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Computer Programming Subject Teaching Innovation Selection using

Analytic Hierarchy Process
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HANTIATIENTBYANTUINITNIIANITHOURUY Typical teaching, Flipped class room wag Community of practice i1
mma‘hﬁ’mﬁaaismjwimjﬂﬁﬂmmssﬂ,ﬁmmﬁwﬁmﬁszﬁu 8.1%, 26.9%, 64.9% MNE1AU HseuIINENdUAulagn
wiaduamungunguazduinau fimsiananeudhgunisouildisinnisnisaeuluands WiniSouudasnguingszuunis
Bovluguuuulaguuuuvisnnanusuuuy sanisnsivaeuimuInIsvesnsieunuinngs Typical teaching fiAAzuuu
NaNIAGOUILT T 19.35% 33 Flipped class room flenAzuuuransagoUiuTuR 37.29% wav Community of

practiceflAAZLULUNANITNAGDULNNTUN 44.26%
AENARY: NIIANEINKLINITIANITADY, NTLUIUNITIATIZARUULTITUY

Abstract

The objective of this research is finding out a suitable teaching innovation that could improve a student's computer
programming competency. There are three conditions which are used as criteria for innovation selection. These
conditions are “teacher competency”, “laboratory limitation”, and “teaching time limitation”. There are three
teaching innovation methods, which are empirical experiments on three groups assigned to students. The three

innovations are “Typical teaching”, “Flipped classroom”, and “Community of practice”. The group of computer
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programming subjects judged the importance of three criteria and the importance of alternatives (teaching
innovation) under each condition. The result of the analytic hierarchy process (AHP) presents that the community
of practice is the best teaching method. These three teaching methods are assigned to three groups of students
(fifteen per group). The percentage of average competency increase in typical teaching, flipped classroom, and

community of practice are 19.35%, 37.29%, and 44.26%.
Keywords: Teaching innovation, Analytic hierarchy process
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Jagtuladuinnssunisaeuiuusieg (Glassman, 2016) ueniuiieainnisaeuwuuuni (Typical teaching style)
Feffaouarlvidiussens MntuasliSeuldinldnueouinmeslufesufoing uinnssumsaeuiivannvasuuamisly
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NTLVIUNTIATIERUUULT U (Analytic hierarchy process: AHP) (Stofkova, 2022) AHP Wumnadafildluns
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glgndnmsmeaduilainuAduns (Consistency index: CI)
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n-1
Tngiien n fedwiuteuly uaz Amax Aernaguazauvesivtinuasgiuiuanadennuddyreusasdeuly Al CI ¥
Iagilumwniugasnsmeadadiuninuauduasan (Consistency ratio: CR)

CI
CR = Rl (2)
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TagA1 Rl dAAsNaatl

AN5197 1 Ardvue R Aeldsuiudeule (n)

n 1 2 3 4 5 6 7 8 9 10

RI 0 0 058 09 112 124 132 14 145 149
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#1nA7 CR TAHB8NTI1 10% 9¢0831N5ANUANATANLALALAII FIBg19n1SATLIN AHP: yinnnsanaula
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Tudszipunileg ‘0’ Uszneusmeiiouly ‘A’, ‘B’, uaz ‘C’ lagil ‘A’ > ‘B’ > ‘C’

AN 1 Mpgramsanaulanelateuly

fogen1susEIIaNe AHP: auudgiansanlalidunnuddgvesteuluduandunisei 2

o

AN5197 2 AZLUUNIT AR UAINUANALY

o

A B C
A 1.00 3.00 9.00
B 1/3 1.00 5.00
C 1/9 1/5 1.00

A B C
A W11 W12 W13
B W21 W22 W23
C W31 W32 W33

MnTurnseimtnvestadennuLuIfeduY
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A15199 3 NsAvTnYestatumLLUIARaLY

A B C
A 1.00 3.00 9.00
0.33 1.00 5.00
C 0.11 0.20 1.00
1.44 4.20 15.00

A B C
A W11 W12 W13
W21 W22 W23
C W31 W32 W33

3 3 3
Z wil Z wi2 Z wi3

INTWIINIM IR UL ADRIUMEANATINYBIUARLLYR (SIUTHATINYBIANADHNL)

A15199 4 AnunAvesrnvtnvestasemulk ey

A B C Average row
A 0.692 0.714 0.600 0.668
B 0.230 0.238 0.333 0.267
C 0.076 0.047 0.066 0.063
1 1 1 1
A B @ Average row
3 3
. . . 1
A w11/} Wit wW12/33 Wi2 w13/ Wi3 §Z(W1j/z wi3)
j=1 i
3 3
3YAT; 3 YA 3\AT; 1 . .
B w21/ Wil w22/33 Wi2 w123/Y7 Wi3 §Z(wz,/z wi3)
j= i
3 3
c w31/%3 Wil W32/%3 Wi2 w133/Y3 Wi3 %Z(W?,j/z wi3)

j=1

3 3 3 3 3 3 1 3 3
an/an ZWiZ/ZWiZ ZWB/ZWB gZ(Wij/z Wij)
i i i i i i j=1 i

drurlupaduy ‘average row’ aziduALafeveanwaTeLsAzL HIDE1YL 0.668 = (0.692+0.714+0.600) /
3 9InUuMAT ‘Amax’ 970 ANETINYEY HapaUeIALaiBTBIuAazuIAMiIEraT I mTnvesddeveuaItiue

Amax = X3 Wil « [ 232, (W1j/ X3 Wi3)] + X3 Wi2 « [ X3, (W2j/ X3 Wi3)] + X3 Wis « [ X3, (W3j/ £} Wi3)] (3)

o
LYY

Fatiu Amax = 0.668*1.04+0.267*4.20+0.063*15.0 iufie Amax = 3.045 furamen €l = (Amax -3)/(3-1);
n=3 tufie CI = 0.022 Awrame1 CR = CI/ Rl; “RI’=0.58 ufie CR = 0.039 A1 CR Tafoenin 10% (0.039*100=3.9%)
waneInIsimuaaddnlumed 2 SA1anunndunsiia anased 4 ﬁauimﬁﬁmmmﬁﬁzyqaqmﬁa ‘Al
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M58 TURDUAIL

4.1 mvuadanishinnudAgniouteulunasmnaden (winnssunisaew)

aansglumuivigeunsiannluunsud i lulns@nwd 1 we. 2565 ldndssyilianuiuly
mswisuiiisunmddyuesieulwmdndeniaden visuinnssumsasuiinunansdiiuiniasdieligiFouiauiuey
sinwrlumadeulusunsuiigatu Tnedeulundn (Murat Pasa Uysal, 2014) Aeaussausvesdideu (Teacher competency:
TO) Anunouliuin1suemiaalfjuminis (Laboratory availability: LA) wag Tad1inauiavessiedn (Teaching time
limitation: TL) @humaidenvesnsyuiunisianisaouilaniisae nsaeunuusai (Typical teaching: TT) N15@8ULUY

nautuwieu (Flipped classroom: FC) kagnsapuiuunzaiieyuvsuinugus (Community of practice: CP) fenni 2

Teaching
Innovation

Teacher Teaching time
competency limitation

Typical Flipped Community of
teaching classroom practice

i 2 lnssaafeulrlumsdndulafensuuuunisasy

4.2 mwnmarnNdRgvessarteuly uarmadennielakeuly
4.3 yhnsuusnquiinideuesniduaunguazduvinauniasnquaglduinnssunsaouieianianisdng
4.4 ynmsaguranisimuinsvesiniseuluwsasngy

4.5 maSeuiieunanisimnnsiuduanuiiasinueresusiasngy

5. HANINAADY
5.1 HANITATUIUAAIAINEIAYUDILABZNINLEDN
Aannsdaglianuddgreswiaziouly antudeyataniluvssunanamelusunsudniagy Expert choice el

HaENSANAINEARYATUR AR IlUANT1 5

A15199 5 nslianauddgeadeulunan

TC LA TL
TC 1.00 4.00 9.00
LA 0.50 1.00 5.00

TL 0.14 0.33 1.00
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TC LA TL
TC 1 4 9
LA 0.25 1 5
TL 0.11 0.2 1

NanIAUIMAIANEAYestouly TC’, ‘LA’ “TL HaA1691919% 6

M50 6 HaNITIATIZRAIANA AR Ul v AN LAz AIAINALLE LA

TC LA TL Average row
TC 0.735 0.769 0.6 0.701
LA 0.183 0.192 0.333 0.236
TL 0.080 0.038 0.066 0.062
lampda max cl CR
3.113 0.0569 0.0981
(<10%)

consist passing

5.1.1 mansAmulumArudAguesteuluges T, ‘FC, ‘CP’ melatouly ‘TC daArdnssi 7, 8

a59n 7 nislianauddgesadennelateulunan TC

Under TC TT FC cp
TT 1.00 0.25 0.14

FC 4.00 1.00 0.33

CP 7.00 3.00 1.00
12.000 4.250 1.476

A3 8 AN TIATIzAIANARIaIIRdenRaulran TC hazAIAUALELAI

Under TC TT FC CcpP Average row
TT 0.083 0.058 0.096 0.079
FC 0.333 0.235 0.225 0.264
CcP 0.583 0.705 0.677 0.655
Lampda max cl CR
3.048 0.024 0.042
(<10%)

consist passing
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5.1.2 wan1siwiamAnudAgvesteulages TT, ‘FC’, ‘CP’ neldRouly ‘LA’ fAan1s199 9, 10

a15199 9 nisliAnaudrguesadenneliteuluran ‘LA’

Under LA TT FC Ccp
TT 1.00 0.33 0.13

FC 3.00 1.00 0.50

CpP 8.00 2.00 1.00
12.000 3.333 1.625

A399 10 Nan1TATIZRAIANEIAYURIINA@sNRaulunan ‘LA’ LazA1AUALELAIIT

Under LA TT FC CcpP Average row
TT 0.083 0.1 0.076 0.086
FC 0.25 0.3 0.307 0.285
CcP 0.666 0.6 0.615 0.627
Lampda max cl CR
3.013 0.0067 0.0116
(<10%)

consist passing

5.1.3 nan1sAmuIuAIRudAgUesteuluges TT, ‘FC, ‘CP’ melatouly ‘TL dademisned 11, 12

A1599 11 nMsliranddgyeadenneldtouluwan TL

Under TL TT FC CcpP
TT 1.00 0.25 0.11
FC 4.00 1.00 0.33
CP 9.00 3.00 1.00
14.000 4.250 1.444

A9 12 NaN1TIATIZRAIAUEAY RN NReUlInaN ‘TL’ wazAIAIILAILEUATI

Under TL TT FC Ccp Average row
TT 0.071 0.058 0.076 0.069
FC 0.285 0.235 0.230 0.250
CpP 0.642 0.705 0.692 0.680
Lampda max cl CR
3.014 0.0073 0.0126
(<10%)

consist passing
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5.1.4 myaguaanudidgyremndeulindndemaden

INHANTIATIERNUIINTANTTUMTARULUY LAY eyuvulnUURTA1Au@Aygegai 68.03% Awa

q

wandlumsned 13 fregreanismen ﬁﬂﬂawuﬁwﬁmﬁﬁmmmmaﬂmwaLﬁaﬂ “TT’ (composite weight) AMWE431N 0.701*0.080 +
0.236*0.087 + 0.062*0.069 = 0.081 %38 8.10%

v
v @ N

A1999 13 nan15IRTAIANdAYNmInTesadennelinndeulavan

o

Criteria Composite
TC LA TL weight
Weight 0.701 0.236 0.062 -
TT 0.080 0.087 0.069 0.081
Alternative FC 0.265 0.286 0.251 0.269
CP 0.656 0.627 0.680 0.649

5.2 nMsagUsasiUSeumisuran siaunisvestinieulusasngy

HamIlasgmuIgseulunguilduinnssumsasuiuy wsevieguruinUfiRinsiawnsanuiiasinye

U

aaa A

N1g9n31358UN 44.26% Tuvauenisnsidetdam nsiauInigi 37.29% diuisnisaeuluuiinaunsaiiuiauInig

Aus-vinuelaliies 19.35%

M19199 14 Rawnsiianui-inveveslsoulagisnsaauaiuuy

Average score (100)

Section Pre test Post test Progress rate %
Typical teaching 62 74 19.35
Flipped classroom 59 81 37.29
Community of practice 61 88 44.26

6. agUnan1Ideuastalauauus

a vaa '

NNANITNARBINUIINITUTEENANSARULAY LATUEMIBYUvU URUR IAuminzausanisduasuanuiay

vy vala

vinugvaiFoustasudanititnsaeunuuifuasuuudslym esangiieglundevieidudiifiussaunsalluae
sunwilUsunsuiigieuamsavesuugih fasnsailudiRudledgmldediauiai uasnslififouwhnssungu
wtaeliinsUsnu Discuss) Tulssduiigmyilifienudfunnanguniinsidossuisiussaesudaluiinisduat
Femuesteomnnldanmnsouitamildasnanuiout Womheudasasnadeusliniiluian
n53desiolazunsAnuiedndiuvesinlusnsiSoufimnzanlunisilsdussens uaz msved3nwan
wW3oy YurutinUuR envdinsihuinnssuseguvinusiuiuluidazydieianssy viievhnisHauna e innssun1saou

wuuApeiuludadunugausonanTIunile
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