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“Learn about sound by playing instruments” — A study on the

5E Learning Cycle Instruction

Author: Chiu Yu-Wen
National Taitung University, Department of Education

Abstract

The purpose of this research is to discuss the feasibility of implementing the instruction of
sound concepts through the manufacturing and use of toy instruments. By adopting the 5E
Learning Cycle Instruction method, the researcher has chosen three major types of
instruments (percussion, string and wind) as the focus of the instruction by designing
lessons that explore conceptual topics such as the source of sound, the amplitude of sound,
the frequency of sound, the tonality of sound and so forth for Grade Five elementary
students. The “Sound Concept Two-Tiered Diagnostic Tool” was chosen to diagnose
students’ perception of sound. After the lessons, individual interviews with the students
were conducted to determine their awareness of sound concepts.

Results of the research indicated that “toy instruments” made the task of observation easy
and turned out to be instrumental in assisting students to acquire a “concept of sound”. Out
of the three types of instruments chosen for the study, percussion toys were relatively easy
to make and students had no difficulty with the establishment of relevant concepts.
Although string instrument toys were more complicated to make, the toys demonstrated the
phenomenon of vibration in the most apparent manner. In contrast, the observation of wind
instrument toys and the establishment of concepts for them ended up being rather difficult.
In addition, the researcher also found that the sophisticated structure of real instruments
could easily lead to misconceptions for students. From the “Sound Concept Two-Tiered
Diagnostic Test” and in-depth interviews, the researcher found that the demonstration on
the students’ perception of sound changed significantly after the lessons were taught. With
regards to the source and amplitude of sound, the students progressed from emphasizing
on operational factors to paying attention to the phenomenon of vibration. As for the
frequency of sound, students were able to understand how musicians could control the
frequency on real instruments. As far as tonality is concerned, the students were able to
differentiate the difference in sound due to varying characteristics in tonality.

The research concludes that a versatile deployment of the 5E Learning Cycle strategy
could achieve the instruction objective of changing existing concepts. Appropriate use of



illustrations and flow charts can help students to focus their observations. Furthermore, the
results suggest that repeated instruction of “the source/amplitude/frequency of sound”
using different instruments will help students to reinforce their impression of various

concepts and organize them in a meaningful way.

Key words: sound concepts, 5E Learning Cycle
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AR T AR AR 0 T o B aeEifels sk B o o

A Fruitful @ S7enBmies ot v ac & 54 % ~ »Mg R T

R AR SRR RS o GIAIREE 0 1992)
Roth (1991) 505 %4 w /g i 8 4 023k &2 3 ki f L7 4 4 o

(inadequate) > # = # 1 (incomplete) & # - &0 (inconsistent) > @ #L
U { 3R R TUBRRBARL  PLAIR ] F T g d o
(Ef %41 > 1993)

Thagard (1992) 325 24 .4 455 (kind) 214 & (hierarchy) @ 3= >
- BRRE G RARTIREG J AT AL S MEE 4 AT 6 F R 41
LA PR B A LA A B AT A ks (e > 2006)

Chi, Slotta, frdeLeeuw (1994) #& &7 12 A f84F Wil k 2 {7 4 o

A S AT P S AT T RS s enA it o Chi ¥ 4 (1994) M R A

P AN A B R B AR AT R - BAMZ T S DA
g s o Chi (1992) 3% - BA 2~ ¥ ahi &
4 3¢wl45 ¥ (category mistaken) P - iﬁgé_ FLPE R AT e u g
LR A L PR BRI G R AR g e
TE A iAo (a0 2006 EE I - 2007)

Tyson, Venville, Harrison ¥2 Treagust % ¢ (1996) #4® 4 x4~ 2 i\‘gﬁ

2 Herfegnlid-en 33

lm\'\

4v (addition) {2 &+ (revision) ° W s H S ehim e 0 B LA

AEABE A ALEBIERD

AN

Em\ﬂ-

o Tyson & A #% 41 ¢ 7 i wwg

s»,

C

513
AMHEZBro RO B p I EMETH DL p B &L T

B (%zE2007) -

BRaF2 Ry B2 FERAG (FREF 0 19925 5 £ 4 2000 &) >
ERE AL R FFE DL B A e R KT Kk o
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fi 13 (e B b 0T
FEL PR
\ ! ! V
ii@vﬁ 2 MAL 2
i s
FRATE el (%
Nussbaum
Renner Kanplus Erickson
And Novick

Bl 2-8 = PrEiprd e K8 HN
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(= ) Osborne & Freyberg (1985) m F¥ fii 4 e B R F 4R

% 2-14 Osborne and Freyberg w FffiPr s sic 8 K5 e

& ¥ & # ¥

T TR R T
2HIPEL DRB -
3.4 HAE L g

44 BT BERR BRA SR o

—

EZER O BEX PRk o
A AR A B A B R AT
JARE L DT

Wit 5 2 g o

_— %‘\FE

>~ W Do

—

RS LB $E

ERATY LB L B T
Ridh B e o

w6 B HER BT B o
RS RORBE Y -

SRR L HATRELT P LR R

'

NETS S

[or TG B "\

Lgafl® £ 8 rerpbdoii § 5 %% sl h g -
24484 F 4 FIFATREE > & £AIF v RJRE A PRAE
st | EIFAT R r O SRER Y § o

A A » o s 0 X BB HIRE A -

b.tAEt 2§ RN AL 0 L PP E A e AT 4 PRI

(3lp3vd £ > 1992)
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(=) Driver & Oldham (1986) # 117 FFE LA sT 8 50

% 2-15 Driver & Oldham = FEfided a8 K5 inf

2 22

I FE R TR

BEFF L ART- LR AR] Dl

[N
4%
[
W
3

[N
|3

9. B iR B
3. i AT 2

RELRAETIA frRh AP D b S L RB o A L
BAE PR B E AR R Lt o

— MG HE RGN R [ E A L R

- MG EEOL A

> BIHASPHERG PR

> A EATER D K gk D R o

T~ e TR

Y T

(z ) FER~ BLE
#HiEF 2
BB T R RS Y GwEp R P et Bt
Ben2 e B2

(1) AR
i £, <

(slpyvEF »1992)

2~ 288 (POE)

- BRFFRMAT R RFLIFRE AL P H WP
&
T a2 RaRTF o FEH o (£ SREF 2002)

A5t 4 HH (concept mapping) # %4 # Bl (concept

mw®°ﬁﬁiﬁﬁ£@@ﬁﬁ£%ﬁﬁn@ﬁiﬁﬁg@@ﬁﬁ&@%%o
Rt S AR A R RIS MAR A 2 4 i % o - P14 B

AR AFRAEEHES R E AT M eI {2 o WL Bl ehdF s 2

AR By L 1A

L 128 RF 1

(% 448 ~ 56k ~ 20> 1998) ¢

(Dirs WL edfedmean1 & > ¢ gL - B BA2 2 RF > A2 &

3935 - 38 (propositions) -

(DMEDERG FER M &R s (Fifeg) e®at 2 & - R

FeoghoomE (TRME) hRT S e

(DL W e

7 #Fei % (cross-links) » ¥ & ¥ ﬁirr_{ﬁ ERE AN lzx
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M k> & %6+ (examples) ¥ BE ¥ FEFMENTL & o
2L R a (fo %~ 2 %% 0 2005)
(DIFEF 2 2 5 s P*T;&
(DFBIEE R if > 7 RG] - B2 Y R -
(DBEF k> Fo iR LR D
DRFTFHEPLEREPN B G-
(5) R B3 37 Mpezah 7 o
(6)F* k2 - H & 2 iR -
(M= 84 azg 1 2 o
(8) Kl B ¥ = chi & PE4 o
PEAFCRKE L ise ) LA b en@H e o w1 & R R
B TS KNP EMESEE | CREFATEFA DR
Fr REEF UG EF A MENNTFRFE > e R BT L fapenif 248
§ o EF AN AEEDEAEY KL AMEDERY - EFEMA T BT
FATREL  EE A A LRI E RgNL -
g

"TE YR - AIEY S AASORER 0 R 42k Plaget dinAr
BRW o G hd R kg 0 Plaget sl B Ih o KT A 1Y
%@iﬁﬁ%,@{@ﬁgﬁmﬁ% PR YR B Y e SRR o BOEF Bl
O3 FHRAGRAL B Y o 2 B R G K e SO0 E ek kg B
Joze i 4 (55%79? »1994) - £ ¥ % & 5% 5 Karplus & Thier (1967) #r3& &) T 3%
% —A;% —#F 3 (Exploration—Invention—Discovery) | 2 Z FFERE ¥ %% >
ke g EBr L THE L4 5 —EK* (Exploration—Concept
Introduction—Concept Application) ; » 1% T2 —fA 2= — A E

(Exploration—Conceptual Invention—Conceptual Expansion) ; ° E ¥
Lawson (1988) #-=fFFffis "2 — @ h 5 —#AR* , (Exploration—
Term Introduction—Concept Application) (4£ %+ > 1995; %[+ 4= 2001 ;
BiEm > 2004) -
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L% 2. P LA
(FampHi©) (g2 &t)

3. F M AR
(&2 &%)

\ 4

Bl 2-9 EY¥HRamzFERENE (518 mas-2000)
Lawson, Abraham ¥? Renner (1989) #-# % st # 1 = /87 f&
1. # 38 ¥ % (Descriptive Learning Cycle)
Fo AR Y R ERANEF 2 HE H TR PN G 0 2 e
R RF B A BTG A AR R R A R A
A IRt i
2. 5ok EA) 8 ¥ % (Empirical—Abductive Learning Cycle)
PRV RS ZOOHEUFY RDF YV BRI L 8- HIFHT
SR Fl R EEGY  FA RPN - AR ERER T ATOME -
3. B w & A4 ¥ & (Hypothetical —Deductive Learning Cycle)
AN - BRI ARRG e F 3 R A 2 AR TR
HEFPROEE T RKE - CPEYV R, B RF A HF LR A2
B Fps ¥
£+ 2001)

EIES F LA o (2 E iz % 019955 Fl 4

Bybee (1988) #: 3] » % W BSCS /| & #1 & hcfes B 1 7 § 243 Kb
5E % 3]53 I%

2o 2T BREEC A B 5~ (Engagement) -~ 4 % (Exploration) - f%

## (Explanation) -~ ## % i* (Elaboration) -~ #®# (Evaluation) (2 # % -

fozo % 0 1995) o 3lik+kaET (2000) ¥ OEHE Y BT BIFE P @ P 40T !
1. # »~ (Engagement) @ 3135 4 At 3 r FHArehl B 4 o g 246
B H s s AR 4 A @l 2T a4 o

2. %31 (Exploration) : 84 # 2 45 - BA

_:',-

iE 2 - oG sk A A
BIRT N B /ii/%’-l.‘f E N ES A
3. f#f# (Explanation) : 29/ gl A A § R g

(SR B

KRR R RS %‘34%—5"{%4*

L Rl o
P TP EFRP o @ BRI Y RehpLE

4, # 51t (Elaboration) & 4 #-i P riZF A R* @S T 7 B 5
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o R R F A BT T ¥ AT R AT R
g fem L B B pp T Apd o
5.3 & (Evaluation) $tB-H 2 3= 4 P H Flehprg o ic 4 > TR B 3fF
EERA R E 0 RELEHF Y RO B it d
PEA B R £ B o
Hackett (1991) # e FFEE Y BB » HIFRZE~ 2 & E
oo PFEEYRICT UE A A G 4 FOUE A T OUS Y Y
BALRAE A - 55 B S T iz (P4 0 2002) ¢ 4 it hif
Bph €G- ROEYRER T AR T Y TR ROATR R LT -
SV BRSO (BA S 2000)

Fer
Initiate
Engape

Extend

Explore
Question

#BR

B 2-10 Hackett ehw FFEE ¥ & (31 p A % > 2000)

FYRFEL S BRALHE - RBEIEEL R AEEFT LIV 2
Mo FFTPow e 53R {0 BV R AR ON iE o L JFF
sh f st o @ (S5 F 4 p AJg % 2 4; - Francis, Hill, & Redden % +
(1991) » &3] > B4 3B FY DEHAT > LR ¥ LOFEL > » &
PEYRKENRE > UL NN B F VUL REBRFER( L2
2000) » ER OEYVRAAFIFFEAFTY AP o EEFF N aFE > B Y &
KERPLNEY > e r jp* ~FTFE-FEEA o B E Yol { < >

AR S

50



Z ~OEF Y BRA KT K

SEF ¥ miFste 7

BT BREEDE Y Lvided 2-16 ¢

T R R R T

FEPFE O +RaET (2001)

% 2-16 SE 458§ ¥ R FHGRP (M2 &% 246 0 20050 514 +hae T > 2001)
Fe HEF L B4 Ew
F ~ (E1) PlAH 4 5 d o B4R o Bep oo aoig PR A B o
(Engagement) | 31384 F > 7 354 HimA T RE 2 |k
BREEAET FIREPES YIRS AR p A 4
# % (E2) )
PIFHER BB NE S o Fr LT SRR
(Exploration)
S RPESSA (IR PR EATIESE S .
BRF 2 f e angidip e i sk E o | B P RTINS E R
298 (E3) EREIRNBIR R EEG Bk L RS R T
23
ME A ARGk AAIEREA o B pag g Feha 1F .
(Explanation) ’
B RR R ATE A - GRELPIPTRE
BY ireng s > fARfc: 4 -
FEFH & DA D TR R AoAT | H3T X I s gl A
# 5 (B4) : )
FROPE RAE TH P AT iR o
(Elaboration)
HRE A R ATRA AT
BLEE 4 doim b ATILA fodt i kAL | BATE Y @ 5] AT AeaE
=2 (E5)
' LESTRILLSURCED I WA ELS 0 pe KRR
(Evaluation)

BB R LR F A

PR 2 (2005) # AP E EHHEL BT SREPF LR LBFF]

(F 47—

(-)

F48) &

~ # » (Engagement )

AR FEE F]"bﬁ—gﬂf tt?'fg‘f‘lg}i'fﬁ&iﬂ

» 5E £ ¥ AR TR R 4T

YA BRAEL LY

s (prior knowledge) # R - #fd RARFE  FRFLHEY P F ¢

TS 2 B o blde R A Ao g A

2HFRTAR?2ET HA

A fev ATt P RRAL - UREA N HEY R R %A B R

(=)

BT RIFE

» 3 # ¥ 3¢ (Exploration)

FERIBAFARE - THFLEH R

BRFLA
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BREELNREHEZY ANERRESRKNREFRE DRALR - FLPT
FEEALEEAR AL LR KFANFEFS L BEFRATEARE
FEHHE I EEVER A RAREREFF LTI FFaEE -

(=) ~f#¥#®m (Explanation)

BRRAPREEFIRRELITEY AR %R BRI TER
s (A53%) o 2 PRSI 33 R AR R SRR AL

Frddop FoR IMAE SR - LHARFEER AN R
FHOHFE FIFIE - RFRREIGENLIERHFIRE 7 21
BBRLIBp e * 72 chF RS Z o0 A MEF e
I S NVPCE WU o

(z ) ~# 5 (Elaboration)

EHRTBE EHE L BRI A B
IO BT B PR LR AR CRPEHEITIF Pl A ien
B - FARFTUDHTREINFE SRV AL NfRE S o b
AR RV IR AR REREE L LRG> BERRERP > AF K
BB 2 KR - SR L BT MFEML 2 HITIATARR Y
R irEkF R -2 FNEATLEF PR R D

(1) #=& (Evaluation)

FEAZEREY 2B E EREF T HEF 2 A & AL
TRERE - I EdnFE R a@pbanei » rg) AP anTE L4 E
ARBHRAERAXATE A LT N AR F ek EERY odr) B i
FEdeoamd s HE I S Eaneg =gl 2 rr:_j__E'_’)‘; 1~
TR 2RV RPCORAFE 3 BF e 4 FP nFY
B 424k (Portfolio) 5 HHEFF Y1 E 652 pix%

FLESTARM L FROEF VRN S T BB

52



(=) &3 PrEEehREE

PEHEHRMEBRE FARET I BIAEPRER > 2 X Bl 2
EMFREFNRFES T RKTE AR KT PAEF  E M
HEE F R VRERF RSk AR
(=) $F by

BE 8 % B it FREPENEH L B REB T TR, T
B TRt~ TR T BREEEERE L AT RORER
2P o REFTARE L PF YA DRB IR TRE TR e bl
KEP B F NP ME DG R LA K AR Y
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ot BE B Y RN ORI 4 VR AT - BE Y RE L o F
bR KEFRBREDEY P HRRIKEREFF FL 225 - BRE
B EFRTE R AARE L NEG B - BREEHDE YL
TR PEA L RAH O EFE S BER RS E N 4B 2-11 T o

H* (Engagement)

o~

!Z“E | (Evaluation) %51 (Exploration)

o T
\ v
EE)-'_’ S

Al | (Elaboratlon) Ejéi‘?%%”(Explanation)
B 2-11 T FEE 8 ¥ i (kdn > 19950 519 + 22 > 2005)
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