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This research aims to deploy STEM activity through a falling feather shuttlecock
for physics teaching and learning at the high school level and to enhance the learning
management of teachers in relation to the interests of learners by focusing on the
development of creative thinking skills. These creative thinking skills were as follows: (1)
fluency; (2) flexibility; (3) originality; and (4) elaboration. Firstly, the construction of learning
package was considered and a feather shuttlecock was modified in order to give it the
capacity to reach a terminal velocity with a less than three meter limitation. The experimental
results showed the optimum condition of the feather shuttlecock with a mass of approximately
2.31 grams, a diameter of 6.64 centimeters and a terminal velocity of 3.5 meters per second at
2.8 meters of falling. Secondly, the experimental results obtained was introduced and
deployed the STEM activity. In order to examine the effects of learners, a group of thirty
students tested the trial experiment and confirmed the efficiency of the STEM activity. The
results of the study were as follows: (1) the efficiency of the STEM activity was effective at a
level of one hundred percent, which was higher than the specified criterion of seventy percent.
Furthermore, their creative thinking skills were also rated at a good level; (2) the experimental
group had a very good mean score and their creative thinking skill was rated at a very good
level. Finally, the mean score of creative thinking skills after this STEM activity was higher than

those before at a 0.001 level of statistical significance.

Keyword : STEM Education, Falling feather shuttlecock, Physics teaching and learning,

Creative Thinking Skills, High school students
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nazsin i lnssiuseiuls 2 sduu Ae useduilifludadauiuanuiazesing uay
LL?@ﬁﬁuﬁLﬂuﬁmmuﬁuﬁmﬁL?f;f;"mqﬂﬂﬁﬁﬁmm (Raymond A. Serway, 2014)
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= _ = D
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gy A (=3 [ % dlda ¥ o %
Y, ABAITNLIVITDNIAE] NHNANNATIUINNULINATU
A ' o dldgl 1o o ' o
b ARATPNAINTUBENL Qﬂ@’]ﬂLL@tgﬂ?’]\W‘ﬂ\‘i’qu

Wanseu staeedngnasnanuea m awaldn liaNANLAT LI IAY T

1 v v

ANANTUILsIRATuALdRgUUAS R =-bv wazussidudasaasian (Gravitational force)

g
v=0a=g
’ The sphere approaches a
' maximum (or terminal)
* ' speed vy
t }
=
v v=up
lmg a=0 ‘

The time constant 7 is the
time at which the sphere
reaches a speed of 0.632v.

nwilszney 2 N13Na1IiAINLEITeadRg un1IanTueaman

nun: Serway R. A.,Jewett J. W. (2014). Physics for scientists and engineers

with modern physics. Ninth edtion. Physical sciences. Boston. USA.
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TRGE Serway R. A.,Jewett J. W. (2014). Physics for scientists and engineers

with modern physics. Nine edtion. Physical sciences. Boston. USA.
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dl dl ! o e o o = 4‘
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NNUTENAL 4 NNTUAANHT LL‘VI‘Li\‘]LL@Kﬂ’]?ﬂ?U‘%ﬁﬂ@\‘i'ﬁﬁQUuLLﬂu X
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e NN WANA 1an 1. Taaiuw anan. a1anwing. ngamwe.
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| 1
A =

A4 o A o | v & = =
LN@QMQNﬂWLﬂ@ﬂu‘VlWWLLﬁu\ﬂIﬂﬂfJMQﬂﬂzLﬂﬂﬂuiﬂ TuntsAnenng
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YFnunsi@ndnisuanianisidasusiunidsludunseda n1snszan

(Displacement) TunstinairdaunuuInss Mdyanenl AX unuN1TNIZan N1IRATIN

NM3NTLARTRIIRaTABTTYAUMNNTNAULAz lusulegaving lutgaganfiasun

wihaluszuuiealagninimnaean Aa wWms (m)
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BUIUNN A RN AN FUIUNTNN T A NN TLNIINIZAR AR T2EZNIY
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o R Ao o LR ' & T o
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v, = lim (ﬁ}d—* ©)
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A a o o o
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D

2.2.1.5 ANNLIN

\ . = A @ o &
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Tt _AY
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UAIHETIRALNATNNINUAITNETIUUSUUN

b

=

4 4 ad o 4 4 . 4 .
NITARAUNNITUNAINLTINNITAIN ABNITLARDUNTBITNYNAIINLTIH
Aglasundacuuugasgne nenaada N aziusaninsdenaun 6 tnansw

LAUATITZNINNAMNIFIAUAT ANTULDILAUATA AR A NTUNNNAALULA AT

a9



16

v

Vo

nwsznall 6 nsANIEITLIAT NTIIANNLFTUA PG

'
= o !

AN - dnnTud9Ld3NN1280UAINNAdnTLALINATUIAS. (2554). MiT9AD U
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v=u-+at (12)

=[“—Zv)t (13)
s=ut+—=at? (14)
vZ—u? =2as (15)
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2.2.2 NMIANULLLET

R o % = @ o £ o o = o
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3. NUIRENNLIRINUNMSIANITIFAUS 1FRINITANTINAITIUIUSIAIUAINIALAS

NWILLANUAY
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3.1 ﬁ]Qlﬂﬂﬁﬁ@’]?ﬂ«ﬂ WIANUAINIAAINANUNIUTRIAINA

[ %

nonenatsanssdueInane i idunosaasianiuazinansenuanusg
FunIuaINIANIzAaLRaaanan tnanlsiuassanniasaasiuanuisalunisinaaui
(Lindemuth, 1971) ; (Cooke, 2002)
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FARNFUNIURANTENLAININIATNIIANTB9TRYILNTIFNY 7] Teaenpdeaiufininld

=

TnengudiusssuniuauegiuaANEeniidses

ANNITUIFIUTIBIGNLIAA NIAN A LATHIA M
1 2 2
F, =—§CdzzA PV (16)
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3.2 antEnHAnduesgnuuatiufuauln

3.2.1 ANLANNIEAIN
ldanAnamansIasgnuuARuFUANEgNITEN19IN18nIN aFuneda
dl a v dl o ¥ o a o 1 dl
nsmaaesngnAnfuieiiA it laduszuunisluaseugnuuaiusuanli waziive
FI9AABUANYNABNIANTATeYadNscAnBan1ANaranTAniUgnuUAR ALl
wazgnuUaRuAUALATzY Ui uuaiuay nanlaiududauneWamunansiailng
Q/dd?j dl a o % a o o =
Iihau d99udse ldmaaauszuunisiuasey o) gnuuaiiusi Inansdn uazilFeumey
2998N1ANAANARAT szUd1agnuualusuaul Augnuuaiusudunszy ineeasulean
! i v

NFLARAUNLANFANTIIaIQNULIARUAWAY 2 98n Wi ldgnisienTdaiinuesgauu i

Aldl19n1398 (Cooke, 2002)

Riasing

Pressing

major axis I Skirt base

FEATHER SYNTHETIC (CHAMPIONSHIP)
Shuttlecock dimensions
Feather Championship
Skirt diameter, d (mm) 66.0 65.5
Shuttlecock length, H (mm) 86.0 81.5

ALsEnay 10 aNTANINNIENINTBIQNLLIANLAY 2 Ll

AN AJ. Cooke. (2002). Shuttlecock aerodynamics. Sports Engineering. 2,

85-96.
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ANFUNIIANHINNFLARAUTNTDIBINIANNIUGNULARUAW WL ANUNAITDS
gnuuaiuduauln azanuisniuen AR ulAAngd gnuuaiufudaasied G9n1s
= [ v v = o o o dl 1 dl 1
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P = Y o 9 > o o N @
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dl al % 1 a o dl dl a d? 4 o
29IBMNIALND AN UIIFIUIENEN BINA UATQNULATUAU TeguuuNiNinTuaanAdasiy
F2ULNNT IMAT898IN ANUIB9LdaNIINgIe (Cooke, 2002)
N199ALIIFUABIGNLLANUAYN aztingnuualuAnluglueAan LAYz
o ¥ dl ¥ dl dl & [ del 1 a = o
wsesuanAdll deldirsesnnaesiainimainaannuiioanlan 45 wnssiaduii azdn
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waeAulugag 0 Hasu D 7 B Wponueaiadeufesay 2 s wudniiaanuiansiay
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d
D Aa WIIANU
P Aa ANTNULILULRNA
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\Y; Af AYNHLIIGIGALTHAL
= ] '8 dl dl a o
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24

i AJ. Cooke. (2002). Shuttlecock aerodynamics. Sports Engineering. 2,

85-96.

NNINARBIAINLSIGIgAPINAMTLNITTaNTFulEN 19l apagnuL e Huslas

T lwsnawifluaeslva waznisinandageganinazldszuuauasaies

= dl dl % dl dl a o dqj
ANNNTOLUEUANNITNITLAADUN VL@@Wﬂﬂ{]ﬂ’]?Lﬂ@‘ﬂuV]?J‘ﬂ\‘]u'Jmu AR

Imﬂ meff
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dv 1
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=
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2m
Viern = ig (20)
PCyS

= @ a4 A
AR TUIAAINNLTILANLIRINTTIARDUN

Perspex Column

IR

term

Start Clock 1
top Clock 1

tart Clock 2
.._>Stop Clock 2

nilsznay 12 NamaaediadnuIAINEIgeanA kNunTTlaesgnLLARLALAIIeY

Tua

ANn: AJ. Cooke. (2002). Shuttlecock aerodynamics. Sports Engineering. 2,
85-96.

Tunsiitl Aasarldaauduiusany dulsednsusasruainaadinanazaauisg
tane Tuannisn (7.3) et lwaud|s
3.2.2 aNtiAnanaAansasgnuuauduanl
o o = di dl a o = a o 1 dl
gnusunisdanungtununisiefeunvesgnuuausu v uuatusuauli @
L 44 - . 44 44 . 4 4
yeafeannianisnasunvesgnuuausuanlineaeun ernuiadunianisiaaaud
1e9gnuuaiuiuaull lwReulesine o uaziiiat AvuEs 1an ienng wazidunie Anuun
aallluannig Ml lddasiunisinluaesAvnua R uAuLAYn AN e e i launta

tﬂl ¢ﬂl zal o ¥ tﬂl a gy A a o o
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ANN9T9IUIIA RN AT BaNN 19 ER AW U IINANN1INN AR UN TG NLL AR LG

A A ULARUE (Lung-Ming Chen UazAWAU |, 2009)

W +F,+B=ma (21)

1%
A o

Tne W A dwidneesdng
. A %
A9 LINAReNTA
B Ae uNasus

LAZLUIATBIUTIANLBINTA AD

F, =bv" (22)
Tne F, A8 2W10289439611aIn A
A 1 dl o a o 1
b A8 AR AruantiF 1N aesgnuiadusuauln
v Aa fR9FTasgnuUARuAuIUA
N A9 RT9IUIUAS

< %

Wealassanuuingsluuuafs gnuusaiuduauliaziidnsngo uazusednu
o x o 4 ~ #2 | 4 d =
AMNIAMIANNINTY AUD9 0 Iuznila gnuusaiusurulinanasunazindauntne lad

AN M ldnsudaesgnuuaiuduaulilunisanidudias Geauisaaiualaann

m 1/n
V; = (_g] (23)

Tagarfiansninaaa uauasa N lunsman n=2 11e9a1nuani1sA1uIng
ADAARBINUNANIINAAEY IAENITTUNNAN LNBMTIUIARINIEIGIZAAIT
o @ dl ¥ o dl 1 ] =2
ANN1309AANI5IGEA AT IFAINN19NaesTvag lutae 6.51 m/sDe 6.87
m/s agulladn annnsnisiaeunaesgnuuaiufusulnluniwuaduss aunsadele
Tnaieanisuianizagegaasi lundnainianamians uaz usssnuanimiudngdausn
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(% 3
Q. Que
Y » y(m)
Scale
° I
d(20cm) H(1.27m)
— S(5.25m) l

nilsznal 13 NMIAINABYNENINIINARBINIFIANIANUBIGNILANWAWTULA

TRVRE Lung Ming Chen.; et al. (2009). A study of shuttlecock’s trajectory in

badminton. Journal of Sports Science and Medicine. 8: 657-662.

y(m) vim/s)

£
8 4 4;’
6 | o
o

4 :Fy=0 24 # X N

:Fy=bv? £ : l‘\j'bv-»
2 - rexp A - exp-

0

t(sec)

nnsenau 14 nsiadaunvasgnuuaRusuIli FaRaLNAN1IMAReITLINANNS

ANUIUNTLATRNUIUAT N = 2

Nun: Lung Ming Chen.; et al. (2009). A study of shuttlecock’s trajectory in

badminton. Journal of Sports Science and Medicine. 8: 657-662.

ANN130IRAIINITIQIgAAIT LAANNN9YINaesTeag lutae 6.51 m/s T4 6.87

m/s agdladnannsnaFeannisnisnaeunaesgnuuaiiuiuauliluiiuususuldlag
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WNENNNTMIANIEIged AR lundnaIn AnaAans wazusssiuanAdludndauannng
A947038n9159gnuuARuAuILll wananidanudn yu uazanudaunsslunisiign
nwupRusuIuln ardnasadtvesgnuualusuauliansas
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Vv, = (ng 1 ldlsznaunisAiuan

3.2.3 NM9AReuNTeIgnuUARuALTUlA

°o o = R a o } = & oA

g miunisAnenisinaeunvesgnuuaiusuaslilunstinisnaeunuuning
walna gnuuaiiusuauliazgnivatsaundaliansmginsatuginge Tnaaziasaansaus
nnsnsgnurasgnuuaiuiuauliiuliuuadudunvinlignuuadusuaulifianisndausi

[% di A a @ = 'S a IS
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U, = g( 2M J=\/1=6.7m/s (25)
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fiun: C. Cohen.; et al. (2015). The physics of badminton. New Journal of

Physics. 17, 2-17.
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F1979 1 dayaifFauresgnuuaiuilunulLs

TGHE gnuuausAnauln ANULANUAUNANE AN
Cq 0.65+0.05 0.68+0.05
D 2
S=rx —] 28cm’
2
M 5.0 5.3
L 4.04 m 4.48 m

fun : C. Cohen.; et al.

Physics. 17, 2-17.

(2015). The physics of badminton. New Journal of
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AN : C. Cohen.; et al. (2015). The physics of badminton. New Journal of
Physics. 17, 2-17.
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Aun: A, Pendrill.; et al. (2014). The equivalence principle comes to school-

falling objects and other middle school investigations. Physics Education. 49, 425-430.
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