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Abstract

With the progress of information technology, children picture books have no
longer be restricted to traditional paper picture books composed of printed texts and
static pictures; instead, various digital media integrated electronic picture books are
gradually developed. Electronic picture books present the advantages of better
interactivity and multimedia elements than traditional paper picture books and could
better attract children’s reading interests. Nevertheless, electronic picture books also
exist in excessive animation causing children indulging in sensory stimulation and
diverting the reading attention. Moreover, electronic picture books could damage
children’s visual acuity. Thus, paper picture books are considered more suitable for
long-term reading. However, paper picture books show dull model on supporting
reading. The combination of digital pens with paper-reading is therefore emerged in
the past years and the plural reading model integrating listening, speaking, reading,
and writing has been developed because integrating digital pen with paper reveals the
advantages of multimedia and interactive functions. Based on prediction strategy, this
study applies brain-wave attention detection system and heart rate variability emotion
sensing technology to discussing the effects of traditional paper picture books,
electronic picture books, and digital pen assisted paper picture books on children’s
reading motivation, reading emotion, reading attention, and reading comprehension
performance. Furthermore, the effects of en children with visualizer and verbalizer
cognitive styles and different genders on reading motivation, reading emotion, reading
attention, and reading comprehension performance when reading with the above
reading models are also explored.

The findings of the study are summarized as below. (1) Children applying digital
pen supported paper picture books and prediction strategy present better reading
motivation than the ones reading paper picture books and electronic picture books
with prediction strategy. (2) Children utilizing digital pen supported paper picture
books with prediction strategy reveal better reading attention than the ones reading
paper picture books with prediction strategy, but do not appear significant difference
from the others reading electronic picture books with prediction strategy. (3) Reading
electronic picture books and digital pen supported paper picture books with prediction
strategy shows better reading comprehension performance than traditional paper
reading with prediction strategy, and such two reading models appear the same
reading comprehension performance. (4) Female children reading electronic picture
books with prediction strategy present higher negative emotion than males do. (5)
Female children reading traditional paper picture books with prediction strategy



reveal better reading comprehension performance than males do. (6) Male children
applying digital pen supported paper picture books with prediction strategy show
better reading attention than reading traditional paper picture books with prediction
strategy. (7) Male children using electronic picture books and digital pen supported
paper picture books with prediction strategy present better reading comprehension
performance than reading traditional paper picture books with prediction strategy. (8)
Visualizers utilizing traditional paper picture books with prediction strategy appear
higher negative emotion than applying electronic picture books and digital pen
supported paper picture books with prediction strategy. (9) Verbalizers using
electronic picture books and digital pen supported paper picture book with prediction
strategy show significantly higher reading comprehension performance than reading
traditional paper picture books with prediction strategy. (10) The reading models of
traditional paper picture books, electronic picture books, and digital pen supported
picture books do not appear correlations on reading motivation, reading emotion,
reading attention, and reading comprehension performance.

Finally, the study also proposes several valuable suggestions for parents, teachers,
children reading promotion units, and future researchers, tending to provide benefits
in enhancing children reading abilities.

Key words: digital pen, paper-reading, reading motivation, reading emotion, reading
attention, reading comprehension performance
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B2 fFH B AR RN R S e

RS PRI S Mk Regl i *9€*§“*$4¥%7?9ﬁwﬁ(ﬁ
X% 1996) 0 F ¥ 2 BRI A ST~ AR s B RN 0 R
Bt #ALE S (facE 0 2000) - £ ¥ BB EAPLE Y X P 60T A
7? CARHEAY BT FER LS oLt B #"Lr/f@m'fiﬁ’ﬁﬂ*ﬁé s Bife
B g BB Sk T ﬂ\gl:)j}&!ipé g - BdHB - FBFLi i ofge
i2 4 vks M e R AR -

-~ BT S RN o

M E - B4 e R o MR €SI F B AH A T AT

B> (Mandler, 1975) < gt ¢b » {5 B BB E BT F B > “TEE i BLFR
BREHEHK VA - BRERE O HBEWE G S T it (5444 1994)0
= 725 F_Csikszentmihalyi (1996) dn 1 » § 4 i1 jF >0 R fR75 § e X LM %
Pog FlE 2ok Bl Y > R FEEER Lk §AR R BB D A R
R ER-EABEL G Y € ap v F 2 T4 AR | (Psychic Entropy ) »
%ﬁawﬁgﬁﬂﬁ#aﬂﬂamiﬁod“?%»&Wﬁﬁﬁm%%%%ﬁ
% > gﬂ BREF P 2R > R PFERH Sax

£ RSB R T R EE P 0 B LR s e RICER F 0
F 77 LARR R o (Bucci, 1997; Bower et al., 1998; Kneepkens & Zwaan, 1994;
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FVEPRATY g VERY TP ALY FREZLIER 27 BH
8B KL ¢ B B = sz (Watkins & Coffey, 2004; Guthrie & Humenick,
2004 ) - Waples (1940) #-F@ o £ B A p Ad Iz A EHEs > 22
AP Eb R R o i aE BAEE TR A L *{é *\%"‘a‘

P ] ﬁmﬁ{ e BEFORF A Y IR é—*‘ pe Aoz
MRS R F ) AR SRR > B AL g L anE & A “’Sﬁv#ﬁf‘f
m%%méi’jfwkmaiﬁpggﬁﬁﬁéﬁ{@ﬁﬁﬁm
Gambrell (1996) # 77 B# &4 nT & 5 B A hp AL U2 H3EEFH
FOo TP RARFTRFAFPIARRF AR LL PR FlivEs 25 B3
BB F A PRI RAEY o U E SR T (1995) 4,
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1?\:‘ \m 1.“‘_; ‘-\-n
a =

>~

;\é\n\‘;
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FBRF kS Bl onEH o 2 B3 =2k (Gambrell, 1996; Gambrell et al.,
1996; Watkins & Coffey, 2004; Guthrie & Humenick, 2004) - 2B F & =< > & >
Gambrell (1996) =¥ 7 4p 1 » RA W AR A ZS Y DFgF G L L nd 4
U—U—gle’;\'%'gg P R AR CRAESAFEY P LR PEFRERB R
g LHRAWRER o Ed ﬁ%@é@/k R B AL A RHERS G
Gambrell #4(1996) s g ap i BFF g P15 RAGHBOI R 2 RFEREH
PR AN S E ¥ 02 AguEHE S gﬁmrzﬂ; £ 8 'F"’IH;L“;}FT“" Bl
GRW F o2 G F 3 ahB % > Watking - Coffey (2004) 451 » i R
FRAEDEFABT (GH4rF R E -2 203 PFE ) kL BHHHS -
#73 J“’W&mﬁipéz\ »z ;5 Wigfield 4= Guthrie (2000 ) ¢ F?ﬁip B B en
—J/FE ook A B a0 g inaig % 2 & Guthrie f= Humenick
2004 ) mﬁﬂz" PR o
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ARA O FEFI ARSI EREER A RAF AR B BAHTR
Soff By dl e Az (Carson, 1993) - 3 5.t (1987) 454 » i1 R4 2 2411
BTy ER o R LR DTGB ER T T b PR B D]
derided] s AT GE R A2 AR Y o B F® (1991) iR 4
BRHER Y PR S g RERLE - Ao MR EF b SR E@f D%
o LA F A2 o James (1983) # NI R4 - AR AR L RO
PR AR RAFAGLER R TP T > i S BRI R S
EFEM P che plaz (2007) {i8- AR A TERL AT UIFEOPHT
B A E M B Ar gD % ARG i L AR o 73 (2010) A iX R4 AL
Lﬁvff@“’ LR L et o 20 R LR AP o R e a2 2

FIFTAN AR ERY 3 FR oM G ATV kL & F R
z_— (#Rpz > 2006 ; Corno, 1993 ). d *+ 4 %gd BEELIMLTFARLLT
1A - H IR T AR - A2 R F o A2 F VAR Ao F A
FEE DT fI&{;ﬁ, ey ’”‘W}“”“ PoFER Y B (EREP > 2006) -
mEYEARFENE A TERFE > Fiks TR 40 > > Ui
ECI IR ﬁ"%’g"lﬂ’ﬁ’w ~ ehkzit (Posner & Rothbart, 2007 ) - /3 &, # {?p ¢ iR
il-\/f){—s{ '’ B #i”;- (B EFR G ek o Lamf-Beale (1991) 4 & - 4 & P g3 d
B AL A R BREE Ssg FHF O o Shalev (2013) 1 » o
ph - ﬁé% —,‘ri./zﬂ{%z}m_,& SRAELEL A LT REFIAME IS i
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X FHRAERAR X T R A AL i EHFETY BRLAL
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i gl 'fﬁ"‘f’lé%?'ﬁ‘i” T A AR RFHLEEFORF FVH
AT AT 0 KA 0 F ST L An A dedr ﬁ;&afr& REBUZEFIZEH
FEHFZ Y sz (Riding,et al. 1995; Ormrod, 2008 ) - H ¢ zuswh $2 5 B A 2 o
@W”‘)ﬁfﬁ?m%ﬁ%’ FLAY ;fp Do FEFRAEYRF O ABREE s B A

F,\;IVJ}L oo RIS Y 22l 5 §et (Hansen, 1995; Riding & Staley, 1998 ) - #
Rl Ak REREFEY ’*‘ e BRGE 1T A B e 1,%#%’ °

- S~ RATh ROR R

vk A A b e i L a- fi- hs 4 (Witkin, 1976) 0 £ fa
FURE B B g ent ﬁa%;ﬁ P A E TS ERFAFES LA Y (Mlller
1991) c 5 XS IBRL R ERRATR B B ARAES Y TR L
BABEBRAITS FHAL T RO G L LBy Y Flao- 2y 'F;f
Mt o o A S 2 R %\F-P‘m + = (% F #1991 ) Messick
(m%)ﬁmmﬁ&ﬁiﬁkiﬂ‘ % tho WA A R AT el
AN RN S S fg_;\ ; rmb TS B oh B E G
w%mﬁifL“J’*zgﬁpwkmﬁaﬁ%*m°#ﬂwa’4—®®w
TWhope Feamf s Bafrief@en™ 4 pE S N EFRD LG BRI AR S
mip g L B AL Findrk # (Keefe, 1979) o

EE L AR R T A P OB R AR R AR M A i AR Y T A
BRI NE ARG F B A AL B RN %\B? ) TR B
- AR Ep e Mt~ PRGNS S 2 BRGNS S E TR kR
PR ITaER - 25 TEMYA 3 M 3 IR ’};E,ml[a; A 13
LA e 3L R A2 A RPEY S TR EER A FRLh § 0
AciEa Pt EREENBFARTE R FEEY A HEES -

=~ TREE /233 Rk RIZH

A h oA &\;T“'% R A Bldo BE AR k8 B2 A (Witkin,
1971) ~ Bl ¥/ = F 3] (Richardson, 1977) n4vh 25 o d 30 AFT 7 4% il &
23 ’é‘:—* FAEF A Pﬁﬁfimv PR f R T AR R iR

B a2 B e F 4 Ry 4p B el A (Visualizer ) 2 < 3 4] (Verbalizer )
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Paivio *t 1971 & 4% M1 B/~ T3 L AJT LS 5 105 A S oA i AT
M HRA 2FESY FRERT LA BN B T2 AT F AL adld
BRAEMGAL 28 B AT HIEF XV FRFEFR L SAILE T
1977 & Richardson -4 4 #5713 2 AU Rl b 2 32 L ehik e > Bk B %
& DE§Al ) (Visualizer) &2 T2 34 (\@rbahzer) AAE 0 H P R e
BfEE L IR (TR iﬁﬁﬁ@@,%ﬁiﬂﬁwmﬁg > A4 gl E
FOSER A B EY F A MEE T (Jonassen & Grabowskl 1993 ) - Horton
(1991) » zn % AP L > Bk enk e+ T35 (looking) =17 34 » i
EF RGP TA RIS 5 a2 F AP R H%J (reading) = 3¢ >
P R RRE oA B LA U BIRAIL LR Rk A
Vi FAMA RS F A 472 AJL S Y 3 L (Richardson, 1977) - Riding
(1997) # AWM E~ FNFY FeFVHE LR 23 B3t g~
FRERDFTAET SR .z.&mb*%‘llzﬂ/»\ﬂﬁ’* P E 20w F Al A ¢ KRR R R
{g,\ﬁ.;;u Lo F e ;K;E_?_ﬁ; o

2R REPRAS Y e

Riding & * (1995) # ¥R #F 2 HEnoh 2 F M o g ¢ ’?IFL 18] %
A2y ARFAFM BT F BV A RRF a2 FANTI MR EH
T AR B Y ARz o Ormrod (2008) + 4p o ¥ F A m-’%ﬁ 4 B ﬁ'!
v FANEROT AR € Fant s o q B3 F 4 PR G R A5
ERAFTIME > A € Tt fudio ¥ ek Faé%“' % 4 ¥84 » Mendelson §= Thorson
(2004) 4R GA 2 2 F AT FALNBERRA2FTAFFPFR> B2 F
SISt A ORI S (R A i fow A S e F i d o Bl
F P EEELR o0t b Plass® 4 (1988) R F R F AR
FERNEFDFREY ALY FROBGAE L A B B 3oy
RGO PHIL S FEIRFIPEY ARG R A FADFL A BT By
BEEEY oL RN FALRFFEY 54 o LR o Casey & 4
(1991) R ARG BT F AT L A @A e M R RE AT
FMERY VMo R RAF L PR FAPF A o f
Hansen (1995) e~ 5 Bg 77 » % & 4 EH ke frd uimh $oAp 7 fepr - £ Y 2
»T € AP ¥ ek de B o Riding fv Staley (1998) ~ 3 I A 8 4 & Pophrikds ¢
R 2 FA R AR kel A 2 AR 2 R HYGRE ER G £E 03
F—';‘g P E AR RFI AT AR o o SN HONE AR AL 2 R o
AR T E R G 2 F L hBE s B2 il > Fla i S B E]
A <?49t4hnk\p PRARA IR F AN d 2 F A A R Ay AR A IR B
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Fr & MULiZHBHEEY OB

- EMARNS § LB

FEM LA TR PR ARG R »ﬁ; ;;L’gl AT
EERM Y Ao Fu AL nmae F—;;ﬁfﬁm oo gLt AN IE NN B
@u£$%ﬁﬁw&ﬁé%@@gt,giﬁigﬁﬂ i\&%\ﬁgﬂgi
PR A B KR pe s Tlgechp 7 (R 270 2006 ; Katz & Sokal, 2003;
Worthy et al., 1999) ¥ P 2 Fhe B2 (2000) 4 40T 4 B BT e
EErr i 48 &Eﬁﬁ?i—éi?rz%gﬁ?c\ R A S AR
oo TR HPEFB R A AR EEFR kL BB E T o ”
£ (1985) 2 BF| T L E S BEF A b T2 FERE NS LA KS
BY LM pE ﬁv«fr’LL%F METES SNV I ST SN S W 8-Sy
ko A I R~ ?‘mﬁ R R Atk /IR £ A S NI ) Y

ERFAS Y o F ﬁpi#ﬂ LA mRABRFENAESF 2 VIR FLe 3 u—,ﬁr—‘gf}
B %+ (Marks, 2008; Gambell & Hunter, 2000; Deslandes et al., 1998 ) »
ARERIFRAIAEIY  FARFAL T pihbatt (Baker &
Wigfield, 1999) » & ¥ § 2 i ¥ &5 1 FRiFEa BHF > ~ 2R € 57 KF &
7 B (Tercanlioglu, 2001) -

ARFERE S FIATHFRA AT A LR { B EOREH & A (Poter,
1995; Swalander & Tuabe, 2007 ) » § 2 %> B 3f 2kt 3f 4 ch @484 40 » ¥ 9 7 %
RABARS - BiEd 25 f 2 2 8- PEOARFF Rl Xy 428
(Baker & Wigfield, 1999 ) - gt ¢t » 3F S 52 3 E\#F b FEcY AARHA-
AR FR 2 BAERFAER V- S g o x4 EF R0 - A G
TR~ A EE TR (Baron, 1996; Sokal et al., 2005; Gambell & Hunter, 2000;
Millard, 1997 ) -

ERYAES Y2 L E L) Taky

FL At BB BRI EREEARALET £

= n;gﬁ@%%wiﬂ%*ﬁoaﬁﬁ 2
%@ 2 { ¥ (Hyde & Linn, 1988) ; ji % %a#l 5 8 chi &
WAl 2 e ] @ § MR ER * 2 g am o
BRI R R FI L A T 2 (R

B
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FOFRL o L E ARG FRARFAMNLREE S TRL DT
(¥Fe&f~2Ef »2000)-

Hyde £ Linn (1988) 4p didt sl R iv + 1+ ehZ B € F] 5 T #4618 K
PR EBET RS AT bt ARF RN 4 P ARBENT 4 2Pt
R2ZFa AR aF LRIy T A - P AR 2 B & AR
JRRTREFLAR R ES AL LT AT §ARFE LA RS
AoV - BFEHEARFEREREOFL Pt 72 ARFEEREHEAL
4 >+4 4 (Gambrell & Hunter, 2000 ) - Lietz (2006 ) %= 7 » 3 J* 4 cnfEf =
%ﬁ%ﬁ%% > 8 4 o pteb > Camarata ¥? Woodcock (2006) » pht 2 AR Y
ol (eimbf e A 7 4 4 o

Fobo GG RTER B B ( Organization for Economic Cooperation and
Development,OECD )12 2 W™ & 5 = ij‘u;I-;E_ £ ¢ (The International Association for
the Evaluation of Educational Achievement,IEA) 4-%1 B 3f % % #1i2 (Fis WM |
w8 4 2= F 23 (International Program for Student Assessment, PISA) # » &
2000 £ 44 - Lo BRRS I ASFLRAREN A T BEH AT R
Feht 3 B RILIRG 4 b e R B 2 9 2 (OECD, 2001): 2003 # % PISA
R FIREH e b e L BT B R - AT BRent 2 ARG
4+t 5 4 (OECD,2004); & 2006 # 4 1 -+ = R 7d&% PISA =it >
RE T AP e % (OECD, 2007 ) m 2001 & & IEA #7347 eh PIRLS (Progress
in International Reading Literacy Study ) ## 3 3% £ 45 i » &= - 1 @ B foh—+ R 82
¢ AAPFEFAFENT A (Mullisetal, 2003) > % 2006 & T 7 ¢ -
AP AAARFA R BT 4 ani S (Mullisetal, 2007) -

FEFR L AN R B B R LR S ] SR AT R B4
PRFA RS - RFALAR -RFAFL o2 RFRfMR A T AL - TRADET
Flptoom AT AH T RN 0 AR BRAAE A B

R
AR TS R ES RS AN NN 1 FLl

MELBerEd - BEFKET L o
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RA Rl &

Gagne (1993) i Kt A - f8F s s~ F 3 &l {Ed o B3 p % o
a2 Y s ILREAR > M PR AR AR e A R W Rl ke
iﬁﬂﬁMQ~FéFm%#a§ﬂ¥'?uﬁmﬁﬁiﬁéiﬁgy\ﬁg%
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