﬁﬂ om A2 7 s R %o

PRI REEk A RNV FAR SRR AT A
£ 3 B4 o (Wang, Keh, Zhao, & Ai, 2020; Wong, 2020; Wu, Yu, & Liu, 2019 ) -
LA I 3 £ ol *rﬁkmfjwwfpzw%?¢& SR
m;}gﬁgv%b, HTT & 2+l MHT A ARR A TR AL ,E:F'JJ 3
Bemgesms: NBEFFR ) dock T2 8 i 4 (Ahmed et al., 2019;
Sauter & Mack, 2020) -

Boon, Boon ¥ Bartle (2020)i% i 2010- 2019?‘}1%‘?1}%?:};1 SR G - I SR
PadE ¥ ¥ - B35 P2 R I N AHBRFEALEY L300 0 > Ling(2016)
BB FLAMATGE TS EERE R FRRE L BRI TS
EFRIARTYIHEEY A TEHMR] 7 RE LR AR HEFTY > HE
HeEFRHRIG I aEFLE -

$o FIREERP

-~ Fp
i;ﬂ;ﬂﬂ#%ﬁiﬁ’.@]‘&&?*ﬂiﬂ Hh o g b5 23328

FEERM AT T TN, A EA ROTALM 02 Fe&gw’»g |8
F?F*%&'FJ BAEE T A E T Fﬁrﬂﬁi:}i? ﬁvﬁ&" PR M E RS bR
FABNEY A By R NEEYRIAETE BT
#P,L pIE A, e TR AT ﬁvﬁ&iJ r”iIE p®IE ¥R

AR ke g o FlU P Sk AR R 2 47 F] R K S (two-by-two
factorial experimental design)#-5 4 & 2w B s @ FHeA (KFLPT ”(é—}fﬁ
4) FEEB (I HE RS E) RAC (FIH T ABE) |
D (B4 HETTHd )  He o
N
AT 2ZREFHRDF] - EBITB2 BFREY 7% o SRl ?W‘U" v%

?‘?ﬁflﬁvmﬁ%@ G¥MESETE "&;Tig"nggﬁ,j\;z;ziﬁgg%ﬂlggﬁc
A’\ﬁ_, o r-p?p%ﬁ%#‘:%/?‘l%J N rff;%??:ﬁ”éﬁi%\ VI Z r_’ﬁz"%I%ﬂ o
RREAL, SFT1L  ENKERRBLDE B RGP EETY S
FYBg o 2 YRR AT TR TR
42 eEFE VAR LT LG ' scsk (short-termeffect) (7L B o F 7 % #71
'Fi\#"' “d H 73 %R A 172 (ANOVA) &7 53t 4 470 ﬁ;\&jﬁu?i AR
Fwa s SHEFAHTAHFSEE TAPMR» EFFLORE > FLFAY
e R - A

ke A

(-)%ﬁﬁiﬁﬁﬂ%
TEORBEV IR FAFEFERHHMN F o RUEFEFH R K
& o ipw%¢am¢w,%aiﬁaﬁaﬁﬁ’¢$ﬁﬁﬁﬁﬁﬁﬁiﬁﬂf
FRIFEFTER d B RIFFLS v RE > 2B 2 Ao MEZHPN R
{fi » LB FEP o

422



() EFEVHBLL
fiter (2009) %2 EF L 232 8 Y + ( English as a Foreign Language,
EFL) ‘5“?{’9 ,fijiipka%ens ﬁvﬁgﬁ a‘K7 ,gﬂm QI]terJffljﬂ%;H 2 m@l,gﬁ X » 2% B X
d 151 B> 7 m;\ﬁgs\’% 24 %‘f”‘afnﬁ&mﬁsi]é‘_ﬂ e (FEL'%E- ) o
AT g AFEATATHEE B AP I AR KELT L Y H
R BV EZAEY R P TEY R RN M (-) R
FETRAFTATM 22 /T HREAFY R (Z) FIRATE R F 2 5P
EFFEYR  AETATMREE 2L LRk EY RS (2) 2 ko
%zﬁnﬂﬁrﬂ fmm § 2 o 5 - RDF Y S - FlYt 0 AL E TR
PEAP e EFE Y 2 B4 (llter, 2009) 175 A HFHE Y T
|
(=) FVRIARLZ
* 7 iE TFieger Q012) % A2 B LR B T £ T35 AXFHEY BRI R
T1E R Ad BT R ﬁ%‘i?q‘:i?%?k’ﬂ % ¢ « (National Centre for
Vocational Education Research, NCVER)#7 I} 523§ {7 » {éiﬁﬁﬁéi £ SR AL E
BUVHFARATRET I 2D En Nl SHRFELD NZ GRE > F EL LT
g2 ~ 178 % % - R0 & K o Cronbach’safe 4 %] 5 .77~.80~.82> % < 3+.70>
HPAM-RPF P EF AFGR -FEF L FRFSP 22 LRBH]ETR o 2
HALP Foit i LA REA GRR RS )
B~ BERaie
AET R R N LG 2T R A SR A ek 31086 - (ESPSS H F5
%ﬂ&/\ﬂﬁw ) 18 fr§4 -v‘f gsda % 1 l‘%faéa %\3?;3:J N I’%eaaf,%ﬁgu \E’ I’gsﬁs
MR 2 e BT AW 51010 1745 347 o pEF X305 EF K
it TR Flpt o A drae v § AL 2 FE RN AditimAeT
—~2k*m§m12k?%ﬂﬁﬁ§4mm$§ PRFBEFLEE?
A7 P oA 3dAnova R R EA AR O Far Rk E
WAz, ~ TEY S, B TEPERIR | FEFEA B L4495 2120 268 >
p>0.05- FF AR T2 IR IbRAELE TEYARS )2 FAHEFLE
= ‘7F'F‘§Ei\iﬂ3-7ﬂ»"§i"ﬁ§_fi EFEERE ARE%FTL R L R?
I 248 F %2 T8 EE T > §o%EAd KEFFHT NdF BERE
%‘Fé’ﬁ%“ ok m A B il AcE 4 BY R B F %R EDE 4 4
WpeRIELTFEEYRFE > RFY STV RLARS -
Do TRHATEERL B | HRAEL FEEY Skl %E?
Wip24 FohemT oty > RIANFRIHFEDNT 4 FiEHk FT
BPEY EFE HARRDTIONBERIS PRE & = FREFHF H5-94
HEY b FaF ko PRBEZREAFTY BERE L HED T DE K
3 Rt A4 BY Lok LT IS TS o

423



T~ ARkEBY
FTHREDRF 2 p o FH T mehRFH T B Y 22n
BRRFABE O WA Y HBE G b T30 ok Kot K ER D Ex
FEALORGE o T A AT AT S FIRPME T SRR R b HE 4 g
VAR SEMFLR v A A A LB GERLIE AP E YFD
RN TR AL E L SR AL ETERN T FIHE I B RAYE 2 Y
VRFO ERT TR - M AR RERF R EEFE G 1§ iyl

AAT T % B

¥Rk Tt T
Levene siit£ pdRE 1 pd A2 e
By or 2.130 3 104 101
By b 1.687 3 104 174
EYELA 1.115 3 104 347

+3 Anova % B #ca 74

Huw2 [ T e Ad R - F K¥h
T A b 1367.148 3 455716 796 499
TR 2ol 707.954 3 235985  1.526 212
FVRLAT £ 880.148 3 293383 1333 268
4 TEHEHER L
oy By sxn Fyeg FYRLR
P oA Tim 75.93 56.48 77.74
(FEF I HI T et &) 2 i £ 18.315 9.701 17.324
9 % ®B Tl 73.44 57.44 81.44
(FFr 4l T ) RGeS 27.337 10.804 13.625
9 5% wC Tl 73.44 50.78 82.85
(BLHE T b d) T i £ 27.337 12.562 13.490
9% ®D Tiag 82.15 55.48 85.67
CES A BEHL 21422 15.807 14.581

424



SN

-~ 2Ly
F 3z (2000) o B/} EEFhRREEFAEET c FTAEKT > 79 13-19-

FHP (2004) o FERTEKT AR % o 2 EMARKT 0 376) 0 2-8 -

HmE (% 102 & 2 7 27 B ) o AT oo TETH P o Bof

https://issuu.com/caece/docs/hci_class
BB % (2003) o A BB —APIH o FLFEER > 368 19-20 ¢

AT Q2011 3 HMEFFREFLHRD R f&*%’ﬂ;‘?i?%’ FRAFY EPL
Fi (ARZAL%H) WA RTAE 5 -

WIERE(2016) - H- & EVHR | £3 g,wwgizyr R - 2% o ¥
355 1-44 -

(2011) :Etf“'g”l pﬁ-ﬁ‘ TRE L PRRERFT (A DRLLGY )
a\:?'f’i "é—i ,T,J °

B oE s teie > (2011) c B EHHEEFE I AT H
mEg > 11(1) 0 29-68 o

|\
e
3
It
1%
S
bl
e
=k
b2
vl

N B WAL

Ahmed, E., Islam, A., Ashraf, M., Khan, M. 1., Chowdhury, A. 1., Karim, A.(2020). An
Investigation Into The Level Of Valence Offered By Different Pointing Devices
Against Challenging Tasks. International Conference on Advanced Computer
Science and Information Systems (ICACSIS) (pp. 129-134), Depok, Indonesia: IEEE.
doi: 10.1109/ICACSIS51025.2020.9263179.

Boon, H. J., Boon, L., & Bartle, T. (2020). Does iPad use support learning in students aged 9—14
years? A systematic review. The Australian  Educational Researcher, 47(3).
https://doi.org/10.1007/s13384-020-00400-0

425



Fieger, P. (2012). Measuring student satisfaction from the student outcomes survey.
Adelaide, Australia: National Centre for Vocational Education Research[NCVER]

Geven, A., Tscheligi, M., & Noldus, L. (2009). Measuring mobile emotions: Measuring
the impossible? In Proceedings of MobileHCI'09, 1-3, Germany.

Hilton, A. (2016). Engaging Primary School Students in Mathematics: Can iPads Make
a Difference? International Journal of Science and Mathematics Education, 16(1),
145-165. https://doi.org/10.1007/s10763-016-9771-5

Ilter, B.G., (2009). Effect of technology on motivation in EFL classrooms. Turkish Online
Journal of Distance Education, 10 (4), 136-158

Ismail, M., & Maat, S. M. (2020). The Effects of iPad Device on Students’ Mathematics
Achievement and Attitudes. International Journal of Novel Research in Education
and Learning, 7 (2), 17-23

Ling, G. (2016). Does It Matter Whether One Takes a Test on an iPad or a Desktop
Computer? International Journal of Testing, 16(4), 352-377.

Sauter, M., & Mack, W. (2020). Do input modalities matter? Speed and reliability of

touch inputs and mouse inputs in visual foraging.

Wang, X., Keh, H. T., Zhao, H., & A1, Y. (2020). Touch vs. click: how computer interfaces
polarize  consumers’  evaluations. Marketing  Letters, 31(2-3),  265-277.
https://doi.org/10.1007/s11002-020-09516-w

Warantz, E., M. (2019). The effectiveness of a digital iPad curriculum in the classroom.
(Master's thesis). Retrieved from https://rdw.rowan.edu/etd/2711

Wong (2020). "It felt like I was part of the data": Comparing Mouse, Touch, and Physical

Interaction with Visualizations (Master's thesis).

Wu, J., Yu, H., & Liu, R. (2019). Touch screen or click mouse? The effect of direct and
indirect human-computer interactions on tourist enjoyable experience. Tourism
Tribune, 34(1), 34-43. https://doi.org/10.19765/j.cnki.1002-5006.2019.01.009-en

426


https://doi.org/10.1007/s10763-016-9771-5
https://doi.org/10.19765/j.cnki.1002-5006.2019.01.009-en

ot

- ERFAPHEEFEVHBEL
AR EERE
>R JE | F |2
5 I N 2
‘:; 3P i LA
? 2 I
i
I S I e B S (Rl P s W Ez 4o 42
: ;;1 FARKA RNV BF L e f s|al3l2l
ARFEETHORT FTARE ERFANEY
2 f_jﬁo ok RRAGRFADIY S50
3 ii%;—q'“ im;\?\'—%‘ jmﬂb '%}* A) 7 l% j\%-ﬂ 5 4 3 2 1
B 5E °
AEEFRFRTFREE KD L AL
4£o"’ FRTERRA FEAR S a3 2]
-j\._!—_g:?’ B—d;‘afi'% x*i@ﬁ)ﬂ‘) j\ P
5 o F%T m 5 P r/{’% 5‘3& 5 4 3 ) 1
P
6 | St g A KR AL - S|4l
7| AGA R FRRAE L FERLe R G 14321
8 | F R FIMKA L EF R APRERET | 5141321
O | REHHE ERFF 1T & 5041321
PR KB TR EA LS Y 13 A
10 f"ﬁx._ iff{ﬁ ) /Eﬂst)"ﬁ'g +§fﬁ-ﬁ% % i A2 5 4 3 > 1
L Acff il o
11 | &% FRRAEY 23 - RBRFARL T 50413121
" fsfg P CDRFFFEF RN DEGF slalslald
13 | 267" PPTREfIF F@%  AgrBae | 54321
e 1 Y EARAE ke
14 'ﬁtl = 5% F )@ #’# it ”E * f 5 4 3 ) 1
wg -
B T2k F ok Wiz, N AR AT
15 | BT TRREARFVEF ALLBEEIRD) o1, 1] 0]
rE e
R BURLS W A FT g B AR 2 3 A .

427




Wik FTRAEVYRIARAEZ
AN
>R |E k|2
A5 12 p i LA
i i
Al | B EFFEFARN F 1% 51413211
Al A | BT RSP mﬁﬁg 5143 ]2]1
j: A3 | EEEEEEA saf3]2]1
5 | A4 B RN DR Y 51410321
g | AS | EHEEF A RS p%%ir\ B o 5141321
A6 | EF LT BiF R AR 51403211
Bl | i A g EARBIHRAT ¢ 51413211
B. | B2 | Bl N E AT ST o 514|321
ff B3 | ¢ i £ R IRE TR - 514131211
op E RIS 0 N EITF R A& AT
f% B4 #ooAiE Ao TR o S|4 !
B5 | BRl%R N LAY - 5141321
Cl | FFFEAFERA2ganEFE T 5| 43|21
4C£ C2 | FEHTAREE Y 248 - s1al3]2]1
. | C3 BEGGEAE N S R o 514321
y | C4 FFHgVRANF A G 514 (3211
@ BEHAENG oo N REDEF
e | C5 g, 514321
T olce [ FagrAHp e aEFL L heo |5 4321
’ EFFAARAHF R ¢ PP B b
i 7 | 50403121
C8 | EFHAGEALY T AFY O AE | 5 | 4|3 |21
?g'
L
¥ DI | BRa 2 > AYFTHAER - 51410321
HB,S
%
B

P Ik e RAEAT T RPPID k!

428




	海報20-20220513574-比較不同資訊載體與互動程度對國小低年級學生英語學習的影響–以字母拼讀動畫為例-吳思潔、陳思維



