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Establishment and Evaluation of High Quality
Science E-textbook Evaluation Indicators

Wen-Hsuan Peng  Chao-Ti Hsiung

This research utilizes digital textbooks in the fields of natural science and living
technology as media to establish evaluation indicators for high quality science
textbooks as reference index for both domestic development of E-textbooks
and current E-textbook evaluation process in Taiwan. The research process in-
volves two steps. In the first step, the Delphi technique was used by experts to
design a set of indicators for a high quality science E-textbook evaluation pro-
cess, which corresponds to three main requitements: “teaching materials”, “dig-
ital” and “nature of science” for curriculum in natural science and living tech-
nology. The questionnaires were revised and the final revisions were made, con-
sisting of 3 standard modules, 8 dimensions and 23 sub-dimensions and 51 in-
dicators. In the second step, content analysis method was used in evaluating the
quality of indicators. The three different versions of E-textbooks meet the
needs of centralized government examination and approval, indicating that the
contents of indicators correspond with the category structure. The technology
outcome is sufficient that could bring it in line with current standard and prac-
tices as well, but there is still room for development in terms of digital integra-
tion and teaching, especially in scientific method and scientific evidence.

Keywords: e-textbook, evaluation indicators, high quality science e-textbook
evaluation indicator
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of Electronic Textbooks and Paper Textbooks
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Few researchers are concerned with the relationship of textbooks and learning
and learners’ viewpoint on the use of textbooks. This study aims to explore
preferences concerning the use of these two types of textbooks among teachers
and students, applicability to teaching and learning, and the learning effect. Us-
ing interviews, we learned the opinions of teachers and students and employ the
interview results to make the following generalities about their viewpoints. First,
affective and functional factors affect textbook preference. Second, electronic
and paper textbooks have their own application timing and programs. Third, the
influence of the electronic textbook learning field transcends that of their paper
counterparts.
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An Experiment on Volume Measurement
Electronic Instructional Materials and
Instruction: Grade 5

Hsin-Mei E. Huang

This study examined the effectiveness of two sets of electronic instruction ma-
terials used to teach children how to solve volume measurement problems. Two
fifth-grade classes (N=108) were recruited respectively from two public ele-
mentary schools in Taipei, Taiwan. The two classes in each participating school
wete randomly assigned to two conditions: (a) the experimental-condition in
which the dynamic geometry software-based approach with geome-
try-and-volume-measurement curriculum was given (n=55); (b) the con-
trol-condition in which the volume measurement cutriculum without dynamic
geometry softwatre-based approach was provided (n=53). Findings show that
the experimental-group outperformed the control-group in overall scotes on the
posttest and the scores on the three subscales, including explaining the meaning
of volume, volume comparison, and reasoning-and-application. The interview
data also demonstrated that the interviewees from the experimental-group more
frequently acquired the characteristics of rectangular solids, the meaning of
volume, and exhibitions of dynamic figures than those from the control-group.
The distinctiveness between the two sets of curricula may show differences in
learning outcomes between the two groups. The implications of the study and
suggestions for enhancing children’s ability to solve volume measurement prob-
lems are discussed.
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ment, volume measurement
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Effects of Interactive Electronic Textbooks on
the Reading Comprehension Among High
School Aboriginal Students

Tzu-Hua Huang ~ Yuan-Chen Liu

The term “electronic textbooks” refers to electronic content presented on elec-
tronic screens. They are remote and are reusable. As such, electronic textbooks
can be easily adapted to the classroom. Course elements can be introduced as if
one were laying a brick wall, starting from the bottom and built up until a com-
plete structure is eventually formed. Adapting electronic textbooks into course
design has become a global trend. The present study targeted a group of abo-
riginal students in a Hualien County high school. Three aboriginal stories, Entry
of the Aboriginal Tribe, A Legend of Ami, and The Real Person, were adapted and
rewritten. The experimental group used the Oxford teaching model which in-
cludes six steps of instruction: predict, browse, scan, infer, guess the meaning
of unfamiliar words, and self-evaluate. The control group read texts using tradi-
tional methods. Both groups of students were taught in computer classrooms
and self-reported in written form. The experimental group significantly outper-
formed the control group in the reading comprehension test. Test results
showed that aboriginal students performed better in predicting, browsing, and
scanning; however, some may have encountered difficulties in guessing unfamil-
iar words in the text.

Keywords: electronic textbooks, reading comprehension, Oxford teaching mod-
el, aboriginal student classes
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] o It JTEERR T REGISREL LRI HEBERE 1OF » BB EH P NANETHE
BRAN T i B EE

LEmE (bumping reading )

TELCRE B » AT — (LB AR MR SO » A2 ERE H CAEF
1By > nJ N — (7B A R B e > BRI ORAR - ELENE 52 SUARHY AT RY
BRsIE o

243w ( mapping activity)

FEIERE B » PRI BT A 77 ST » —FARG M e S AR 1T 0 -
S 1 O RREE  FIEE AR = BB B AER 8L
KAl EH + 28 8 RS R KB BETHE 1 H AL A h s R SR
5 =03 AE S AEAR B AR 800 FTEBIAIARSR » MR SO RS = AT -

(Z) ERMREN (FF - BEE - 2013)

VIR ¢ WSO R A TR (e DL ) 0 T
2h

2 KRB A ]  H HDLEH O A R A SR - H
SCE PO LA 2 A R B TS 3 — R T8

}
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3.~ B - EFRERGH SCE P o] REHIRAE - B [F] 2o
S RAERREL At > FERAH rh  B []  o
A4 e ~ JEHE - SEFROCE P AR BN R e o BT LE A
FHETAOFEMR - B RIS - DUETT B s YL -

(P9) Oxford BIFEHAEME L (Oxford, 1990)

1.FHH] (prediction)

Pl G & 1 e Bk AT A 25 00 S R B AR ~ [ A~ B T R A T
HISCAFAL - WD BSE —EEEE 2 A RREN T SCANENARITA -

2.8 (skimming)

Foel A DR Bl G A LU U R © B & RIS A 25 7=
B EES - MEEFL - BIEA -

3484 (scanning)

T BB IR AR DL - W A 2 DL R 7T ORI HGAE. - (HA
[ BIE I FT RS - (R RS RS > Bl & w0 A= SR E & A -
i A 7 RO RS B ARG - AR ) T AR BT B o

445 (inferring)

el G & 0 B R B AN ] (i B Bl ) - FR AR UOCASRA R B RE T H
S+ AT/ BTN SC 7 BB sR) 1 BB v TR AL )

SAERAFGRMIEER (guessing the meaning of new words )

A ARGE R AR AR 0] DUR B DOR PRI T AR - IR RS IR
175Gl o R B A A AR R B B R AR o s T R R AT T
KB XENRE L MR - MR 7 i KA -

6. B (self-monitoring )

B et 125 el rp A S A SRS > e ] IR RREE B E 2R
RE 0 E B B AR A R

HH bl A S R B AR R S A - TR A THERR ) 2 2 3
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T TR B PR RN > HAR AR R AR R A B
B RER IR AR o

VY9 ~ 7 e G B

K& & B A BT EEHE - 2 B ZE A AU ARG T A 0 8 B R (R A
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1960 FA1X > 5 IRF O3 B K A1 O B ER R 7 o 5 B s H B LR R o A
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IEREFE s th o K1 - ZIREERY BB IR RAY-A R M A G LR ER -
JAMEERTTR (2002) fEELBITERIRTSE - R A B R UL T AR
BEIERRCP R BB ~ EASE B PR B E T R R R B E T
S8t R I B - fERRET 2 UREE HENIRER - W ZRSE TR EBE AT Y
Y BE & RIFRAGEIT AR - B 1 f D ERRET R R pRit

TG A8 % BRERE SRR Bl o] B8 B & T E 2
Korat 8 Shamir (2012) RIRFFESEH « & 7 F B 2 RS DIENIRS & » BEH
WU TR E N BRE B AR RE S o SR FEm B0 A 8 D) sE Bl B T8 &
HIRG & - JeFHERAE R ER TR BN AR - T E T £ T HL B A B A R

W

BRI

— - I

AR E B L ACERE B R RFIE—FRBERHR - %
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1 B#tasa e Bt
FERUACHR « B (7%) (2009)

L3R ~ A RIS EIR - R R E AR 5 e R 8 TR &
o GRS L EXE T BT A AN TRE B
WA IERAE - HRREMSE B —77H > AR RS S LR
B o B REZA THRE UL - R ERERALE 50 (R FE
RE4 > B4 20 N L4 30 A HAPREBEE 24 A~ FISEBKE 20 A~
BEvR 2 N~ MER 4 A o PERIAER S @ —FREEE 50
Ao BAE24 N LA 20 N BIERERKENESE -
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9 3 B 120 AT G RAMAES 820 REAFIET
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SEFIE o JEEERRE Y 2 (B SR A TR 0 WS 100 43 o

VY ~ B Bt B2 R A B B

AN e B AR A B TR EN % AT LL Oxford (1990) FTHE I (0 5 B it
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(—) BERE - FERFI LR
(=) BURHIT - ATESE
(=) BAIE = EfREH
(M) BERFEMR : m—
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.ol EEENHE (FEH)

(a) FAEBAERE THRENRE T - ZEHRHE - TR RE
G MET RIS EDE 2

(b) HEHHRM - THEEmS R  EZEWE T LIEEE 2

(2) FEEGE)

2 S PUERIE B E FHRE - (EEAREE LB TIRE - (BIE)

(a) HUAMEEERE S B H A SO £ & BN

(b) BEMRHEEF SR A T - GREEHEIT -

bR BT TR A ERS - FHISCARME eI T - (R

(a) HENRFSCAER, - BREEECATHRHER CETHE —E
id 0 nJLUBER BENDIEE - )

o BFAEHERBYE NE (M)

(a) BEMIRHEZRANIEE - FEEEREE THRE iR - ¥
BT -

(b) Hihilita TEEAIREE T - S ERBIE A P AR 2
e

d R SO i e R RR

(JHHAHCERIRE R )

(a) BEMERERERBOCAN BN SURHREFIRES > B0 THiRE
P~ TER il -~ THRRTRG ) ~ 1 Ty 3 TRy -

(3) frEWEE) (HHERE)

a B ETTER = R GRE - N LRI ATRG R ERE f) 1 - SRRSO

FEH] -
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AR H BRSO TP A LA B TRIIEIN 2 FERIE —Fhy 2
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FERVEA TEHIEIR 2
2. P4

(1) HEFTEE)
A AT At L RS - BSOS RS
bEA ¢ PR S IS R
c. 7| REBH
(a) FHPAEBETHRIEFNIEELE T o BETRR : T RREBEAE
fERE B 155 AT R — (AR R IE 2 1 T RSEEH IS
TR EM T a] LB EIE 2 ) TRSRHAE A R (4
BRI 2 |
(2) FERIGE
ek M SV NG = R T
b.fE B T AA R AR S b ~ REIR R 3 A i T
cfRERSINE T (B
AR BRI R E A E
(3) #FETEE)

RS
b B LTRSS AR PR
S

-~ B L L P SR RS

AHIEFE R RS A R 2R A X8 5 o — A B A e A B AR RO 2R
BE o DUAS R KB A0 5 BEORs SR80 - 36 DURR 7 BURS 80 - T HRIA
THEHIT > EEREE A W RE E A E BSUR - BT HEB T
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i > SESTEMR Oxford BUERR A HETT 2 A B B L B 422 SRl REL Y 7 (H0 s SR
AT A B A E R E > A RATE 3 PR o F(1, 96) 1l £5.78
(p=.08) » KiE.05 HEIKEE » RRAIERFIEMEZ R - i E— DT
HAFEIHT o
$23 > DI B A3 I #2300 BUB (8 TEEE A T S S B A
PRETTEBEBR TR0 s 26, 6 S hH B P 1 A 12 0 () B G PR A BB |2
A 72 5 o S HH 32 AR A8 B B 2 I BRI GE B AR 2 R B (M) ~ fEtE 72
(SD) 41 4 A »
LUt BSOAs £ a3 0H > 61T B I 7 S S U ARG SR a0 2% 5 P »
A [F AR A ) 32 30 1 B G PR g B e L F 1, 96) B RS 6.64( p=.01)> #£.05
R K E » B P PR R AR ) 2R 2R - |
B rE AN AHER B 2 A T U3 B 5% 40.69 FT 31,51 0 43K 6 R © BUR
B B e I R B B S P A o
RS RS DA ABEEAGETE F AR ER R g as
T R RE B AR AL B SR AR TR - B - R~ e - B
AFNGERIEE F A H Fotm S8 2D BR AT R > B RE ARl R S /S (1 2P
BEAML S B REEM R IR Ie B EATEI R = AE T EEIE (B
ERIN) #E2E > 24 0K A ERB/NEDEETRE - ~RmH
fli51 28 o Cutting B2 Scarborough (2006) #2f5 M) ¥ B CA K EH
BB Grellet (1986) f2H T 1 A1 [t ) B RGEPE AR A B4 > Kristin
Leah B Soro (2009 ) 727 I #E 3 | /2 Be 38 P AR BB 4T B RIS » Smith (2004)
R TG A #CRIIGES ) ] LB BN A TR SUANEE » Kern
(1989) HifRH! B Fta ) BERE & Hofh 19 B 3 BE AR ORI « H BLATH 5T
i AP JE o
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<3 TR B A R R R B % B M

AR ss df MS F1H
FELSH) X TR0 B 23.29 1 23.29 78
Eob s 29449.28 96 306.76
F 4 e A R R B i & P B AT
i PEHIRH CLil
N M SD N M SD N M SD
AT 50 1670 11.74 50 1233 944 | 100 1452 10.83
il 50 41.09 1814 50 3111 1674 | 100 3610 18.07
5 NERLBIETR T = b AR BREER AR Rl & SLEE B B
AR ss df MS F A
Hia g 379.42 1 379.42 1.25
FHE (FERBT) 2017.09 1 2017.09 6.64%
A (38) 29472.57 97 303.84
*The mean difference is significant at the .05 level.
6 RURpRERRTERR V- E 8
415 P 542 ISR
TRR ERR
i 40.69 (a) 2.49 35.74 45.63
P 31.51 (a) 2.49 26.57 36.46

at ¢ a R ATRUR YIS R - AT#l=14.515 -

— ~ Oxford /N BB 24 B AR T

AHFFERTE G » BRI Oxford (1990) FATERAY/SIEDBEHETT =

AT THREBHR B AR EBNER 7T
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Textbooks consist of text and illustrations, however textbook research tends to
be concerned with text, rather than illustrations. To address this situation, the
current study utilizes information processing theory and cognitive load theory
to explore changes in the design of textbook illustrations and their use in
teaching and learning. A case study was employed to collect and analyze data
using observations, interviews, checklists, and document analysis. The findings
show an interrelationship among the written curriculum, taught curriculum,
tested curriculum and experiential curriculum and positive changes in the cur-
riculum. However, there is still more space to reinforce a systematic transfor-
mation among different types of curricula; that could improve the quality of
textbook design as well as the use of textbook illustrations in teaching and
learning. As such, textbook designers should check over textbook illustrations
carefully using cognitive process principles. Teachers should monitor the cogni-
tive processes of students for illustration learning and develop appropriate
teaching strategies to facilitate it. Students need to view illustrations as im-
portant learning tools and to learn how to decode them. Educators should align
content and forms of illustrations in tested curriculum with those in written
curriculum.
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