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The Impact of e-NIE Based Lesson on Science Process skills

and Scientific Attitudes

of Elementary Students

Han Jong-Hak' + Lee Hyeong-Cheol®
"Ulsan Naewhang Elementary School - *Busan National University of Education

ABSTRACT

This study was aimed to find the impact of science lessons using e-NIE on science process skills and scientific
attitudes of elementary students in comparison with that of traditional lessons. Subjects of this study were Sth graders
from two separate classes at a elementary school located in U city. And the experiment has been conducted throughout

10 lessons for the duration of total 12 weeks, where one

class, experimental group, attended e-NIE based lessons,

while the other, comparative group, with traditional lessons for the same period, in an effort to collect both pre and
post test results to compare. Findings from this study were briefly listed below: Firstly, e-NIE applied lessons were
more effective in improving science process skills than traditional lessons, especially in the domain of integrated
science process skills, with meaningful difference. Secondly, lessons combined with e-NIE enhanced scientific attitudes
of elementary students more than traditional lessons with meaningful difference.

Key words : e-NIE based lesson, science process skill, scientific attitude

2009 N wE&IHAME 2147] A2 L PR
3} 719 ARBlel A st w8 S, @ 7%
o Aol ofd A7 FEAHol 1 lei =y
& & gle AeHola &

otk o1& 9l&) Aetugol Exe At
ZH ZtFojof g 3 45 2gs 2 shed 54

o O =

o glov], Ad @ol g Fue AWE Fahl
SatAel Bses e ARAEL S5
1% AA WY 44T FAE AAsher B8

2 2009).

theket Abgle] BAlE o] zZtmolA] gu gE
AEE 1909 o] § A2 wretgiie] o
o] B-galuA Ak A4 HElsle 87

T AE

st WA= AH“" A= grd g
TR SAE 2 U7l NIE

In Education)E WA Z fol3HA AEE +
o] Alio] @A Lojvta e %Xﬂ—%—
o8 HIotH, g AR A
T2 7)Y W g olgt FH E.L_O]U%

Qﬂ%
o> 3’3%
o328
T

g o*
o
=
= 2
kT o
&2

Received 1 August, 2014; Revised 20 August, 2014; Accepted 27 August, 2014
*Corresponding author: Lee Hyeong-Cheol, Busan National University of
Education 24, Gyodae-ro, Yeonje-gu, Busan, 611-736, Korea

Phone: +82-10-6505-7245

E-mail: hclee@bnue.ac.kr

“This study was supported by the Education Research Institute of Busan
National University of Education in 2014”

(©) The Korean Society of Earth Sciences Education. All rights reserved.
This is an Open-Access article distributed under the terms of the
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.



254 31=3} -

ol

AL, oA AFLE V1E Sl

e uSetad B, 2005)

wj A 0] 7] wZe]

Fol A2} AEl A2 Az &3} #AE
RE Bof 2 AX.7A E3} AL 2
S Y go] A @A enz st

3+ Al1L2

gl

$$ E1 0 YuE 57 2
§o BET 5 Yrhe FAA
19 A2E Qe ylelehs M3

Mz

&
A4 gol, A

27} bsEthe B4 BEdle] aias 84

x} BF2=7)9) 8Fezl7tke] QAR E o] o] FOIX EE
SHATHA =4, 2003). 4 234 QIHYlS] BEe
2 eTeRIHG 2elqlol A o] Anjef it
Hla$-91 5 7HA 3 9l NAR Al Il Al

Ql
B4 FUFE T Yok ARAE AEY
Aol E2 HEolA HuE AN R Qo] A
Ax wREEe i il UF 78 FHA
73 Qe FolA R A R 7o) WEE 9

ElUl A2 Ao Bl AlAeh7 = vt B3 3E7
AeE BRIE WEoA At shA] ZAH
o[op71E AU FAIR SR AEE ‘ﬂ%_ﬁli

W FolalRo] 3 Udl AP EAIE
Adh A9 ARAAE Az 51 o
NA L
(o) T

27 FolAEF AEul A2 wfA <

2 gEAT AR SR AR St A
AAAZGES AL ATHEMEZ, 1996).

wh2}A] e-NIE(electronic-Newspaper In Education)]
Zde dferhele] Wt mE A xe]E d7dol
T} NIE9| A2 AAAG AIZHA, 3344 Aok
St FHO i, W, FoAtgo] 7he A
2 25 PHI 995 B85 §A Azt
& g UTHEAY, 2011). FoAlEs Eeshe=
wAbE REEA] QEYl AEE v B AARE
BE A& gAgt 4o 2l AEo]
e AL olf g AthAQl e mEE @il
. eNIEE NIE9] A& S4sh= doln 54t
9 AEFA7E dg AN Zeahd
NE= 2013 exeRle Jute usdtEe
T afgta & 5 2005, ).

O ZoklA NIES 283 BE
A, 2001: &1 &, 2002: Hhalell, 2003: 7RIS 2007:

44, 2007)7F 2= o] SGYE] A A2 T T

Ho
it

off o > kI

]}\

l

oo

EEECEEE T
B AR Yelth
A 123 A7 AHEE feu

OM 4 4:(2003)
AorS B3 ],o% o]gu} Al
s g g% o8s 1%4
./[: otq It 0] ]_j Yl AlZ
fo1
o}

g K
1—‘_;;10
=

o

i

o

z

rE A
£ qlo rr

H
"k
R

.

o S o

o\-m‘&

[
=
.
v
e
Z
tm
_?ld
¥
lo
={

0], 2006). 200013 =
wF o JEAZ
(2001)& €7]¥+ NIE w53
g7 gl | 1% g gFolgh= AellA] 7wt
NE 2% &8 &
n)sHA| Vel g ol;
NEE A T8 % TJrf‘%% ﬂL‘E
J Ho

ofu)gh 2ol 7} wka shelch

O
et A Fd oM g7 ZRAE Mo] 25
sty 3shd S E9 st oA EAledd Al
o A EHE A E ke A Bt
ATk A1 (2006) e-NIE 3ts5o] dh5ate] s}
ol A A el miX= Aol sy

01‘0]—_11 A3 e-NTE [l Jj].?:ﬂ— z]—_/]zq ok <]

v 7}% 2 2t %h =3yl A9
a3} g Aoz nadg
ALY F NE 42 a4 73 118
A <12 A Bass e At
el A= AL GEAt olel @ Be )
AFE e 9 Bel ek 2R At ok o



eNIE Sh¢o] 2584 A3GTF5Y 2L J8a o] vVAE 9T 255

WA e Alag @ ik a8l #- 3}
Aol o} 7|AHE Folie A Bot] #3l
g AA 571dE 712A ol e ddd He
A 4 9l ol Wshe Sgate] #Het
Ted= 712ed Eae & 4 dvha AzEnh
agjate] B A Al RS FEdHe-
NIE) et =¢jo] A& stz vlae] H3ts
Shate] Fetgre 2t Beb o ofm g A}
WA S vAEztl tste] gotEun
TAAN ATEAE Tk 2o

AR, eNIE 852 25349 Aehe758 ]
Agke] oj| Ygs A =7R

EA, eNIE 852 253l 34 ejme] W
Shol| ofd &S vAETR

oo 2 ooy

1

1ok
=
W

r
re
-
o
=
o2,
rlo
c
>
2
f~
L
ol
rr
o >
P

g
rL
)
=
=
-
9
=
&
ol
=
T,

s 2

o ol

>, 7l
r2 ol
>
AR

o8 f ¥ 30He A%

o= FEH] 74

0w

oy
=

ol

(e

| d
oX % >

s
Q.

o ©
R

)
D
o

(e ozl
i
e
o o

o 3,
N

T ]
.
_E‘
il
ofy
i
ol
1,
=
)
P‘l
N
W

9 . A
FAYSA AE2AE Fol] AU AR E&
Fol 7FedA oARE B Btk dEA=
29 8](2001)7} WHE SEAAES o= & H
A A &4 A8 712 AR W EE 25
gl 9A| ko] AHE-SHSATE e-NIE 855 ¢

Table 1. Composition of students for research
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Group Pre test Treatment Post test
Experimental 01 X1 02
Comparative 03 X2 04

Group Male Female Total
Experimental 17 12 29
Comparative 18 12 30

Sum 35 24 59

01, 03: Science process skill, Scientific attitude
X1: Class using e-NIE learning program

X2: Class using traditional method

02, 04: Science process skill, Scientific attitude

Fig. 1. Research design
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Table 2. Basic questionnaire results for e-NIE learning
No. Contents of question Answer Number(%)
Yes 59 (100)
0
1 Do you have a computer at home? No 0(0)
Kindergarten 17 (29)
. . 1,2grade 35(59)
9 )
2 From when did you start using computer? 34grade 7(12)
Sgrade 0(0)
Less than 30 min. 15(25)
30min ~ lhr 18 (30)
3 How many times do you use a a computer? 1 ~2hrs 13 (22)
2 ~ 3hrs 11(19)
More than 3hrs 2(3)
Researching materials on internet 9(15)
game 29 (49)
4 What do you do with a computer? mail 305
chatting 14 (23)
study 5(8)
. Yes 5797)
2
5 Can you access internet at home? No 23)
. . . Yes 59 (100)
?
6  Can you research wanting material on internet? No 0(0)
7 Do you agree with internet - used- For 54 (92)
learning during science class Against 5(8)
- Having an interest in science
. - Having an interest in class
’ ?
8 What's the reason if you are for 72 - Helping understand pictures, video material
+ Acquiring more knowledge
- Being obstruction of experimental activity
9 What’s the reason if you are against 7? - Being obstruction of deep thinking
- Playing games secretly
. Yes 26 (44)
2
10 Do you subscribe a newspaper at home? No 33 (56)
Yes 7(11)
9
11 Do you read a newspaper? No 52 (89)
Table 3. Constitution of question for each sub-domain of 2) I}stN Ef=

science process skills

Sub-domain Element Number
Observation 3
Basic Classifying 3
process Measuring 3
. skill Inferring 3
Science Prediction 3

process - -

skill Transforming of material 3
Integrated  Analyzing of material 3
process Hypothesizing 3
skill Controlling of variable 3
Generalization 3
Total 30
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Table 4. Constitution of question for each sub-domain of
scientific attitudes

Element Positive item Negative item
Curiosity 1, 39 11, 21, 31
Willingness & activeness 2, 12 22
Honesty 3, 23, 40 13, 32
Objectivity 4, 24, 41 14, 33
Openness 5, 34,49 15, 25, 42, 46
Criticism 6, 16, 47, 50 26, 35, 43
Judgement reservation 36, 44 7, 17, 27
Cooperation 18, 37 8, 28
Preparedness 9, 29 19, 48
Perseverance 20, 38 10, 30, 45
The number of items 253} 253}
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Table 5. ¢-NIE Learning model

e
o\
et
o°
otk
m}g

’ Process ‘ ‘ Learning steps ‘ ‘ Teaching & learning activities ‘ ‘Inquiry skills‘ ‘ Materials ‘
\ \ \ \
X : - Presentation of problem in life
Invitation . 8322{1‘221% - Stimulating of intelligent curiosity
to the . s ‘ Motivation
- Stating hypothesis
problem
Confirm of problem
‘ ‘ ‘ Observing
- Activity focusing Information collection ‘ .
+ Collecting information [ Classifying
* Observing specific Analysis of material ‘ .
phenomena Measuring
- Selection of data . Learning
Searching source ‘ ‘ Inferring &
- Design & experiment Problem Rol . planning
+ Discussion solving Discussion I 0 Using of
- Predicting of result activity playmng model
- Investigation standard )
fixing of material Analysis of
[ [ [ material [
. i i Informati h i
. Erfghﬁ;;%e of information nformation exchange ‘ Experiment Regularity
Explanation + Construction and ‘ ‘ Controling discovering
and explaining of model of variables Organizing
suggestion of | | - Formulation of new Problem o Role
solution plan explaining solylpg Discussion playing Hypothesi- Conce;pt
- Colleague rating activity zing arranging
- Regulation ofappropriate e-NIE
appropriate closing time Inferring
\ \
- Generali-
- Completing of decision Application of knowledge & Zation Verified
- Application and transferring 4 lbteCh(li]Ollogy . material
of knowledge& technology cvel-based learning
Executing + Sharing of information & ‘ ‘
idea Idea developing Assessment
- Presentation of new ¢-NIE leaming
question paper
Table 6. Context applied by e-NIE learning program
Chapter Learning theme Class step
2. Dissolution & solution Dissolving ink with water and acetone 3/4
3. Temperature & wind Observing of temperature variation for days 2/6
4. Speed of object Investigating the speed and safety of objects 717
Investigating similarities and differences of several flowers 2, 3/5
5. Flower L
Investigating pollen sac 4/5
6. Concentration of solution Comparing concentration of solutions using several objects 2/6
. Checking the way of taking nourishment of plant 1, 2/5
7. Working by leaf Observing leaves with microscope 5/5

Table 801]*1 Zzg T okl eaEE AR 2 fouid AolE Heole A il
°ll A

Soke] L AP A 29 F TE k o139l AT A%E RE eNIE 5ol 7] 2HT
HE A5t PIEASE T 5 Yok BARS 5 AR i@ Aol E FA R
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Table 7. Pre and post results of science process skills

Group N M SD t P
Experimental 29 17.03 3.099

bre Comparative 30 16.90 3.305 ~161 872
Experimental 29 20.66 2272

Post Comparative 30 1867 2.905 2934 005

Table 8. Pre and post results of the elements in basic science process skills

M(SD) t p
Element Group
Pre Post Pre Post Pre Post
©) Exp. 1.79(0.62) 2.14(0.79)
Observing Comp. 1.73(0.74) 1.83(0.79) 337 1480 738 144
) Exp. 1.69(0.71) 2.07(0.70)
Classifying Comp. 1.80(0.89) 1.97(0.85) 528 S04 600 616
® Exp. 2.14(0.74) 2.59(0.63)
Measuring Comp. 1.97(0.72) 2.33(0.76) 200 1397 372 168
@ Exp. 2.17(0.71) 2.24(0.79)
Inferring Comp. 2.03(1.00) 2.13(0.94) 618 480 53 633
® Exp. 1.38(0.90) 2.17(0.81)
Predicting Comp. 1.50(0.97) 1.90(0.92) 494 1:209 623 232
All Exp. 9.17(2.05) 11.21(1.84)
O+.+® Comp. 9.03(2.46) 10.17(2.17) 236 1.99 814 031
At Aol 7k et U =} & AR APl A = A
NE2FPEY A9 kol o] fOUR Aol @AD FF A4} vlaga] FF PruT

S HolA 942 olfrE JIxETEHE V1A 09530l = YEeth Jela F Ade] J7
710l Bg ©r|zte] 22Oy FoRe f  Aee p0s oM EAHLE Fojud Aol
ougt Atole] P2 UERZIZE oR7] Wi 7h ol 2SR YERTh mEb eNE ool &
Aoz HQIth of2igh A3 Arbe, wAke] A4 gETede] Pl frefndt gavt slvke A

grEHnte] gyl e A3 e & & A% B SdETeE e 4 saNs

o] =
H&EE(1992)9] 235 HAARA ot Ao2A Adssld tles AAe 238 Bd Aews
WAZF SIS S Ot 22 252 S £ 9l I9S AT A Jodol AA F A5t P
= B g2 NEste AN A FAske A Ses & F Uk 53, AR, dutksl 99
o] 7|75 S FYAZ F e Wktolgt A oA p<05 FRAA F HE o] EAHCR {9
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eNIE 8550 el  thE shie ) eNIE 855 AAle Addd Ul Hatg+5
9 M TRHTEHole Auld FFE vAE F AR ARE AL vl AF= Table 109 2t
A Adddz vlude] AP ARE dALE vla AEF T eNE g4 A4 A 35 vwd S )
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Table 9. Pre and post results of the elements in integrated science process skills

M(SD) t p
Element Group
Pre(SD) Post Pre Post Pre Post
. . Exp. 2.28(0.75) 2.17(0.76)
(@ Transforming of material Comp. 2.13(0.77) 2.30(0.54) 17 744 476 460
‘ . Exp. 1.72(0.84) 2.31(0.81)
@ Analyzing of material Comp. 1.77(0.90) 1.83(0.91) .188 2.129 .852 .038
. Exp. 0.83(0.71) 1.34(0.86)
® Hypothesizing Comp. 0.97(0.77) 130(0.70) 724 219 A72 827
. . Exp. 1.52(0.99) 1.72(0.92)
@ Controlling of variables Comp. 1.60(0.86) 1.63(0.89) 344 385 732 702
_ Exp. 1.52(0.87) 1.90(0.82)
® Generalization Comp. 1.40(0.89) 1.43(0.89) S10 2.074 612 .043
All Exp. 7.86(2.20) 9.45(1.90)
O+.+® Comp. 7.87(1.91) 8.50(1.68) 009 2030 990 047
Table 10. Comparison of pre and post results of science process skill of experimental group
. M(SD)
Domain t p
Pre Post
@ Basic science process skill 9.17(2.05) 11.21(1.84) 2.675 012
@ Integrated science process skill 7.86(2.15) 9.45(1.90) 3.949 .000
All(science process skill) O+@ 17.03(3.10) 20.66(2.27) 7.894 .000
el ein@ 394 Bat ke A% ¢ BIA Bt SEgsl G Aoz A7En
T A
2) AT LY 2HSHA EO| ARM- AL ZA}
- - - - m
3. e-NIE 310| Z3Hx EA=0) Dlxl= 23 il
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e-NIE 8ts5o] 234 Hiol n|x]= Faks dot
E7l 9Jate] @I vl m ol Abd AFEZAL
£ AAIG 3= Table 113 2} AR AL 23
T A Wi AFAES 179.604, v
173408 0.2 Ugkoyt FAAcR fon|g 2o
Feeng T s AT R 7“&5%
T T AR AL B A4E B AT
2 184.97, Ml AT 175.70°] 3L p<.05 ol A
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Table 11. Pre and post results of scientific attitude
M(SD t
Element Group (D) P
Pre Post Pre Post Pre Post
o Exp. 16.07(3.02) 17.55(1.89)
Curiosity Comp. 16.53(3.48) 16.80(3.17) 348 1110 A6 273
® Exp. 10.62(1.72) 11.14(1.68)
Willingness Comp. 10.43(2.01) 10.50(1.92) 385 1356 702 181
® Exp. 17.97(2.26) 18.21(2.80)
Honesty Comp. 17.50(2.66) 17.53(2.26) 6281018 533 315
@ Exp. 19.72(2.52) 19.76(2.53)
Objectivity Comp. 18.77(2.46) 19.23(2.14) 1.476 859 145 394
® Exp. 27.21(3.95) 27.31(3.16)
Openness Comp. 25.77(3.94) 25.90(3.56) 1.403 L6l 166 A13
® Exp. 23.03(3.28) 23.69(2.54)
Criticism Comp. 22.83(2.63) 23.10(2.88) 260 835 796 A0
@ Exp. 17.90(2.64) 19.21(2.04)
Reservation Comp. 16.13(3.67) 19.21(3.36) 2123 3401 038 001
Exp. 1531(2.11) 15.34(2.01)
Cooperation Comp. 13.93(2.12) 14.07(1.84) 2305 2531 015 014
©) Exp. 14.34(1.82) 14.62(1.72)
Preparedness Comp. 13.87(1.53) 14.00(1.39) 1,09 1.522 279 134
© Exp. 17.52(2.70) 18.14(2.28)
Perseverance Comp. 17.63(3.91) 17.83(3.58) 133 391 895 697
All Exp. 179.69(14.06) 184.97(13.70)
O+.+© Comp. 173.40(15.05) 175.70(14.22) 1.660 2:549 102 014
Table 12. Comparison of pre and post results of scientific attitudes of experimental group
M(SD)
Element t P
Pre Post
@ Curiosity 16.07(3.02) 17.55(1.88) 3.369 .002
® Willingness 10.62(1.72) 11.14(1.68) 2415 023
@ Honesty 17.97(3.02) 18.21(2.81) 664 512
@ Objectivity 19.72(2.52) 27.21(2.53) 140 .389
® Openness 27.21(3.95) 27.31(3.16) 258 798
® Criticism 23.03(3.28) 23.69(2.64) 1.715 097
@ Reservation 17.90(2.64) 19.21(2.04) 3.557 001
Cooperation 15.31(2.11) 15.34(2.01) 157 .876
© Preparedness 14.34(1.81) 14.62(1.70) 1.092 284
@ Perseverance 17.52(2.65) 18.14(2.28) 2.268 031
All ©+-+0 179.69(14.06) 184.97(13.70) 11.339 .000
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