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A Study on Elementary Science Classroom Learning with

Peer Instruction via Wireless Response Devices

Student : Ming-Hung Yu Advisor : Dr. Tak-Wai Chan
Dr. Chien Chou

Degree Program of E-Learning, College of Science,
National Chiao Tung University

ABSTRACT

The Grade 1-9 Curriculum Guidelines-highlight the important of students’
learning ability in multiple disciplines. The teacher may use the teaching method
of all kinds flexibly, which can engage students' learning interest and improve
student to pay attention to learning..“Peer-Instruction (P1)*“ has been proven
apparent result in university education. However, few studies have been done to
clarify the methodologies and effectiveness of implementing PI for elementary
school students. This study aims at exploring its influence and value about
students’ learning.

This research studies the scenario of Pl in Nature and Life Technology to
3-grade students in elementary school. How to use wireless technology
(EduClickll) to improve the elementary science classroom learning with P1? The
main purpose is to examine the learning outcome of Pl and intends to provide
suggestions for teachers who may one day need to implement this method.

This research regards students of third graders from two classes in
elementary school as the subjects. In addition to the qualitiative research
paradigm, the quantitative method is also applied to conduct the analysis. With
analysis of the data collection includes the pre-, post- and postponed-test of the
concept achievement exam, observation recording, audio and video tape



recording, interviews, and relevant documents, the findings of this study were
summarized as follows:

(1) By bringing kids to perform pre-class reading activity in the library,
teacher can engage elementary school students in PI pre-class reading.

(2) Elementary school students are lack of supporting evidence and good
expression on discussion always, so the teacher can implement Pl on elementary
school by demonstrating an experiment before discussion.

(3) The evaluation of 29 3-grades elementary school students learning
achievement supports P1 pedagogical model on elementary science classroom.

(4) Teacher’s opinions supports that Pl pedagogical model via wireless
response system (EduClickll) can increase instructional quality substantially but
the cost.

Key-words: peer instruction, pre-class learning, face-to-face interaction,
technologies as mediating tools
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(Rogoff, 1990 ; Wgotsky, 1978) > » )I% A A TR v XL Y K

EREHA . A - A A AR AR E T AT AL s
ERR T - R R a® ¢ TERN AR Y [ PE B ded 21 Y
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BAAEL G NI RN L - BERB RERHOEY A
U - pE kB AR ey Y # i #2240, (Bodner, 1986) -
MaEfEd BB I G R - RIEfER ARM e o iz i T
BEsk o dosda sl LR TE CF LT MBS g G RE K
EP T 28 e (3 4 24 0 misconception) » EIE LS T jRT

A
CEAA

LGB AL S R G e RE D E AT R § o kR 2 g g
SPEL 0 RS ‘15‘3%&m,|_;(\1=%51ig4t#’113 L FeEkanap 2,\&*\”{%‘ 3

¥ §_ % 3 1'% g 42 (Howe, 1996; 71"p  Mintzes, Wandersee & Novak,

)

1998) - Fpt o EfEm F R A e F Y A - B R BV 7
AT - LR kR AR (AF 2 e p e e g5 had
BIEL A A#D A B BMER>1999) 254 55 Fj %
% (alternative conception) » B F]& & 57 F Fad F > @ #-73 5 o
(Wandersee, Mintzes & Novak, 1994; Eylon & Linn, 1998) > F]}* & % 5 P& & 3%
ARE AL DFE B > doiR AT E R enR 4

= FVFSEY P
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doa 5 ATl o0 B Y :F*]z A G PEA B Ry B &G RN B A g

~

DR Rz o BB A s B W R b e

= L
fJﬂ
e
é |
\a;
beiis
&
o

By FE e LA B A SR KF BB B RS AR RS
¥Hrpe Ep o 4 2 @it 2 7 £ 2 j(incommensurable)

P JoET R B A LB Y B OB B G B4 Y a4
L EAE Y R

7

o A E Y ¥ g B B R A SR 3B

Rt
,dﬂ
F_L
e
=
A

BT A S fE 2R SN RS RS e BEEY 4
Hd s > Y (F ehdeak a8 1 (active)sh o {3 Bt ekl 5 4

Frenmwa { 2 7 i AadEamBd AR o { g AR DT ER B

I ~EREFIRF R

% 1980 & Rz w3 THREY | (mastery learning) ¢ fe ESEE
Bt FHREYHELAL > L LR FZF P FeBice g &l 7
Ao RE YRGB e A A A B ek s S I o Tasi (1998) i

é&%i%@ﬁ%%@ﬂ’ﬁi@ﬁug;aéﬁaﬁéé’wwfwﬁ

oy

B gdom RO g AL o Hd P ke g B 26 R

PEL X2 RS PEE B ABIELNLE o B ROELERY > £2 L]
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IRBHOEEHEBEY > B4 AP IR R RIZ T o @ 4o URRE
M FIAp e g R 0 PR S AL 22 ﬁmﬁ #% (Mintzes, Wandersee & Novak,
1998) At € FHREY > BRI PN R EAE B E AR AL

AT, TOPEA > Lk Sk i % en & (Driver, Asoko, Leach, Mortimer &

Scott, 1994; Tsai, 1998) - & & > & REH 1 H PP EF ¥ g F4 B fF

zZ BFehfgiss £.02 v £ 8 (incommensurable) 0 Fpt > B R EE 4

Ny

E'J/”fgﬁ 3,43 ’ft’,‘a_; ':‘1; VA

S s enppgkY 8 (Tasi, 1998) o

B o RpEl OB R TS o JEF 7 % * B R e

Foon MR O SR EBA PR LBEHRAPM DTS KB TR

’

DL,

1 TF TR R F 2 FEIRREE T L8 gy kR
RIE L RE AR e BRI s F o R g erfmAT e
1 iF (3 R g 0 1997) 0 R B AT A b A EL N G S
AAEEM IR R RE S HE PN AR R FEFOL T KEFR
bR HPELEY T BrmOPSMA SRR DPE R
TEG R Aol g R P 2R F Y s Flt o R BRI R S
FAALnBYER  RFAV LY~ dm o d Fap e b

PSR P A é,%igfr"“’—\l e 2 o ,Jiég,fiéf#ﬂ{é‘mﬂ ™ o
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ARREE AT B A A PEEL DER o A B RiE DT IR

%f GRS i‘r‘?g'\?gf Jf?gﬁﬁﬁ g (TObin, 1990) °

-~

Pabd & - F R iT e (2000) ¢ oep RS PLPE Y AT S 53

THETRARALERP R ARATES PRI

AAAPENE Y R0 GRS Ve T AR
BFETLFERLFE R APIZE MRS R AN R T &
R R T - s R R i R S B R
HREFERZDINIEEFY o R APEEFILTI R
i 4 e T fRIE L BARY e s AP B DT R 2 E

FLRedEFHF g ME P FOFR - PRIFPHA P2

JLAPT R SRS YBARTEY T REFAFPEET S
b ko JEd PERHRFLNHRE S NS o ST APE R R

A A
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BRSO X3 RREREDREE A PHPAER KD > F F A
e ;% - Wilson &2 Stensvold (1991) H 27 e & % > A PP % KE P

HIENTE g E 0 deT R

1.1890 # % & * i ;&Jﬁ (Pragmatism) 3 33 F 2 % & £ % E RAR PN

B2 AR B R NHBEM L g

21930 & & MRk iE T a? & | (learning by doing) - i&pF#p 4 i

Jibini  BEL I EAE F MR L PpE

3.1950~1960 & @ £ALjEGF B+ @ 2 & TR AR 0 SRR F

EEEY o REY ¥ PR TR PR Ly

A apAL At en TR E AR | B R E e F ¢ orik deh SAPA
(Science-A Process Approach) #Azen-- = 35 K FE L EF 7 chta > & R
(observing) ~ Ji& * BFRF & 7 B (using spacing/time relations) ~ = = # 5%
(formulating models) ~ & * #&= (using numbers) ~ ;p] & (measuring) ~ § &%
(experiment) ~ g /@] (predicting) ~ 432 (inferring) ~ 2 = B3k (formulating
hypotheses) ~ #-+#] % %] (controlling hypotheses) ~ = #% ¥ 4] =_2 (defining
operationally) % f2§# ¥4 (interpreting data) % 7k & cfl & Hap 2 LA gt
& i Az it (Collette & Chiappetta, 1984) o o 7 4w F sk % F 7 A

%ﬁ???ﬁ&ﬁ’ﬂ&’ﬁgﬁﬁﬁiﬁgﬁ?ﬁﬁﬁo
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B (1993) SF& BIP P ERT L F ARy o B %k P nfF AT

TR
IBEIE S TR R 1R I S S Al
2400 B B B RH T 5 AR HE R AL R i 4 o

3ibdri 4 ALY BB E RFFYRE IR ELITOLT

Y

Gd FEMEKA DL R o
AR R E chA F B apaE 2 a7 Lo
S A AR CHADLREY 7 R IPF Y RANA -

B KA R AR P £ SR R 2 85 G (hands-on) ¢

AR o

475 (2000) 45 N2 HEL AL RIELE Y Az T AT

MHERTPERHREE ) L LE AL EGE R F R TR EER RGP

&

Fh &SP LYEFITRNBETHRED > L E DL IR N A

B R R RN ea i p L P F e

B SFE AR NG > T8 (Renner) F X FH 4 - LB SN

)
s
-
|4

=\
P

.|
i
s
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EEA PR L R RFIERL T B P LRGSR

[

2. BA AR s 4ok B LR Y B R BT HY A Stk

SRR IEF T RAEL SR RV RE FY I S

RS T ER S ST RS I S IR E e 5

BE R WRZREPN F IR RO FA S o

4, @L‘ - ’Fu,ufﬁm' B LR A ﬂf\j\B 5?4 KA %7 j\mﬁiﬁi

R EPEELCE S S S P T a s ER RN S

o
R
A&k
5
e
E:)
=

=

FE IR EFOFR o RRKFHNFLEFYPEL G DEL P
P ey 3 47 7 8 (Renner, 1984 ;5 5& &.4% > 1993 ; % % i > 2000 ; Collette &

Chiappetta > 1984 ; Wilson & Stensvold, 1991 ; Tobin, 1990 ; White, 1996) :

LEYPESR R KT T UEEL T EARDF TS IR ik
2 EMNES o ) TR AKELG 0 RF 20 RPF Y AR §oom

& R FEHPEN B ORLE -

28 Y FLE B LR A B £ 35T LR A KT R 32k
TR A EEAER TS P FEARN 0 R R A - KRBT
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RIEEFSRP - FHREAPREFARIFENRT B E > EhERY

BRBIE b Reskirov Al B2 VRELERT R -

BEYPEAF ] BEPFRRAFLFH 0 R MKPEH ]

A 2 3 %ﬁ PRE 4 2 (BB AL A 4 o

AB RS A A E w2 o N KPEE P R T

FTrREIENERRBAE T RALLA -

FREBET PRARZAAGHN A F R HEFY 2 E L REF
SR AR 3 BRI F AL i s s FRfrp e E o 1 E 4
ER A AR R TS B S T A

-~

FvVREFRUBE R ORAEUEGA £ H L o

RE FLHPEMENFV AT RKT DLL PR - > o 7 #
WMEF HREFNS N BEF RN FEF R 2B s K
o 4 ch3 B0 GRS 4 HEA S N AR o F 0 AT Y
ERBEIHPEMATY chle FHREF DD ] BB gt A
B g3 LY s e o Tamir (1991) » 4501 F % 3 d0c%k 3 45k 7]

- ARG FREAAH > FIG R R Indha BAEMAE L
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¥ o & Mazur F F%s > 2

"k #3802 | (peerinstruction) F_d ¥4 @ < B F 18 % Sra Eric Mazur
(1997a) #7% B I keh#c B o & % Bk S 2 kKt B ohpom (4
FREREF)F AZRIFFV F e FlLBugF 2 L0
A5 B2 R Al BREhs N SRl K
JET T RPEESOLERIL o FM o WEETFHEKE
# o SRt fendp - LR RA (reading quiz)  RF 22 8 TR K
oo REFFEFRE D ohken (TR FUERTAEE L 2 0 P RPN B A4
PR IR AL BT %iﬁ:i’gﬁ PEL % B (conceptests ) eEd o PE A
%%ﬁ%@ﬁ{%ﬁ;m—@Wﬁ’ﬁkﬁzﬁﬁﬁﬁw%%’ﬁi%é

& B R ek s Ao 2R 850
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- sl
L 2 B (1-2 5348)
ﬁ g 3. BE—mEE

|

— = 35% (B EREE"? oy = 80% —

|
35% - 50%

}
O 4 mwrrmn
5 =

l
- Dt

EEEAALASE < goo,  RIBRERC e T g e TR

B 2.2 v RS L S &AL

g L g Y F 5@ v (learner-centered) & Y 08 g K
B eidsmpE e Beld o K ik 2084 K00 B8 Y (active learning) o % 5
P FYFEOME o2 N A F PR AR A F MR FER
WHAL * F MM A L FF I RN FRF 2 BF %

*’,j*uﬂ? FpF Rz A RAFEE ARG H > & ifheT
- ~ERKTEY
Mazur &9 5 Ip BREZPF > 2% § L 26 T S FauRg Bl o ¥

PR ipdRicde B endp MR RIS (reading quiz) c EEF A T iR RIS AR

PAFRFAT XSG H - n GLgs RAAP 5 PR ERE > TR

29



Force HBEA T RA 0 b RREE bk - B g AP

\-r\
Iy
=

T ALD RIS EF 0 FEHE RS B

o B 2 ¥ AL E 4 Y > Mazur (1997b) 325 4o% & fakd

SRR A S SRR U B LE R s o Co I e
At B4 8 Gk FEFXFELLRET S 5 JcfEa - Novak fr

Patterson (1997) 4p 1 - dEd BE 2 i p AFY o R M REV P #
iﬁﬂv‘)fw MBI A EFA I E DS S o A RO E kv EY T
V= SR e f#_k,\zﬁq}m]ﬂ?}—"&,,é%‘f, ”ﬂ}lﬁvm%‘f”—‘k fl* FHn Y

AT A Y R { A

EHAEFF B F AR Y e oc ad AL L LA o i@
BEEY FaA L HNEY Sk T A F e T e
??ﬁyﬁi@%éﬁﬁﬁﬂﬁéo%ﬁﬁﬁa%’ﬁ%ﬁ?uiﬁﬁﬂ
BAND R AORAS LG @ B AT T RT v AT %0

@’Eﬁ%%’igﬂ*§4% EHE PN ki Aok o
- N ETARMAT R R

o BIcE chk? EFINA A BREE O P k- B R A A Y
RGN F b SR & g (lecture outline) o Rk o JRIRE 4 @ 7 4f

et 4 4 Bk (conceptest) > R 2 BRI IT =+ hk & (convince your
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neighbor) e j2 » (R 2 5 4pdp oyt 82 - s - 2 E TR
PEA B2 (Mazur, 1997a, 1997b) o 24 ¥ % T &2 BE 4 A L4 - B E
APEBE AP R TRA Y c R MATRF AT 2 B4
/& (show of hands) ~ # 4 % ¥ (scanning forms) ~ = # & J& % %o (interactive

computer response system, ClassTalk) (Mazur, 1997b) -

PEEAYRETY F 24 FiAE L Fl AT RT A FFY A
SPLE R R R Y Thih Karplus (1977) sRi A #rR § 20 H 4 g

w%’ﬁyﬁ?ﬁﬁﬁ@§?o

= ERHRRAEY F 0k

HEMETRLEORTREFFILRIN L 2 p © TPk F g
A AL R s P o Mazur Jp VAR 2V a8 § 4 4 B e o

WEARY BRI PR E- B ERT AR P A

&3 m@  (How People Learn) (National Research Council [ NRC ],
1999) 27 » 3 &Ik FA bHEAERY G WEL I r g P
TG OAERF > R RIAN L F o T AR kR EEBE T

R - ’ilf%éﬁﬁﬁg?‘l‘lﬁ?“ﬁ “iiﬂﬁgi‘?’fﬁﬁ”r‘%?o
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Wilson 4= Redish (1992) %5 & 2 j£3+#% o7 S 4 it (discussing and

doing) # ¥ &y (F WA & & 2T Ffog (listening and watching) { §

H B RE A REIHMATR T URBEY F R B
o BEFIRG L W RS PEEE AR T O R

HFFY »oxe
o~ aeEd Y H S

PEONEY I - R MEEREZNEY Fr Vv g2 LML
SIEEA B Y B A EBAORS A PRA TR 2 3 FH A i A R

(Karplus, 1977) » Ir i3t h e R 4 B G PEE = a4 o

RE 2T FRELERGFTTEY K7 AT HRE b Fdm ol
ool RFHEY 2 Y AR TR A EY (F xS B
AwmA R EEY FR NI RAF I PFMLDFY o AT AP
TREXFTHFTEYHHP > RAIEL AR 5% TREF L XL E
YRR EFMET RGP » BALREL TR0 EY 5% F FEE

#Bg"‘f%ﬁ-‘v%vﬂﬂlr # o f\‘ 5‘? 4 stams e 5.5 - #iF2t TEE o
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% 31~ XPFE A A deh e

Frlew §4 gk (A) HA2 A (A) BAdk(4)

FREFE RS SHFDEFRY O FRBRFHREFT - FORE - FD R
%gjﬁs—%{fi%%—“‘ﬁ?&%\"rﬁﬁqﬁ ,—é@?ﬁ?’{iﬁﬁ;ﬁ&}b&&ﬁ,bff‘?

SRR R e bR PIE A RE AT R LB G Ao P F
TAIIEA PV Nz E P NEEM A RPN T oL Fae 7t ot
AT REBPRAFLAZ B s TEY P AP HTIG 2 LR T A
EEERE P>05) FINFARLEAFIAKE S L@ LR £ 32 5
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e Tiog HBL tT% P
F % 2 (N=29) 89.9 6.56
0.893 376
#2412 (N=30) 88.1 9.05

Bl FEIRA:
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AT AN - BRFLLES BFLEFEA AT Pk AP %
BARRE T RAPEL SR 2 HR] 0 GBS BEAREGE Y
rﬁfkﬁi*%ﬁ PR ER 2o (e 5 ﬁgnufﬁ‘qﬁ'ﬁ‘nf%?ﬁré
RPPLL S RRPIER ) 2 W F SR o FI 0 AT R MG ILRITLF &K
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R LA RIS W R
- R FE

L R Y R €L R UL SRR LR e R b Lt
WA APSEE IR B LR RPOFE IR REY R A

P REET O
ERE 2

AEF R RELIHE 2 FREKEPF RREOPEEY ER A
Al EHEP AT KRR o R RRE PR E Y FR A kR Mazur
(1997b) #r# dieh T Ie Hycg 2 ) BT R % - )72 HEHEFX

2iryp s m BREHE N KT ST E RS - R ERTEY P RE L EER

E L AR
=~ TR

AL DRI & X D A AR R P R S iR

i R S 5 RIS AE F USRI BN o E R HET LR B Y LR A 4 o

PO H T R AR ] g g A R R e
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HHP GO ERdl - Koo KM F 58— 5RKp R8Pk

Fopad BEAPNF o AuE TR feA Y ERE e T F el H

Aos drd 3.4 H1 o
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(i) (3

.,E’ koA oR

j 1.7 ’}( AR m /)‘IL" Pt (12) :/I.:‘L/E' ’}( AL TR m
]:'\J\air = A 3 2. L o IR % A 7
~ 3. ke 3 Qe * 0.k hin fa 3.7k iR R T
K A 2% B OE Y
;%égié © e o) 9)
% IR, T
2l ) F o
gy L g AR@) . (i) | L3 § e (7)
2@@';r2ﬁﬁ@ 2.5 8 (14) 2.5 8
Bl 2P 3 R(3) 3.% & £(16) 3.% & £ (8)
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g2 2w iE e A L RE (warm-up quiz) Fom 2 0 TR 0 ik 2

P EBETILRA 74T L

35 FHREEG L BEE R TERFEERT LT H G BB R

*

BE 3% iRl
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o R H o frA g LR g B2 DA FE o m EF A € FHOT

W o
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LFARE B R MI PN PERY R FERF Y H oA F ML o

Pl R P R ] A T R

ﬁﬁéﬁi?%?”’iﬁﬂuiﬁtfﬂ% K R B R o X
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8] 33 - F fg‘f‘?i’%;ﬁcal Pﬁcd /rv PR ﬁi%}
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o ok BHINGA LA BIFE S - Baodir 267 4 Vo

#2 & 8 (lecture outling) » 24w |7 B4R B - 57 % > ffﬁ:‘%‘? 4 i

Fere P s F %o B E 4 BRI 2+ k& (convince your neighbor)
2 E > RE A T PP Rt h i > BGEEARY 0 ARG RS A R

= (Mazur, 1997a, 1997b) -

—

M OwEERE 2 kY L

)2

A B oed BREE e A gL E
REEER XTI il LV D U SR SRR

SR o AT I RS

S PR ABhE s A B R e e it
A2 e R B R A B4 T Y PN AR A BFR

AR R RED AT BB RIS A BREE o F A K
ERFRORAZE A B BRSO AR o %o FE O B FRE - R

2

& kU o j—:—g 4o P REAEFT

st B4 R AT ApEP gt eh 2 aeE R

PEA 4 % > 41 @R w EH £ EduClickll %

E /p F ot e
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