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Abstract

This research article aimed to (1) studied the teaching quality of instructors, learning outcomes, and learning
environment, (2) studied the influence of the teaching quality of instructors on the intermediate role between learning
environment and learning outcomes, and (3) presented procedures and solutions of structural equation model
analysis. The secondary data were from 443 higher education students in the academic year 2021 who completed
the assessment through the University's Educational Services (REG) system. The reliability of the assessment form
was between 0.91-0.98. Data were analyzed by statistical techniques including mean, standard deviation, skewness,
kurtosis and structural equation model analysis. The research results found that (1) Teaching quality of instructors
and learning environment were at the most appropriate level, and the students learning outcomes were greatly
improved. (2) The teaching quality of instructors was the full mediate variable between the learning environment and
student learning outcomes, and the learning environment and teaching quality of the instructors explained the
variance in learning outcomes at 80.00%. (3) Appropriate approaches and procedures for analyzing a specific
structural equation model consisted of 6 steps: data outlier assessment, normal distribution assessment of each
variable, construction of validity assessment of latent variables, discriminant validity assessment between latent
variables, structural model analysis, and classification of influences. Moreover, the solution to the problem of
discriminant validity between structured latent variables was to combine the structure of latent variables into a
second-order construct.
Keywords: teaching quality, learning outcomes, learning environment, discriminant validity, structural equation modeling
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Table 1 Mean, standard deviation, skewness, and kurtosis of perceived teaching quality, learning

outcome, and learning environment.

indicators/ variable X S.D. skewness kurtosis
perceived teaching quality: PTQ 4.24 0.70 -.90 1.26
it1_1 4.24 74 -72 .54
it1_2 4.27 74 -.82 .79
it1_3 4.19 .76 -.65 .32
it1_4 4.25 .76 -73 .29
it1_5 4.31 .76 -.94 .85
it1_6 4.24 .78 -.78 .37
it1_7 4.12 .81 -.61 .18
it1.8 4.32 77 -.98 .86
it1.9 4.21 .80 -71 1
learning outcome 4.14 .70 -.70 .83
1) desirable behavior 4.07 .73 -.51 .26
it2_1 4.21 q7 =71 .33
it2_2 3.97 .87 -.36 -.58
it2_3 4.06 .82 -.50 -.16
it2_4 4.06 79 -44 -13
2) cognitive development 4.20 73 -.79 .76
it2_5 4.13 .81 =71 A7
it2_6 4.19 .78 -71 .37
it2_7 4.20 .78 -72 .31
it2_8 4.25 .76 -.80 .65
it2_9 4.21 a7 =71 .37
learning environment 4.28 1.19 -.14 -.68
it3_1 4.27 1.20 -13 -73
it3_2 4.28 1.20 -14 -.81
it3_3 4.27 1.21 -.20 -.61
it3_4 4.29 1.21 -.24 -.55

Note: The interpretation of the average is according to the following criteria: 1.00 — 1.80 = minimal level, 1.81 —2.60 = low level,

2.61 - 3.40 = moderate level, 3.40 — 4.20 = high level, 4.21 — 5.00 = very high level.
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TT k3 86 82 BT 79
Iit1_3| [it1_4| |it1_5| |it1_6| |it1_?| |it1_8|

Chi-square = 34.515, df. = 18, Chi-square/df. = 1.914,

CFI =0.996, TLI = 0.993,
RMSEA = 0.048, RMR = 0.006

Figure 1 Construct validity of perceived teaching quality.

Cognitive
Development

Chi-square = 0.425, df. = 1, Chi-square/df. = 0.425,
CFI'=1.000, TLI = 1.003,
RMSEA = 0.000, RMR = 0.002

Figure 2 Construct validity of learning outcome: desirable behavior.
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Desirable
Behavior

92

Chi-square = 9.076, df. = 5, Chi-square/df. = 1.815,

CFI=0.998, TLI = 0.997,

RMSEA = 0.046, RMR = 0.004

Figure 3 Construct validity of learning outcome: cognitive development.

Chi-square = 0.001, df. = 1, Chi-square/df. = 0.001,

CFI =1.000, TLI =1.002,

RMSEA = 0.000, RMR = 0.003

Figure 4 Construct validity of learning environment.
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JFUumAIuLuAn a9 (modified model) Ine ANy
AATALAABLATNNIITA (measurement error) 114

& o A o o

LULANa8IN19TANANRUSAugIua v lilu ATy
neafadauduiutszundneiuld (e €2e)
TagNangina1nA1 modification indices (M.1.)

LLé’Qﬂﬂﬂ{]df]LLuuﬁmmmﬁmﬁm@'mﬁmm
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nannauiudeyadalsednyd douluuanasanig
RN EN19n135AA (cognitive development)
fanunaunauiudeyaiilszaningldfas
USUuAsuuS1aes Fan s Fainld fn Aoy
naunAuferelli chi-square/df. < 3.00, CFI. >
0.90, TLI = 0.90, RMSEA < 0.08 k8 ¥ RMR <
0.05 (Browne, & Cudeck, 1993; Kline, 1998; Hu
& Bentler, 1999; Schumacker, & Lomax, 2004)
laRansaunuanisans el A (Table 2)
wudannaaudsueianesra iU Meinng

o

szt uANATa A a9 rasFaLl e F9tl

(1) ﬁ'f]ﬁmﬁﬂmﬂ’ﬂi:ﬂ@mmummﬁm (A) a0
1NN91 0.70 wazived Aty eana (2) fuilse@ve
ANEesuresiautlsdunnlduie R fan
11NN91 0.50 (3) ArANIdeTuFnamlssnaw
199wl suele (construct reliability: CR) { A1
1INN31 0.70 wae (4) ARALTe9AN LTI
ainlidvreafaundsuee (average variance
extracted: AVE) #A1111N31 0.50 avaguladn
nnsoudsudelafunisesunaansaudsdannle
Viae AU eI 7145 faut sudaurarialdaeng

W& (Hair, Black, Babin, & Anderson, 2010)

Table 2 Construct validity of perceived teaching quality, learming outcome, and learning environment.

2

constructs/items A t-test R CR AVE
perceived teaching quality: PTQ 0.97 0.79
it1_1 0.88 - 078
it1_2 0.91 32.08 " 0.83
it1_3 0.88 28.18 " 0.77
it1_4 0.90 26.74 0.81
it1_5 0.93 2857 0.86
it1_6 0.90 27.05 0.82
it1_7 0.82 21.96 0.67
it1_8 0.89 2410 0.79
it1_9 0.86 2410 0.74
learning outcome: desirable behavior 0.92 0.74
it2_1 0.79 - 0.62
it2_2 0.86 18.73" 0.74
it2_3 0.87 21.36 0.76
it2_4 0.92 19.88 " 0.84
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Table 2 Construct validity of perceived teaching quality, learing outcome, and learning environment

(continue).
constructs/items A t-test R’ CR AVE
learning outcome: cognitive development 0.96 0.84
it2_5 0.90 - 0.81
it2_6 0.92 29.61 0.84
it2_7 0.95 32.37 0.90
it2_8 0.91 28.66 0.82
it2_9 0.92 30.04 0.85
learning environment 0.99 0.96
it3_1 0.97 - 0.95
it3_2 0.97 7379 0.93
it3_3 0.99 78.25 0.99
it3_4 0.98 62.78 0.96

mp—value < 0.001

(% '
o o

AUN 4 189931NN17UTZIRUAINATILT
Taseaisreannadaudsueauds wudaneauls

wed Aondmnnzanlunildsaul sdanm e

a

ATUNEAN T U EUDIAI LU TR LARZAY AIT1N 3
o o Y oA A 1o , o
a9 MasandiivelseiiuamaulsiieLsasFAa N
o o o 1 o o dl . 1
AHANAUT Iz Rw s AN NN za T b
TP NAN RN U9 w FuelaAd I Ra AN
sarulusyavliganullauneWiAndyuining
. v o - Sy
fandususiuge visetleyun multi-collinearity 9191

o

na

o

Fa7n 381717 N UAINNATITIR L UA
. . - aa a o
(discriminant validity) Wuasnisdsziliugzau

ANANNUSTZUINIA L TR
AEUA NI R UPNANIT AR LN ITIG W
Fawilsuele Fuana3s oun ()235n13179A U

AN BT AR NI ANB AUANAUS (Phi comrelation)

a

send N9y surla (Joreskog, 1971) (2) 35n139
nBeufaussrinereaseaninulssuiass
Tl sueleaiunisudatiuaqnuuilsilsau
(‘average variance extracted vs shared variance:
AVE-SV) (Fornell, & Larcker, 1981) (3) 2 3 ratio of
heterotrait-monotrait (HTMT) (Henseler, Ringle, &
Sarstedt, 2015) a¢i 19 lsA AN A 1 MFUAT LINVD
Joreskog (1971) anudnfdaanimlunnslddmmen
ANNNATITNANILLN (Ingard, 2022) LAZAWMRLAET 2

PO Yo a | o a °
A1357 3 lasupudenlumsindduauuuinluy

o a a o o
N9 1 N a1 A WA NATITIRTWUN DR 2 kLl THels

v
v o a o

R IRE G

a o

giagld 295 5anana (Fomel, &
Larcker, 1981; Henseler, Ringle, & Sarstedt, 2015)
A - = o .

IWALHUANNANITIRUUNUBIFAULITUEN HANNT

UszNULARIAY (Table 3)
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Table 3 Discriminant validity assessment.

AVE-SV HTMT
latent variables
1 2 3 4 1 2 3 4
PTQ .89 -
desirable behavior 81" 86 81 -
cognitive development 87" 88" 92 84 88 -
L_ENV 28" 227 297 o8 28 22 .30 -

Q1N (Table 3) WaMalHLHAWIN Fawil Tl
Wqﬁmsuﬁﬁqﬂi:mmuﬁmﬁﬂu (desirable
behavior) kA e nwen135A M (cognitive
development) §AINNATUTIS LN ATLTBIANN
dlaldinal AVE-SY wudn Anduise@ns

ANANNUET2UNIN9409R LU TAINANT (r = 0.88)

a

HANGUAUAIIINT I8 AVE (JAVE) 289
Foutlauelenivg uazilaiansanpndndon HTMT

Aldinouat 0.85 AnuaanARaaTUqN Fautlaiagng

o A

AHAY HTMT gandninoust 0.85 A9Lie91 fautls

o '8 a 2

nadanwsnisseuinuenmidu 2 esddsznay

a a K 3 = o
AB wqmmiuwwqmmm‘iuumwﬂu AT NN

&

n1siAn ﬁmmzﬁ”mﬁuﬁ‘iwdwﬁuqqLﬁuﬂfiﬁ‘ﬁ%
wenidu 2 aeAdszneuninlaseadieaesuyy
sz uiild %ﬂﬁummaﬂmﬁﬂmmmﬂﬁrfoJ uls
PIAAITNATIUTIAIRUN FITEBI1ANANTUNTIN
Aoutlelaseafiades o) iulassainamnaaiuy
(Farrell, 2010) falunnanadsed Adlgvianig
295 LLﬂiwqﬁmiuﬁﬁaﬂizmm"l,uﬁmﬁéﬂu Wy

s va ¥ v v o A v !
inwenisfAndldfaniu lu 2 naaden laun

(1) sausautsdaunm lavannmdsae fuu first
order construct ka e (2) 7anTAsedF1asawls
a dlﬂ % = o v
NOANTINNNILsEasA Ui Fuu uavyineenief
Antdnlys s wiilu second order construct
WANAITUNIANNUNIZANNGATBIULLAAD
= A o 1 o o v d‘
NIUABN 2 NIARNAINAIIEIUTUN9 LT LN
28U181U31NN130[2B9BNTNARNINULIAAD N
N13FEUNN9AUNAIEIBADININN 1 94D ULBY
U dl a o '3 =l v o XK
HaaunaziNiANaANEn193euiraadnAnEn
o = = o a Y A

szAugANANE Teaziunisantiunisludun 5

PUN 5 N13ATIZURULANA9IATIATIS
(structural model) e ru 1l iNanmaa

- S

ANNAFIUN1TIE NN IfdssidunINRTs
Falagaddne kazlsslluA N ATUTIRLUNT8a
AW 9FNN 7] UAD HAEPENUNANTTIATIZYLEN
Wl 2 du mnuean leanndun 4 fail

5.1 HANNSILATIEULULANADILATIASS
(structural model): TASIRSI9RIAUN NS (first
order construct) N3 99N ALY N TR

o v o = P ¥ v v o .
NPVIONNANNENITLTELIVINUNALTIN N AN (Flgure 5)
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a Learning
Cufcome

Chi-square = 580.733, df. = 198, Chi-square/df. = 2.933,
CFI =0.970, TLI = 0.965,
RMSEA = 0.070, RMR = 0.021

Figure 5 Structural model testing to combine items into one overall measure: First-order construct.

a s ° % a A= P = o
5.2 HANISILASIZULULAINADILATIAGI wqmmimquﬂixm AlUT AT ANy
(structural model): TASIASINRIAUATRY  n9dAadnlSRaeiu &9 (Figure 6)

(second order construct) nstisninsaasasiaus

©
©),
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®
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®
®
@

@ 85

81 79
80 784
Desirable 88
Behavior m it2_

iy
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~
@

%
S

‘%
~

. 03 .90
it3_1 (R2)
© . [ o JA—GD>
29 89 80 &
@
99 99 Learning
i Outcome 90 85
@ it3_3 98 08 % :
96 92 it2_6
@ Cognitive 94 89
Development it2_7

S/ e
N
co
®
8

o
i

®
i
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N}
©

square = 588.080, df. = 199, Chi-square/df. = 2.955,
CFI =0.969, TLI = 0.964,
RMSEA = 0.071, RMR = 0.023

Figure 6 Structural model testing to combine constructs into second order construct: Higher order SM.
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AINKANITILATIZH L U889 IATIE 59
Lﬁfﬂgwmmmmﬁﬁmmﬁﬁﬂ A4 (Figure 5-6)
NAWLI9N AN (Figure 6) HHARNENLANZ (specific)

| AN o . ' 2 pry '
NNNIwan LA (Figure 5) nanqAe Wans1uan
ANINLIARBNNITELUNTAAURINANIILINGA D

o o

AN NN IABULBIE RBULATAHANNEINAANE N2

1 12
=< o

al & =l ¥ 1 a a
LI UFTANHLTEULAT ATNTTUITNANIENUNINATUNL

= ¥ o va

iEaunnign Ae naswineznsian (A = 0.98)

a A =

waznITNUAangAnsTuN el szaeA luiasFeau
(\ =0.90) ilugfuiaes uidiarsan (Figure 5)
ATNINLNEIT AN NUINABNNTFEUNTAEUAIA
NNLINFALADNNNIIAB UL AR UUAZAINANNE

N T 7 S x
NAANWENTLTLUIUBNHLTEU TIAMNRNIZNAZANITN

Table 4 Hypothesis testing.

BRUNETIRNA AN NTENURABeY lsNN-Tae T
RUNAANTALRUNIHAT IFAT (Figure 6)
UBNAINUULAL HANNTIATIZWULLANABS
1A99851969 (Figure 5-6) HAnunannauiLdaya
WFadseane tmaf (Figure 5) d1un1sdsuusa
WULANAB4A1UIU 8 A5 BalF TN 9U LA
LLuuﬁ’mmmnﬂfjwmﬁﬂi’mQ A4 (Figure 6)
Adl o 1 o :l/ = 1 =
NUFuwseauan 5 afe aadsingdiiiaany
A o ¥ a o o o :// =< v 1
nannauiutesyaialszand Aeiuasasiiaudn

WULR1a8Y A4 (Figure 6) Aanmnnzanlunig

WHasunailsinngnisainisasalumasaitlamngn
7

v
o A o oo

o =< ¥ a .
AatiugRaasldnanisTiAsziag (Figure 6) N0

©

¥

asunelsngnisainisdeluaisllans (Table 4)

hypothesis of direct effect B b S.E. t-test p-value results
L_ENV% PTQ .29 16 .03 5.71 <.001 support
L_ENV%Iearning outcome .04 .02 .01 1.28 199 not support
PTQ%Iearning outcome .86 .80 .05 16.70 <.001 support
95%Cl Zobel test

hypothesis of indirect effect

B LB uB test statistic p-value results
L_ENV =>PTQ=> learning outcome 25 538  0.11 0.38 <.001 support

a o v

AINANNAFIUNTITENFBINIIMAGELIN
ALNINNNTAUIRINda T uAIul sAUNANS

2TUINNANINUIARDNNITTEUNFIRAUTLNAGNS
= 2 v a nd!

N7LTE UgARNLLTEIU B9 Baron, & Kenny (1986)

AU UL TUABUNIINARDLBNTNATRIA IS

ALNANNTT AZFAINARDUBNTNANIATITENING

1
' =

FaulsuAazfanaun iNafansunDIAINNEATY

1 o

- o Y
wan1sivire T AaudsAunatsisasnimageay

v
v o

ANUUHANIINARBLANNAFIUA 1-3 Nd31n]

o Y &

A4 (Table 4) WAASIHHANIN ANINUWIAKANNT

a

FEUNIARUNBNENANNATIABANINNTABY

o a

1994aau e eldud1Atyn1aliANszAL 001

a

AMMNINNITAUT I ABUNENTNANIIA TG

o &

= 13 ¥ ' A o o o
HARWINTTLTEUTUBIHLTEL BEWHUHRANATUNN

o

ARNILAL 001 LAZANINUIARANNIFILUNT

D2

a '

ﬂuﬁ%WﬁW@‘WqQﬁ]ﬁ\im‘ﬂN@ﬁW§ﬂ’1i‘L§‘EIu§°ﬂ‘ﬂﬂ

B

a o o

AEauadnglildudAynieads uazilennasy

ANBNAN B ANURIANNUIARBNNNTTUUN 76



RMUTSB Acad. J. (HUMANITIES AND SOCIAL SCIENCES) 9(1) : 107-126 (2024) 121

o 13 = 13 7

s = v
NHADHNAANDINTITLTEUIUDILLIEIU neld3g5n1s

1 v

bootstrapping NNNMUARIBEINNEHN 5,000 ATI UAL

Y NIUAIBNINANI9B B NNTINAINN LT DI

o

faeaz 99 (Hayes, 2009) NANNTILATIZWRINEUIN

a

FusANINWIARANNIFBLUNITRDUNANTNA

o 3 = =

NBaNFBNAANTNTTaUI IR BaU at19l

[
o

NNADANTZAU 001 Han13Iae Tl

o

AN

I'EQ

At
L
NHRE

Db

1 ANINNIsde U anuiufauls

AUNANNTZUI NANINUIARANNNTIFEUNTARUAL

o & = % v a o nl/
NAQWDNTTLTUUIUDIGLTEU uazidusulsAunans

Table 5 Direct, indirect, and total effect.

FilaiAngL (full mediation) U&R9IT N1TRIBNTNA
o U = o
289896 sdN 1 NLIARBNNTITE WA 1 8

o '3 a ¥ o K v o ¥ =
N@@Wﬁﬂqﬂﬁ‘ﬂugﬂ'ﬂﬂuﬂﬁﬂﬂqiﬂ anfluazhasd

o

o o = ~ o X a
FiautsAunangeluauiqeil Aa AUNINNITADU

¥ =< o ya a v
UDIHADY a1 IHENENATaIaNINLIAA AN

- =

NM9EEUNTARUAIHATNNAAN N9 W18

o K] v 1 a oo 0 o aa
uﬂﬂﬂmimmqmummmmmam

AUN 6 N17LLNUIZNNBNTNATRIF LT

1
o

aa dl 3 o o
'&’]LMQV]N[’*]@B]'JLL']J?N@ LW@VLﬁmuﬂ’J’WN@’]ﬂﬂJﬂ’ﬂﬂ

AULITANMRUAAZFR NANNTUENBNENG A (Table 5)

endogenous variables

cause variables PTQ learning outcome

DE IE TE DE IE TE
L_ENV 29 - 289 04 25" 29"
- i i i oo 6"
R’ .08 .80
Mp—value <.01
mp»value <.001

NanIuEnNUszinnansnana (Table 5) anlsana

wanstnLaud) ALININNNIA LU NARUNEVENG
Taasongeqasanadnin1sFauiueed s
(TE = .89) %98 AnuAINNIsdautasgaautiu
Foulsn lAFUBNENANNAIIAINANTNIIARBNNNT
FHUNNIFDL LATATUNINNTADUTBINABUTINIL
ANINUIARBNNITFTLUNITABUAINITNB DU

o 3 = ¥ v a v
AnLslsauaaINadNs s Uit iTaula

Faeiar 80.00 (R* = .80)

1. HANTISE WUFT ANTWLIAABNNNTFE
nnsaauNanswasaNadNEN I EEUSIaNINANEN
Tnaianswanisdannusaulsnmuninnisasy

v a oo dd s
199g@eu BaidunistuduuuiAnnineiuansna

Y = ] o Ny
PRNANNUIANBNADDABNITWAUINTITEUFVD
inAnEszAugaNANE (Phra Kru Baidika Monthon

Knhamago (Chutosi), 2019) Banam 34 anmunades

o A

TuanuAne ueaAlsynaug AN Nansnase
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welaupazFaa N ld s sl lanannauiu

a A
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analysis: EFA) (2) N1331A31W LWL LA 1889N199
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1) nMstlsziuaialnfuesdays Ineld35
Mahalanobis d-square §MFUNARBLAYINWANG N
218978y ARDENINEIAATLAIRAYTDITATD A

a o o
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¥ o
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normality) (Kline, 2005; Blunch, 2008; Stevens,
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in Ingard, 2022)
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(confirmatory factor analysis: CFA) ki1 Congeneric
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