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Abstract

The aim of this research were to develop a time management skills test for early secondary
school students and to analyze the quality of the test. The sample consisted of 406 early secondary
school students of Bangkok Metropolitan Administration, studying in the second semester of the 2025
academic year, obtained through multistage random sampling. The research instrument was a 30-item,
situational-based time management skills assessment with three options.

The results of this research had the following features:

1. The 30 questions were qualified for content validity by the IOC (Index of Item Objective
Congruence) showed that questions and options aligned with the definition and behavior of time
management skills components.

2. Analysis on the power of item discrimination by comparing the scores between the high and
low score groups. Using the independent-samples t-test, it was found that all 30 questions statistical
significantly at the 0.01 and 0.05.

3. Internal consistency analysis using item-total correlation coefficient revealed that all 30 questions
showed statistically significant correlation with the total score of each component.

4. The Cronbach's alpha coefficient (a-Coefficient) was 0.738.

5. According to confirmatory factor analysis (CFA), the scale had construct validity with chi-square
()(2) of 41.41 (df = 26, p = 0.0282, AGFI = 0.96, RMSEA = 0.038). The factor loading was between 0.23 and
0.65.

Keywords: Time Management Skills, Tests Construction, Early Secondary School Students
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Aty q mnlildflivundos widmiunan witusundulifiufiseredanadeuas narfdgnldegedn
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1. WaUszAnsam: msdansnategdilsyavsnmeaeliisnannsavhaudng q ldddamumaniidivue
Inglaifpduismseait

2. appnueden: Wonduunevhouiidaeu 5azdinmunuaniunisallfinniu fehsananuieien
UAZAIUANIA

3. advaugaludin: NM13uTmsTanisnatelisansndan1siuaNNENn asEnINNITYneu NS
waznsineouldRty vhlETeddauguaniu

4. wWaTemaanuduia: msivinwrlunmsianisnandudadvddgivieliinamsaussaidmngly
Finuaznsvhauldegnedivsydnsam
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Uszrns laun WniSeussiudseudnwineuduvedsusouludiiangunnumiuas §1uiu 35,622 A
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1+Ne?
) N fn 91uulszans (undAe 35,622)
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Y
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1. AR msete Lawn

o

1) adwesuunmedaiiennaaeuindesinuuiardoamnsonendifaudnuasiuiug gl
Puiseli fidenaaeulagldnismegevanuigiu t Ineldadi Independent t-test
2) eanugenndesmeluiiensageununmnedeindednuusarieianadnvusvioaussous
doniiertuvidol Afennasulneliisinmeidulssdviavdiniusseinesuudszdetuasiuusuo s
areIAUIENaU (item-total correlation)
2. drnneaunmseat Iin earudetuiaiu Siesginnuifismsaddesaiaieisin g

29AUTENRUINEUEY (Confirmatory Factor Analysis: CFA)

25895550 1uN15IY

' s

N153388H1UN155UT99938555UNTITELUNY WYY INANENTIUNITNIITUNRTESTTUNTITE ULy L

ya o

WMINYIFEATUATUNTILIM LavNTUTBY SWUEC-682538 Tuil 13 Woridn1gu w.e. 2568 waziIiduaiiun153de

PAINIUNITSUTBY

A3UNANI3IY

1. HAaNTIATIERAMUNLINTUTLLeN (Content Validity)

gAdulihdemaniiiluanunsall UliddeimgdunsianaUssdunadiuiu 3 Aunsiadeuiiie

HTUAUNNUALANUTBINTUTULDMAIEIT I0C: Index of Item Objective Congruence WudnanUNTRILAL

' v
A va o Y =

Adenffiduasiadudnuiy 30 Yo HiunssIvdeUANIBwSIRATeMINE eI lneila1agse1nine 0.67 -

Y

1.00 {feldudlawazsuusudnifoemudaaueiuzaniidervigudnhlldiungudiedns

2. HANTIATIEAAIEIUIRTILUNT T
NMsATERmgIuITILUNTeteliitnsiSsuiisuasiuuseninanguniinsiuugas azkuue 19

NSNAFOUANNAZIU t AI8alid Independent t-test Tna3dulathazuuusnuSosduduanunlumdes uay

¢

wismenidunguginaznauen 27% laseg19idenquauasnguaiognsas 110 AY nSWINUBINUIIRTIEH

Wisuileudnaiioseds nuin Yerain 30 Ue amnsndwundnevlunguiiiazuuugiuasaziuusiliogied

o o = 1Y

HedAgy9adanszau 0.01 kaz 0.05 1UASLBEARINITINN 2
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M 2 HANMTUTHULTIEUANULANANALLULLARE T8 UUDINGHAL LULEUAL N AL AL IR

fo  ndu  Aade t sig | Yo ngu Aade t sig #o  ndu  Anade t sig

1 3 95 573 000 |11 g 80 8.58% 000 21 g 75 853 000
¢ 67 29 30 29 .25

2 3 68 528% 000 |12 g 86 8.09% 000 2 @ 45 250¢ 012
¢ 35 #i 40 29 .29
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10 g 65 496" 000 |20 g 45 348 001 30 g 37 305% 003
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ANUFIAYUDIU (b2)
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SENINNVBNUALLUUTINATLA 0.374 — 0.623 parUsEnauN 4 n1sUseiunsiinandaduusyansanaunussening

v
Y @ o '

ToUATLUUTINAIA 0.411 - 0.460 uazesrusznaui 5 n1susuugenisidnadaiduyssansanduiusseninee

FUAYLLUTINRILS 0.368 — 0.634

LAAIINTEAIDINTIA 30 98 HANFUUTLANT ANAUNUS T2 NI 19ALLUUUTEINTENUALLUUSIUVDILAAY

o w a

aaAUsznaveilledAynaifinnde s1eazidundin1sem 3
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. asRUsznaudan aeAUIENDUMAN

v al a2 b1 b2 cl c2 di d2 el e2 A B C D E

1 .496** 341**

2 .664%* 524**

3 .690%* 554**

4 546** 302%%

5 608" aqqwe

6 591** 521**

7 .666** .532%*

8 T731%* .635%*

9 .687** 561**

10 627** A4T7**

11 .655** 565%*

12 646%* .545**

13 669** 509**

14 748%* 614**

15 674** 623**

16 544** 374%*

17 521%** AT76%*

18 .640** .398**

19 .603** .460**

20 613** .458**

21 597 444%

22 .598** 452%*

23 .602%* .432%*

24 566** 411%*

25 707 547

26 756** .634**

27 728** .659%*

28 .602%* 368**

29 643%* 589**

30 .584** 434**

=flpdAgyeaianszau 0.01

4. NANTTIATIZVANANUBDIIY

ya o
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WeTaauasivenIewieinfinuensdansian §idedinsgviainnudeduiigisnismeinse

uurAuean (Cronbach’s Alpha) Han1TIATIERNUIRUUTATAYEN1STANITANTAIANLT Y
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5. NanTiATIEeIRUsENaulNEudus uAUEaDs

KaMTITenUesRUssnourewinurnsinnanm 5 #u fenminesduszneuegsemring 023 - 0.65
Susdduahminessusznevanmnluesldded nsmaununisliing) nssudunsmuunuiingd s
Usudgansliing nmsmseuiindadmensvesnsvinnu uaznisussdiumsliingn deniwiinesdusznaudu 0.65
0.63 0.60 0.46 Uay 0.23 MUANU UaTNANIIATIEBUANUADAARBIvRIlULAa Uty AlssETnYnUIn dlAn
A-auAasiinAu 41.41 a1 Pvalue Windu 0.02821 fissmdasy 26 Anla-auaashiffodaisedu 0.01 mneau
Tuafudeyadsszindlianuasandesnaunduiiu Adviinsziuanuaenndesiiuuniudn (AGF) winiu 0.96
AdviisnaAadsdideswesdiuiientnsgiu (Standardized RMR) iy 0.035 uazAsnvesdadsidaaes
yosmNuAMALAABY (RMSEA) Wiy 0.038 uansinlumaiutoyaidesedndasandesiueglunasia lasiluina

ANFATILRIAUTENDUTNEUT U UA UABIYDWINBENNTINNITHIAVBMUNS EUTEAUTTIUANWINDUAY AININ 3

total al 0.5

rEr——"|total a [-=—0.

total bl =0
.46 1.00
q—____bt.'JE
T - .

total k2
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K\l.cc total cl |-

K“'total_cz =0 5 0.08
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\ | total dl =070
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n
m
en

total o2 (~=0

0.10
1.00 !/
total el [=+-01

.2l

\ —=g— . TL

total =2

Chi-Square=%l .41, df=36, P-value=0.02821, BMSER=D.03B
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1. Mnwansiesginunnsesuuiainuenisianisnavesinidsussduiseufnvineusuiiainay
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ludupounsasredomauiiduaniunsaidu fifeldtmundouuazssynginsaulidusUssaudaau deidou
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\Wuanumsailsinsanudouuagwaiinssugestiu yufnadeuanumsailiegluviunuazdaunndeniifiegs
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AdAeY: LUUTannila, wuuinaudnuaTadinniiaUssasdanuing1utanans, lunanisnouaueteaaunyvils

LUUABIRIAUSENBU

Abstract

This research aimed to 1) investigate the multidimensional item response theory models and construct
validity of the desired attributes of nursing graduates at Sukhothai Thammathirat Open University, and
2) analyze the psychometric properties, including item discrimination and item difficulty. The sample was
392 nursing students at Sukhothai Thammathirat Open University. The research instrument was a 40-item
multidimensional scale comprising two components: leaming outcomes based on the 2022 higher education
qualification standards (Thailand) and the 2021 graduate qualifications of Sukhothai Thammathirat Open
University. Data was analyzed using Bayesian methods in Mplus 7.4. The results showed that: 1) The bi-
factor MIRT model had a better fit with the data than the between-items MIRT model, with a )(2: (178,
N = 392) = 265.03, p = 0.017. 2) Thirty-four items were deemed usable (six items needing improvement:
items 6,10, 22,23,25,and 33). These items had a discrimination parameter for the general factor (al)
greater than 0.65 and higher than the discrimination parameters for the specific factors (a2, a3, ad4). Regarding
the thresholds, d1 ranges from 1.31 to 14.16, d2 ranges from —-1.00 to 7.54, and d3 ranges from -1.60 to
2.98. The MDISC values range from 1.34 to 5.62, and the MDIFF values (MDIFF1, MDIFF2, MDIFF3) range
from -3.12 to 0.78. and 3) The factor loadings of the indicators within the model are greater than 0.5. The
factor loading of the general factor (ELO) of the 34 test items range from 0.59 to 0.93, and the factor loading
of the four specific factors, namely, aware of the roles and responsibilities (STOU1) range from 0.24 to 0.66,
attempt to practice good deeds (STOU2) range from 0.05 to 0.40, actualize the advance society (STOU3)
ranged from 0.10 to 0.22, and adapt to the changeable innovation and digital technology (STOU4) ranged
from 0.34 to 0.62. and the coefficient of determination (R2) ranged from 0.34 to 0.92.

Keywords: Multidimensional Scale, Desired Attributes of Nursing Graduates Scale, Bi-Factor MIRT Model
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Predictive P-Value 7i11nn31 waw 95% Cl of Chi-square difference fidalnd 0 unn1 Tuvazdilanadaniy
Fudounit Guaumnsfwesinnnt) fuufagulah Tunansnevauesodeunyiifuuuaeesdusenouinim
deandesiudeyauinniwararusneiuielassaiiateyaldmunzauninlumanisnouaueidodouiuunyil

SENINNVBANDNY AILEASLUATIN 2

A19197 2 NswSeuiisuAudenndesuadlilinanvila (model fit)

Model fit indicators MIRT of 4 dimensions Bi-factor MIRT
(Between-items MIRT)

Posterior Predictive P-Value 0.003 0.017
95% Cl of Chi-square difference [57.484, 317.216] [12.912, 265.026]
Number of Free Parameters 139 178

I o

3. wamshasgigunmdeaAInusiete laun Adgiuatiuunvesifiesrusenaunialy (al) Adgiue
FunvealifesnUsenaulaniy STOU 1 (a2) ANS1U1ad Ik unUelifosrUsenaulaniy STOU 2 (a3) A181119
uunvasliiosrusenauaniz STOU 3 (ad) Agadnvasserunsnaululuwmanyis (d1, d2, d3) A1g1unadiwun

wuUNiA (MDISCO) uagAmuenuuunyiia (MDIFF1, MDIFF2, MDIFF3) daiiauslunsnail 3

i 19
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M199% 3 HANITIATIRAMNNTBAIN LTI TR

fofl | a1l | a2 | a3 | a4 | d1 | d2 | d3 |MDISC | MDIFF | MDIFF | MDIFF |  yigwa
1 2 3
11 1.70 | 1.20 6.04 421 | -0.35 2.08 | -291 | -2.03 0.17 good
12 2.34 | 1.96 5.96 0.39 305 -195| -0.13 good
13 1.46 | 1.07 3.28 | -0.38 1.81 | -1.82 0.21 good
|4 2.14 | 1.26 6.85 1.06 248 | -2.77 | -0.43 good
15 1.74 | 1.28 1.31 2.16 | -0.61 good
16 0.12 2.93 4.21 2.50 1.07 293 | -144 | -0.85 | -0.37 revision
I7 1.55 | 1.17 5.73 3.53 | -0.19 194 | -295| -1.82 0.10 good
I8 1.96 | 1.67 6.85 4.27 | -0.44 2.58 | -2.66 | -1.66 0.17 good
19 1.47 | 1.45 5.47 232 | -1.60 207 | -265 | -1.12 0.78 good
110 0.27 2.39 3.58 1.48 | -0.77 240 | -1.49 | -0.62 0.32 revision
11 1.79 | 0.73 3.75 | -0.27 193] -194 | 0.14 good
112 4.39 0.73 6.25 3.75 2.98 4.45 | -1.40 | -0.84 | -0.67 good
113 | 2.27 | 1.74 5.74 1.13 2.86 | -201 | -0.40 good
114 2.43 | 2.15 4.25 | -0.92 3.24 | -1.31 0.28 good
115 | 2.00 | 1.67 3.55 | -1.00 2.61 | -1.36 0.38 good
116 2.60 | 1.55 5.66 0.12 3.03 | -1.87 | -0.04 good
117 | 2.70 | 1.87 6.90 591 | -0.48 3.29 | -2.10 | -1.80 0.14 good
118 294 | 1.96 7.38 0.94 3.53 | -2.09 | -0.26 good
19 | 2.37 | 1.52 5.48 0.46 282 | -194 | -0.16 good
120 223 | 1.15 5.36 0.74 251 | -2.14 | -0.30 good
121 2.87 | 0.77 7.52 5.97 1.54 297 | -253 | -2.01 | -0.52 good
122 6.97 -2.30 16.28 6.10 7.34 | -2.22 | -0.83 revision
123 7.59 -2.66 17.53 5.12 8.04 | -2.18 | -0.64 revision
124 2.67 0.70 4.21 2.82 1.27 276 | -153 | -1.02 | -0.46 good
125 | 014 1.24 0.99 0.12 | -0.35 1.25 | -0.79 | -0.09 0.28 revision
126 2.93 0.34 4.17 2.94 1.93 295 | -141 | -1.00 | -0.65 good
127 | 2.42 1.08 6.85 3.12 2.65| -258 | -1.18 good
128 2.55 1.83 9.47 7.54 2.16 3.13 | -3.02 | -241 | -0.69 good
129 3.62 3.16 | 11.00 1.94 4.80 | -2.29 | -0.40 good
130 4.70 3.07 | 14.16 5.18 562 | -252 | -0.92 good
131 3.15 1.67 9.37 4.22 3.56 | -263 | -1.19 good
132 2.93 1.13 9.18 3.38 314 | -292 | -1.08 good
133 | 5.65 11.27 30.47 | 29.35 | 1545 | 1260 | -2.42 | -2.33 | -1.23 revision
134 3.92 2.11 6.52 445 | -1.46 good
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A5 3 (0)

fofl | a1l | a2 | a3 | a4 | d1 | d2 | d3 |MDISC | MDIFF | MDIFF | MDIFF |  yigwa
1 2 3
135 2.95 1.17 8.88 3.91 3.17 | -2.80 | -1.23 good
136 1.24 | 0.50 3.58 | -0.06 1.34 | -2.67 0.05 good
137 2.45 0.57 7.20 1.41 251 | -2.87 | -0.56 good
138 2.08 0.13 6.28 5.61 1.52 2.08 | -3.02 | -2.69 | -0.73 good
139 | 2.15 0.37 6.80 3.03 218 | -3.12 | -1.39 good
140 2.77 0.41 8.57 3.82 2.80 | -3.06 | -1.37 good

a

mamﬁmi’]zﬁ@mmw%’aﬁwmmwasﬁ’aﬂuaqufumfmqma"ﬂwmsﬁmsﬁmﬁﬁwszaaﬁmummgm@mqw
TLAURANANYIAIYINYTUIAMIANT UM lUviEsTTUE51Y MmuFUkuuYedlunanIsnaUaLaIaauNYLA
WUUABIDIAUTENDU (Bi-factor MIRT model) wui1 Tegaudiulveg 91uau 34 1o (niudod 6, 10, 22, 23, 25,
33) fifng1unvsuunvesdifesdusznauialy (al) 11nnd7 0.65 wazuINNIIAIBIUIASLUNYR AR UsEnoy
e (a2, a3, ad) A1gadnvesszrunsnaululinanyiAseAuwsn (d1) fdareglutig 1.31 fis 14.16 Fauanadn
Aoudneirefieunniiasldsuseduannismeu 1 (uawam ) 1 2 (Hew) AngadnvesseAunsnaululuwmanylia
sziuTians (d2) wumaaiwzm ~1.00 & 7.54 Fsuaneipeudiieuiunansdsenniissldsusssuainnisneu
2 (fo) WU 3 (@n) LLazm’qmmmaﬁwumimaﬂﬂumawvgmmaﬁzmwmm (d3) fFneglurig -1.60 s 2.98 B

wansinAputeniisdeniizisussduainnisaeu 3 (11n) W 4 @niige) NsllAgadavesseaunisneuly

Q

o

Tuwanndafinenuazdutuiunussdunmeuiiidoyasidehlifeliasulunnsediu duasiuasuunuuy
wd@ (MDISO) agluting 134 f 5.62 Faudulunminmat Ao ferdaud 0.65 Juld wazaraueINLUUNR AR
(MDIFF1, MDIFF2, MDIFF3) a¢/luta -3.12 i1 0.78 ?jaﬂizmaﬂsamqm'aadwamrﬁamﬂmuﬂma lagagunudn i
Sruudeasuiildla 34 48 wazAITUTUUTITIWI 6 U8 laun S0t 6, 10, 22, 23, 25, 33 Fadudofifian al Awde
genunf

4. wanyaeunILiismsudidassaivedunanisiansneuaussteaeunuunyia fonisinse
peRUsEnauLBsBuduvedlunanITnaUaLDIlaaRUNEALUUADIDIAUSYNOY (Bi-factor MIRT model) dtauelu

AN5197 4

M990 4 Han1TIRTIeiesrUsEnaulsiuduraslunanisneuaustede unIALUUARIeAUTENEY

(Bi-factor MIRT model)

_ Aduiinasdusznau () .
U9 add.viune (R?)
ELO (G) STOU1(S1) STOU2(52) STOU3(S3) STOU4(S4)

i1 0.69 0.48 0.53
i2 0.75 0.63 0.70
i3 0.63 0.47 0.46
ia 0.77 0.46 0.62
i5 0.69 0.51 0.55
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A5 4 (d)

L Athmiinasdusznau () .
e dudsinne (R
ELO (G) STOU1(S1) | STOU2(S2) | STOU3(S3) | STOUA4(S4)

i6 0.04 0.88 0.73
i7 0.65 0.49 0.49
i8 0.70 0.60 0.63
i9 0.60 0.59 0.52
i10 0.09 0.82 0.65
i1 0.73 0.30 0.51
i12 0.93 0.16 0.86
i13 0.76 0.58 0.68
i14 0.74 0.66 0.73
i15 0.71 0.59 0.63
i16 0.82 0.49 0.71
i17 0.81 0.56 0.74
i18 0.84 0.56 0.76
i19 0.79 0.51 0.68
i20 0.79 0.41 0.63
i21 0.88 0.24 0.73
i22 1.00 0.33 0.94
i23 1.00 -0.35 0.95
i24 0.83 0.22 0.72
i25 -0.07 0.60 0.33
i26 0.87 0.10 0.74
i27 0.77 0.34 0.71
i28 0.71 0.51 0.77
i29 0.71 0.62 0.89
i30 0.80 0.52 0.92
i31 0.80 0.42 0.82
i32 0.77 0.30 0.80
i33 0.41 0.81 0.99
i34 0.76 0.40 0.89
i35 0.77 0.30 0.81
i36 0.59 0.24 0.34
i37 0.78 0.18 0.71
i38 0.77 0.05 0.61

W 22
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A5 4 (d)

L Athmiinasdusznau () .
9% ava.sinune (R)
ELO (G) STOU1(S1) | STOU2(S2) | STOU3(S3) | STOUA4(S4)
39 0.76 0.13 0.64
a0 0.83 0.12 0.75

Kaiser-Meyer-Olkin (KMO) = 0.930
Bartlett's test of sphericity = 8483.646, p = 0.000

Han153ATIzveyalagly Bayesian lulusunsy Mplus wudn lueadadnuaenndaaiudoyald
Usednd Y2 = (178, N = 392) = 265.03, p = 0.017 ¥iaiiAn Posterior predictive p-value finan31 0.05 Tnwuld
Voglumsiaseiuuu Bayesian 39msiansansaufuandu (Gamier-Villarreal & Jorgensen, 2020) Sudlofiansan
sufunamsieziamtnerUssnauvesiated melulinnatignlvaiidannnin 0.5 (enuded 6, 10, 22,
23, 25, 33 %qﬁﬁﬂﬁww§aqﬂﬂdﬁﬂﬂﬁ) FENIINTANNEDAAADINUIASIAS19MIUNTBULLIAA (Hair et al., 2006) Tng
AtminesUszneuvewinuslnelussddsznaurily (General factor) 3o ELO wastedaudqulng) s1uau 34
4o (aniuted 6, 10, 22, 23, 25, 33) WU ag/luY39 0.59 §i1 0.93 wasiiaimdneadUsenourasinusd mely
asfsznoulamy (Specific factors) s 4 asdusznau Tdud Sunumuazuiiil (STOU1) agluras 0.24 s 0.6
Winsvilsindulm (STOU2) egllutiag 0.05 f 0.40 a$1sdsrailvirnilna (STOU3) oellutag 0.10 f1 0.22 uas uas
Ususliudsunasinnssuasmaluladidia (STOUA) ogfluvas 0.34 fs 0.62 uaziiAndudszavsnisvinne
(R) agluis 0.34 fi1 0.92 Tnenmsutminesruszneuressavdmelussdusyneurialy (General factor)
%30 ELO degeninesrusenauianie (Specific factors) 4 4 pefUsEnou (STOU1 STOUZ STOU3 wag STOUA)

AILANILUAITI9N 4 LAz 1

ELO

A 1 LURan1seeuausIladauNuiRkUUaIaInUsEnNau (Bi-factor MIRT model) ¥aaukuuin

q

AanYeUTnAnNfisUseasdnuunsgIunandiseAueauAnwavIme uIamans innIne degluriesssunssne

L] 3 q
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aNUTENANTINY

1. Han1siAsIEaNdennfessEintadayaiulinaniInauaueIteaauRUUNIANUI Yayaiiaay
dannaeIiulunan1InoUANDITRAUNYEIA LUUARIDIAYIENBY (Bi-factor MIRT model) 11An31 Laga11130
osuelassaiedeyaliivanzaundt iesanlunanisneuaussdoaeuniAuuuasiesdUseney ausauenan
dnvaizsiilusenanqudnvazianzysudazdfodstaou wazandamanuduiussiumansduus
(multicollinearity) s¥win9dd yhlvilaaaanansayssinuAmidimesiauasinugenasesiudeyadeUseding
fawdhnmsadwuuinssihagldumnAalumanisnevauestogeunuunvili meludemnandeniu (Within-item
multidimensionality) i3ijaenAdasusuiseves Ramos-Vera et al. (2023) fhuuuimnasguisesueaise
hafagiiduiuunmsoduuywd S 12 4o Faduativduuasinidlinueginheamns Tnsuvuiadfiaulidou
walnesuatuusndduau 40 do wiadu 4 ssduszneu laun nmsfnsiaiuyama (personal stigma) A3AIIA
Aenfun1sidame (concem about disclosure) nmdnuairenuiasluuiay (negative self-image) wazaAduina
\RenfuviruafiveagduieIiu HIV (concern about the attitude of others about HIV) Fslunisasivaeulasaiig
yosuvuinatuduildliialinanmsnovaussdoaeunmifsewinadosiniu (Between-items MIRT model) wa
Tumansnevaussdoaeunylifuuuaeteduszneu (Bifactor MIRT model) nguiegnadugiae HIV Jelvg)
Y1U3 1 342 AU HaN1TITENUI TeansnevauestaaeunviiiuuudetedusEneuianuasnndaaiu
Toyalsuszdnvinnnitlunanisnevauetedeunyiifseninateraid Chen et al. (2023) dnuuinunsgiu
L?'mwuumas‘]’ué’?anaﬂﬁu/mimzﬁquﬁﬂi'ﬁu (wuudseiu BIS/BAS) va Carver & White @slganngludl
1994 F1uu 24 T8 1Hunnsiauszanaat 4 szau unsvdeulassaisnielureswuuiaaunuifia MIRT oy
Wisuisuseninalunanisnevauesodeunlifseninedediaiu (Single-level structure) 4 Tuna lauwn luwaa
2 9aAUTENOY, 4 83AUTENOY, 5 89AUTENay, 5 8eAUsEnau (and1uiute) waslunanisnauauesloaaunviia
wuvaedasnUszneu lauldngudiegnsinfnuningndy 91uiu 2,186 AU NaN1TITENUI Tumani1snavanes
deapunyiiiuuaessnUsznauianuaenndesiudeyalislsednyuinnitlunanisnevauesdoaounyiia
sgineterany uenanidiaenndasiuinanves Immekus et al. (2019) 741 TutasliAdiulueans
novausslesunvifLuaesesrUsznauldfunruaulafistulugiulessadieilflunsnsnaeunadnyas
maﬂ,maqL?ﬁ‘aaﬁaLLas@uﬁug’]ﬂumiﬁmﬁusijwLLUUi’mwnﬁé‘wﬁ’ULLuui’mLaﬂﬁa \losanlumaaninsnandam
Auduiusamaeiauys Inemsuenasdusenaundnoonihlianunsoesuisamuduiusseniniasdves
asdusznounsla

2. HAN1TIATIBRANNINTRAININTI8TOAINFURUUVRUAANITABUANRITBAR UNY AR LU UADS
2R UszNaU WUl Jeaeudulung s1uau 34 48 (eniudedl 6, 10, 22, 23, 25, 33) fid161u1aTILUNVEITR
perUsznoualy (al) 11NN37 0.65 WAZNINNINAISIUIATILUNYEITRBIAUSENOUIANTY (32, a3, ad) LEnIIT
Jogoudrlng/Inanuainsasiudundn (General factor) uazausaazyiounuanuazang (Specific factor)
TuszAusesaan Fanssauundnvelunanismevaussteasunvifuuuassosdusznau (Toland et al, 2017)

wazaonaresiunuIdedy 9 Mldlunanisnevauestaasunyifiuuua esesAUsznay (WU Ramos-Vera et al.

' Y A

(2023) wuin wuUinnsgusesueaRselFagiifuiuunnsedluiyed Ustneumeesduseneunily fie nsking

& aa 1 o °

HRaFeniAguTwungendtesrUszneulanei 4 83AUsEnay Hagan et al. (2022) Wudn wuudeunuo1Iunl

N1AIUART @1015095U18ANUKUSUTIUTINA8D9RUTENB UL UINNI109AUTENULRNIZITY 5 B3AUsENaU

Meng et al. (2022) wui1 wuuUsgidiuanuannsannagaeanslunisussdiugunimnisfinwniadduresdu

Wi 24
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Uszneuseasrdszneuily wavesdUsynouameii 5 asAdseneuiidnnuduiusiu dauisiunasiuunuuy
WnildA (MDISC) ag/ludas 1.34 i 5.62 Fadulunanngt Ao dedaus 0.65 Fuly WAEAIAINEINUUUNT A
(MDIFF1, MDIFF2, MDIFF3) ag/luae -3.12 f11 0.78 %QﬂizmaﬂiaUﬂqmmd’r&Jmﬂﬁqmmhuﬂa'm A0AARDINU
$AT8U89 Chen et al. (2023) inansAasigiuvuusziiu BIS/BAS lngldlumanisneuaussdoaounuifuuy
#0989AUTENOUNUIN BIAUTENBU BIS de1 MDIFF aglutig -3.83 to 2.18 diuasAuszneay BAS dd1 MDIFF o
Tur24 -5.25 to 2.09 uag Carlucdi et al. (2023) léhuuuinunssuisatunsUssiiunnsuasdnvuy ds
dnsuauiandan1asuAuAaLass 1918 (STICSA) $1uau 21 9o daduuesTaussunne 4 sedu un
nsvaeulassaiangluvednuuinauuuifa Bi-factor MIRT model wuin 1 MDISC aglutas 1.021 to 2.953
dupi1 MDIFF1, MDIFF2, MDIFF3 agluga¢ —1.171 to 3.012 4an43n LLUU"J”@Qmﬁﬂwmsﬂ’mﬁmﬁﬁwizmﬁmu

a @

WNTFIUANIATEAUANAN YA YN UIaMARS W IneaegleisssTnsy wngiulassaiiwediaanis

q

novauesaapUNTiALUUABIIUsENEU Laglasazunuin TS nuteasuilily 34 4o wasmsuiuussdiau 6 1o
Taeidudedifian a1 é1 dwau 5 4o loud 6, 10, 22, 23, uae 25 uansismsiamuaNIIvetBsAUTENOULULK
Laif dhudiedt 33 fidh a1 ganinnfnansismnuliaenadosiulasaiisfisonisin dunsiarsandadeda
paneafadliudngunamIIATEiBU  Faude 1y mlnsgimududemesdedony aruasounguiion

3. wansRdouANIissmsudlasaiiefiensinssissdusznouidedudurelunanisnevaues
Forounyiifuuvantesdusznou wui Adwidnesdussneuvesiudnelussduszneualy (General facton)
VIONAGNENTLTEUTAIUNINTTIUAMAITEAUDALANY W.A. 2565 a1vmeuIamIans (ELO) vesdaaeudulngy
$1uru 34 98 (enciudiei 6, 10, 22, 23, 25, 33) WU ag/luYa9 0.59 fis 0.93 warilantmiinesiusene e
melussddsznaulans (Specific factors) 1 4 asdUsznau laun §memawﬁm’7{ (STOU1) agjlugae 0.24 fis
0.66 wlesvidlsiniulm (STOU2) eglutg 0.05 fa 0.40 a¥edsanliinalng (STOU3) egluta 0.10 fs 0.22 uaz

= o

wazUsumlsvudasundasuinnssunasmaluladfdvia (STOU4) aglugas 034 Fs 0.62 uaziidduuszansnng
vune (RY) aglurae 034 fs 0.92 Tnsnmsamantmiinesdusznautesinusdniglussdusznauitaly (General
factor) w3a ELO fiAngeninesdusznauianiz (Specific factors) 114 4 p9AUsznou dsaenndnefuauideves
a13Tf yeyUszan wazane (2560) laimwuunagaumualinmaindnmneiuia 1w 67 9o 1uwuuuside

a

Qnfin 4 daudon nqudegradutnEsutunzendnui 6 S1uau 855 Au nansidemutn uuunaaauiia
donndasiulinansnevausedounviALuuastasUszneu (¥%) = 4080.90, df = 33, p = 0.001) lnsosrUsznau
2l fo auntiameddn@nne1ia detdminesdusznavresiivsteglurag 030 f 0.80 uazasdUsznay
ey 7 osfdsznou dendmiinesdusznavvesiaued fall fRdaay oglutag 0.34 83 073 Gfn1w aglutg
0.31 fi1 0.51 AAvawua agluva 0.34 §i1 0.60 dfn sduns agluge 0.53 s 0.56 ARAHTT ogluze 0.56 fs
0.76 AR siiuenuiulagau eglurae 0.42 fe 0.65 uazdiieueanu ogluris 0.47 1 0.75 druAgNadUuN
LUUNTRA (MDISC) ogflutiag 134 fa 5.62 Faduluaannnst fio Se1iaust 0.65 TulU wagAremENUUUNYDR
(MDIFF1, MDIFF2, MDIFF3) ag/lugaa -3.12 i1 0.78 \lesnnstsaosuuuianande WUUIRKARNSNNSIS U3 AL

a 1Y =

HIATFIUAUIAITESAUYAUANYY N.A. 2565 @UMNYIVIAAERNS LAYLUUNAZRUANANANININTNNeIUIag ol

q q 3

£% =

nsiniindneadsiulundvesnisujifnianisneuiadadudnvazseinin den adesiuasdusznaunalive
LAANINDUAUDITRADUNYEIAWUUABIBIAUIENDU dIUBIAUTENBUANIEILTAIULANA A UAUAUTIA DY

AT
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dalauaug

darauauurlunisimaideluly

WUUTARAANENSITHUIAUINTTIUAMIAITEAURANANTT WA 2565 ENUNIVIAMIANT VOIUNTINIRY
glaviesssussy danumnzauiasianuansianzadunisieinduinfnwarvmerviacans umine1ds
alatesssndae esnamsofauazsulanaldvisfifvesnadndninFousnuannsgiunadissdugaufing
WA, 2565 ameTIamans warliRvesndnuusvestasinfifesrasd wninerdugluiosssandee we. 2564

Y v

Tu 4 ou lewn Sunumsasyting Wwesvinaldmulum asresdaeuliinilnag wazusumlaiudsuluauinngsy

U

Aaa o = Y aa

wazwalulagfava Fslunisihluldzansiuiudawie 34 99 aniuded 6, 10, 22, 23, 25, 33 Lilssandudeni

AIAMANLATIHE LW

Foruonuglunsiiiseadedaly

1. msfimuuuuianiidannsafiszeenuuudednulnglilunanisnevausstoasuuuunmia nely
TormanAeiu (Within-item multidimensionality) #ee1aeenuiuutemaulagldlunanisneuauesdoaeunyils
WUUAB$IAYTENBY (Bi-factor MIRT model) I wiaiiuvanisesnuuudednulagldlunanisnevaussionou
nfifuuuaetesAUsEnoutuasfesdiuunfnvionguisesiuinuuinfinadnuuz sl uiiddvinadenisnou
fofmamvunmugfuaudnuusanzveusas i

2. mylnsgiuuuTnnmiiaitesomeatdulaglilnansnevaussteaeunuunyiin nglude
Fn1uieaifu (Within-item multidimensionality) w3eassiulagldlumanisnevauostoaounuifseninsde
#1011 (Between-items MIRT model) Hu aunsafiarlinmsiinsgWlaaanismevausswiiivats 4 wuuld wu
luman1snevauesstaasunyilisenitadadiaiy lunanisnevausstoaauwuunviia Meludemanudeniu uas
Tunanismevdusstedounviiiuuuasosnusznauls lasasusisnuranisinszidumsadisuiisunanis
Anwviszrindlunansaouaussmuiianuusng q islideyauszneulumsdnidenlunaiiaenndosiudeyaids

Uszdnwuniign duavtieazvioulassasisvaauuiniurasalafngd

AnRNISUUIZAA

Atz uatvayuInuIvendealissssussy
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Abstract

This design research aimed to: 1) investigate student deficiencies in solving physics problems
concerning Force and Newton’s Laws of Motion; 2) develop a cognitive diagnostic test using the Attribute
Hierarchy Method (AHM); and 3) propose new design principles for cognitive diagnostic tests. The Phase 1
sample, selected via purposive sampling, comprised 4 physics teachers and 24 Grade 10 students. Phase 2
included 568 Grade 10 students selected through multi-stage random sampling. Data were collected using
semi-structured interviews and the developed diagnostic test, then analyzed via Content Analysis, Classical
Test Theory (CTT), Item Response Theory (IRT), and the DINA model.

The findings revealed that: 1) Student deficiencies encompass four cognitive attributes: problem
analysis (A1), applying Newton's laws to states of motion (A2), determining net force (A3), and mathematical
calculation (Ad). 2) The diagnostic test demonstrated high validity and reliability (CVI = 1.00, Livingston's
reliability = 0.84). IRT parameters showed difficulty ($b$) ranging from —0.66 to 2.07, discrimination ($a$)
from -0.05 to 0.72, maximum test information at the ability level (0) of -0.50, and an acceptable RMSEA of
0.052. Diagnostic results indicated that students had the highest mastery in Al (89.79%) and the lowest
mastery in Ad (20.25%) and A2 (20.77%), respectively. 3) The three proposed design principles are: (1)
identifying deficiencies to define diagnostic attributes, (2) designing tests based on cognitive models, and (3)

evaluating test quality using testing theories.
Keywords: Diagnostic Test, Cognitive Diagnostic Assessment, Attribute Hierarchy Method, Design Research
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41 - 60) wazseui (Feway 61 - 100)

d5Unan1sIe
1. wan1sansadounnsastunmsuilanddeymnand
MNNsduaTwiteyanmsdunalsuiulasahaioniSewswazngnisindeuiivesiadiu {33eld

fvuanudnvurnanms o (Attributes) Adndulunisudlandtammaau 4 gadnvue Jafinrudiudids
oot ol

Andnung?l 1 (A1) Mdesgilandlym fe dniFsuamusolnngilanddym lasannsonnnm
wamsrdlaluaniunsaltlamn Jeuunmueausaiinszyireingdase (Free Body Diagram) warU3unausing
landimun

= v a

AdnuaiEd 2 (A2) anudilalunisldngnisindieunivesinduivaninnisindeuiivesing Ae dniseu

q

o

annsadenlingnisindeuiivesiiuliimngiuanmnisindeuiivesing
AdnunE? 3 (A3) Mamnussdndveassfinsgidetng Ae tniSeuaunsomusidnduesnssiingeyin
sofng Tnonssnuseinseviviodng F9asfosfinn sl snauuuIuny x wiouuauny y
AudnwuE? 4 (A1) MsduamUiaeing o Alandimue lasnisddunismeadamans de

HnBsuauITaAMUIIIMEN 9 Alandiun laensaiiunimisataeans

2. Wan1seRnRUULATIAILILUUNAgaUdadenIwns Ugynsuflanddeyyindnd
1) wan1sn1snvunlasIassanuYuras Reduce Matrix (Q,)

¢ [

MnmTessinudnuny 4 audnvay fitotmuslasaisdiutuandnuundudduiuiedu
(Linear Hierarchy) lnefiaruduiussadosmmaduinaudnuusiugniluginuefidudou (41— 42 - 43 -
A4) nusdumsimunmvisndanuduiusiiieadns Reduce Matrix Q) eﬁaLﬂumsﬂé’uaﬂﬁﬁmu‘qm%@aauﬁ
dululgeudeulavetlassadredsiuiy dwalidosauiimuanzianzannnddu fwzdvananusidouly
NITVIUNTING
2) Naﬁmumt‘uuLLNumiGlaU%’aaaUﬁﬂ'm‘vﬁsi (expected item response pattern) AzLUUIIU (total
score) warpnAnwzvanaululdazuuLNUN1INaUTasaY
INMTAUATIZA Reduce Matrix (Q) {Adanusafmuauuuusudeaeufiamani Azuuusm was

AuENYUrYeaauls 11U 8 WUULHY Akandlums1ed 1
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M3 1 wnIndnisneudeaauinnni ATLULIIL WaYANANYMEYBILAOU

Yol wvisndnsneudesauiinnans AZUUUIIN ANANUZYDILHDY
1 10000000 1 1000
2 11000000 2 1100
3 10100000 2 1010
4 11110000 4 1110
5 10001000 2 1001
6 11001100 4 1101
7 10101010 4 1011
8 11111111 8 1111

Ya a

Adeldasrsuuvaevitadonanmitdayaaudslasasiauning (Q-matrix) Wudeaeudsile 4 dauden

L Ag 7]

w3 2 atu atuag 8 e 591 16 U8 Inefifteg1eloaaunuananvushuulay 1111 dadaluil

= Y "
M1999 2 §BY1IUREDU

Tand: Auauldsyuusenideineiifdayuina 15 kg TuanituimendnansInad degu

Senununnuazseniifiniaile anussinunuldnaden (T) (fvum g = 10 m/s?)

fLaen: A. 15 N 9idag, B. 150 N %idas, C. 150 N Py (wae), D. 15N Het

1A5985139n153 18 B9a1AUTY: TaaauilinauanisalunisitasizilandUgynn wazn1321a FBD (A1)

o

nsdenldngnisiadeuiivesiiafu (A2) N1INILSIENEVaIsINNTEYINsaing (A3) wasTinBenIsAUINMIAITEY

q

AUsAlangmMuualy Tnen1saiunisnientindans (Ad)

3) WAN1IATIVEBUAMAINAINNOUHNTNATBULUUALRY (CTT)

AIdelieseiaunmuuuaeuIiadens 2 adu @Tuay 8 U8) Aunqunaaedld 30 Au wuIAY

U q

ANUATATULDM (CVI) 5811719 0.75 — 1.00 UAZANUTIEININEATYB Livingston 11U 0.84 Uay 0.82 Fagand

a YA 2 v A

wnawiiinvua (0.70) Welildia3esiloNinnnneaaniarATOUARUYNKUULNUNTAR FITeTedndondaasuiiniy
et 2 atuandnrindusuuaeuatuanysaidiuiu 8 To (nelddeaeuatui 1 \Wundn wasihde 1 uay 3
Nt 2 unaunudedlinnunue) dwaliluuaevatuanysaliian CVI wiiu 1.00 ynde r1AueIn (p)

5¥1314 0.30 — 0.77 WA¥AI81WI9TLUN (B-index) S¥1IN9 0.36 — 0.92 ALLENITI8aLLd8AlUAI1N 3
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a o [

M990 3 Al CVI ANenn (p) azd1u1adnlun (B-index) vediuuasuitians e

fofi | flunvesdedau | wuuwaumsAn | A1 CVI | AdAanmen | A18Iunasawun wlana
P) (B-index)
1 atuft 2 99 1 1000 1.00 0.60 0.69 HULNE
2 atufl 1 90 2 1100 1.00 0.70 0.84 HOULNE
3 atufl 2 4o 3 1010 1.00 0.73 0.85 HULNE
4 atuil 1 90 ¢ 1110 1.00 0.73 0.66 NN
5 atuil 1 48 5 1001 1.00 0.77 0.92 KL
6 atufl 1 40 6 1101 1.00 0.77 0.68 NN e
7 atuil 1 4e 7 1011 1.00 0.77 0.68 UL
8 atufl 1 40 8 1111 1.00 0.30 0.36 NN e

4) WAN1INTIVFBUANMNINANANgENIABUEUBsTRFaU (IRT)
FadeliaTeiaunmveswuuasulladuatiuauysaliungudieg1esd1uiu 568 au melunanis
noUANBIRARULUY 2 W151naT (2-PL Model) wud1 deranuiaiauen (b) agsening -0.66 v 2.07 M

81199 UN (a) BYTMIN -0.05 4 0.72 Aauandlun1sed 4

M19199 4 Wsdlweinedevewuuasuitadununguinisnevausstoaou (IRT)

o TULAAN1INBUAUBITOABURUY 2 WIS1Hn3

e A197U19UN (@) | ArRmeIn (b) MsuUaAURUNY
1 0.47 -0.15 Suunldm ANUEINUIUNATY
2 0.62 -0.26 ﬁi”]LLuﬂiﬁﬁw ANUEINUIUNAIS
3 0.56 0.03 Suunldm AMUEINUIUNANY
4 0.63 ~0.66 Suunles Aoutnae
5 0.59 -0.21 Suunldm AMUEINUIUNANY
6 0.72 -0.64 Suwunlaurunans ABUT99E
7 0.68 -0.18 uunlauiunang ANUEINUIUNAIY
8 -0.05 2.07 Suunsann 81N

\ofinnsanquamdslasiairsiuilsdduarsaumne (Information Function) wagAALLiBs
Ussifiudndsall

Handuasaumneasiede (item Information Function: IIF) anniduldsansaumna lunm 1 wuirdeaey
foii 1 fa 7 fdnwazinzngulutisszdunuannsa (6) Uunasisunansdeuiiei luvasiideasuded 8 4
duldsuendoenlumailarnednadaan TngliasaumegeandisfuanuannsageUssana + 2.0 Snvazns

o

nsrAeRRnaayioudn wuudevanailadudSeulinsounquuangseAunuaINnge
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Wanduarsaumeavaawuuasy (Test Information Function: TIF) 910019 2 Wua1 wuvaaulyien
asaunATINEsEnfissAuANaNse (0) wiiu -0.50 wansliiiuinaiedelifinnnumnzaunasudugigaly

nifadegnunnseesiissunqunlundseAuauansaUIuNa1IAoUT I

HAN1TIATIENNUTI AR EAP Reliability iy 0.581 Feagluszduiiunansuazeeusula

Ansun1sUTEIEWE IR

Item Information Function

fterm 1 (i1) & itemc2 (i2) & 3 (13) & e (14) & itermS (15) & iterms (15) & item7 (i7) & itermeB (i8)
0.3,
Legend
— tem 1 Information Fung
ftern 2 Inf, ion Func
fterm 3 Inf ation Fund
4 P Ty — item 4 Information Fune
~ & T
5 b e 5 Information Fung
7 %
/ 7 \ tem 6 Information Fund
/ 7 4l
0.2 / 47 — hem 7 Information Fung
5 i ’ — item 8 Information Fung
- r 4 e |
" / 7
E /
s / 4
= / 7
= v
E /
& / Y V4 y
01 5 yd
4 s
& d
“ ./
7 e
- o /"/
—~ -
_'_4_,—'-'_7_'_
L —— ——
-a -3 -2 -1 0.0y 1 2 3 a

Latent Trait (logits)

A 2 Heanduansaumesiede (tem Information Function: IIF)

Test Information

Generalised ems: all

S o by BN
N

Information
™
N

o0 0 000000
I
N,

s

4 L™ =2 AR ©.; ] 2 3 a

Latent Trait (logits)

A 3 TasAnflariduansaumeveawuuaay (Test Information Function)
5) WAN1TAATIZRAMAINLUUADUAETIAANTTITANY DINA

Hadeliaseiaunmveskuuasusiedesmieling DINA lieasanaA1nLazing (s) lenaly

A15LA1 (€) AUBIU19TIMUA (IDI) LaEANUABAAADIVDILULAATIETD (RMSEA) AILARIIUANTIIN 5
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A151991 5 W51TmesseTuarATtANNaanARaIn1LlLAa DINA

4o WUULAL s c IDI RMSEA
1 1000 0.235 0.104 0.661 0.028
2 1100 0.053 0.238 0.709 0.026
3 1010 0.220 0.007 0.773 0.016
i 1110 0.029 0.415 0.556 0.044
5 1001 0.075 0.257 0.668 0.034
6 1101 0.015 0.400 0.585 0.099
7 1011 0.117 0.366 0.517 0.100
8 1111 0.859 0.531 -0.390 0.071

39N M13199 5 wud Yeaeuded 1 fs 7 dAdwddwnadiwun (IDN) egsening 0.517 fs 0.773 &4
ganIunaeifisviun (0.500) axviewdn Suunnguiseuiuasliseuiliegnadivszd@nsam egrelsinu dofl 8 wuin

fAnAnaazng (s = 0.859) uaglonalun1sian (c = 0.531) Aeudege Weiansanarudennosedlunasede

'
'3

WU11 A1 RMSEA 5891914 0.016-0.100 TnailA1adssiuvisatu (Mean RMSEA) Wiy 0.052 datiaeninmaii

gausula 0.089 (Maydeu-Olivares & Joe, 2014 ©1aislu Ngudgratoke & Koedsri, 2018) dxiauin wuugeuatuil

fianumngauiissefiagansatluldnuldideninianuaainindeuegluseaunivensula

aa o < J fsaia ¢
6) wan1sAtadEYALdeuazgndauvaslunisuilandidnd
HANTIATILTEAUAIINTOUITIBUARATIMUNAUANE N vz S Uy UT1ngaAem1snei 6 lag

matszyndlinguiiuduassauiuinadives Gierl et al. (2008) lun1sifadugnseunasyaudsvesinieuduse

& wa

Audnuay wundu 3 szdv loud 1) seus (Mastery) Aefiifllenalunissevifosas 61-100 Tarwslunndnuuey

U

v
o 1 o

Wwetadhlau 2) seuunsdu (Partial Mastery) Aafawar 41-60 fauiusdiuunidansdisluriminainiafouwsds
8t uaz 3) lisau3 (Non-mastery) Aofosay 0-40 Jauantsnsvinauinseliulurirtifinainndoulugmudnuo

v

D!

M19°97 6 FMUIULALTRYAYVRILNITHUTILUNALTEAUANNTBUITEAMIN YUY (N=568)

. . andnwnuzililunsudTanddam
FTAUAINTOUS
Al A2 A3 Ad
o3 510 386 484 380
(Mastery) (89.79%) (67.96%) (85.21%) (66.90%)
JOUUNEIL 6 64 62 73
(Partial Mastery) (1.06%) (11.27%) (10.92%) (12.85%)
lyisous 52 118 22 115
(Non-mastery) (9.15%) (20.77%) (3.87%) (20.25%)
568 568 568 568
EEH
(100.009) (100.00%) (100.00%) (100.00%)
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1NATNTA 6 wudn dniFeudulngiiaiuseus (Mastery) iISesaiauainuinludes leun

=

Aadnunzd 1 malienzilandtam (Gevay 89.79) sesaafe Audnunzil 3 M1suussdns (Fovay 85.21)
Audnwaed 2 anandlalunisldngnisindeuiivesiaiu (Fovas 67.96) uar Audnwaedl 4 MsAIUNIS
AdinA1ans (Faeaz 66.90) ANua1U

Tuduvesszaulaiseus (Non-mastery) nuininGsunaminseusanniiaalunadnuasi 2 Gevas
20.77) wazAnudnuair?l 4 (Fevaz 20.25) vausiiseAusoUFUEIL (Partial Mastery) wulunaidnuwaizd 4 uniiga
(Fovay 12.85) uazAdnuaizd 2 Fovar 11.27) muadiu

[

3. wanniseanuuulailuntswasuugaudtadeniawmmns Uy
FRdgduasgvivannisesnuuulntannnszuIun1TIden1sesniuy (Design Research) wieliaenadas

fuanudesnsvesild Usingdanin 3 waslineasBendidy 3 Ussms dil
widnnsi 1 miﬁﬂmi‘]mmqmﬂ‘wﬁaaLﬁaﬁmummﬁwmsﬁﬁaﬁﬁﬂﬁ% lggaIlATIENYRI3I19N9N1T

383 (Leamning Gaps) wazavassalidlassardlunsiioudiiunisdunvalseaunsalvesniiaounasiseuau

d v

%@gaﬁu&h (Data Saturation) iilel¥iléisAuszneumanmstnni waui‘]z:gmﬁuﬁﬁwaaﬁﬁau 1INAIINTTDY
puveuamdenlumaiiesegiafien

wdnM37 2 nseenuuULUUADUATadun LTS nya Tnseenuuutedeudididediuduves
finwrainfiugiuluginusddudou wagnsfmunauduiusuuuldaimsnenmsld (Non-Compensatory) m
TuwanyEtiya SsmnsanuhidnGeunsuilangiidudeuldfesdamumeusluinue fugusndey

wdnnIsl 3 MarTRaeuAMAMTENquimIMagey A nsUssandlimguinmadeuLUUANLAY

(CTT) nqufnsmevausdedsy (IRT) uazluman1sitademanmsUaan (DINA Model) titeBudunmuniniaiasile

Tuigedn
nseanwuudedeUitadnulunanysUyan
@ =
nann1si 2
1 3
msfnwdymanunnses NSATIVAUAMNINAEY
W muaRuan YUy 2 NN INAFDY
Mneditlady :
nanns 1 nann1sh 3

o

M 3 waunnsanannIsesntuuiveswuvaeuItdem vz Uayan
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aAUs18NaN1SIFY

a

sUayaynsunlandUayyiildnd \Soe usawazngnisindouivesiasiu

(g <

NN IHAULUUERUTT LN 1IN

v A

dsuinGeutuieninud 4 fifefivsafuddyiimefneramuinguszasdnisise il

1. anmsiiuteyafutiniFeud oy 568 au wuin thideuiidounnsesddylu 4 suifanuduiusiu
Beshuty Taglamzaudnunizd 4 mMsdmnamUiinueig 9 Alandimun lnensddunsmsadamans
wazanudnuz 2 audilalunislingnisedeuiivesiifufiuanwnsindeuiivesing lugafitnGeuniamny
seufinniign dsauvmuesteunnsedunudnunei 2 inantniFeunannudladaluimd ufazandigasls
wilsianansadenlinglimnzanivanmnisindeuivesing Jsaenndesiuauidevesns fu siusun (2556) 7

sy nslidinesdenldaunislalunisuidaymiluevassregreddunssewisildnd wenanivinveiiugu

«3

%

ysadamans 19y nsudaunisuaznisiasumize luguasseingaivililianansaldmmeuiignées ulfes
ilandnnsiland aenndosiunuideves uusddv’ sudvislnaa (2558 §1siidlu Anfn WBenana, 2567) vy
fuguadamansiiliuiudmatoniadlafiang
2. uwvaeuItedefiwmutu Saunmiisnungquiisadu (CTT) weenquiinimovausstoasy (RT) Tng
fiAneunsadaion (V1) Wiy 1.00 waganuileses Livingston agil 0.84 msfikuuasuiinaningaiaain
nslélanna AHM Befimatmundiduiuresinuregadaaunoumsainsdeasy lideasuyndegnosnuuuan
o tavinuzdosiisnduiis 4 aenndesfussaumivesinidndfidoddinuefugusosenluginueiidudon
aenndoeiunuidoues lean uanagy (2563) finuinluiea AHM anu1sneSunesULUUNTABUTB AR ULAL
Adegaudgegeuliiniidndliogadivszd@ninmasninmsanawuudfiie,
nsdlarmiinunivesteaeudedl 8 fifidanuasnsn waslonialumaianiigean Snitedangiua
Fauundrann flesan Wudeiidedinnandnuvas (1111) Tumsuilandtym Fadudefifanududousnniian
elandsammanesinuziddedu dnifeuiinaersssnaiaifissaadntosfls viliAnainnuasingy (s) g
@onAdasfiu Rupp, Templin, & Henson (2010) fiszydataudn deasuiidiosnismiuseuslunanesinuenieudu &
wnliufiagimuazminganinund mseidunsadalendlifndeianaialunaisgn suuvuteaeunuuisie
4 fadenanavhliinidoufilisousidenmdneuldgnies dmalidnine (o) getu mumisesdeasuignms
duniadudegaing enaaviilitnSewaneumiesdn auvliiAadeianaiauaziianisianld wagainwanis

ApTEaungufn1snaaauwualtid (IRT) wudn idulAsansaumevasdes 8 uondlsanainnaudaau laaasli

Q

o

Toyalamarzlunguiifissduainuauisaganniintu (0) = +2.0) ey detanldiunguiiedianly

€

v
[

3. wann1seankuulnl AunuIINN1TITeATIE danuuansiskaslaniauniinsussilunadugnswuy

v
[

ABAN 3 Uszn1s A (1) nsimuenaanvasandymase 3aaannsasisdeaeumnlundgauszasdniudis

2

A sgtesinamensiseus anUssaunisalaswesdaeunaziiiouauinaududivesteya vinlwled

Y

—

o =

AudnvugTiazvioulassasmamslgaiidugUassnaswesisou (2) Tdunuda Q-matrix anulunannslyan

@

Wedrdutu vliaunseidadeaniuzsziuauseuivesinieulunenudnuauzlidn u uaz (3) n1sudu

o o
aa v o

AMAMIEARRTUES CTT, IRT Uaz DINA Model iisduduauuiugilunsduunngudiSou dadviasaumein
Wniedion MUl uuianiiiuieseauauansalunIngy denaaesiunwIAnNTIenTesnLuUYes

gIua 990 (2566) Niunsiauasoslieliaenndaeiuusunase waratiuayuwiAnues Leighton & Gierl

(2007) AinsUssdivdladetielinisdansteuivenauiliegauwiuguasiussansnmasan
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JoLAUDMUL

Jarduanurlunisiinaldeluly

v

1. p3faewIndndaunsatnanisitadegaudunazyeeousieynna llddutoyanugiulunisda

U

AanssunsiseuigeuasulinseiulymvesdiSeuudazau lnsanglunadnuaesiinteudmlngvinanuseus

9 AMANYEN 4 MIAwIAIUTIIAE1e 9 Alandimun lagn1sadunsniadamans waznuanyen 2

o))

anudilalunslingmsiedeuiivesiafuiuanimmaiadeuiivesing

2. mhsruidamaidsunsaeuamnsatuuvasuitadeivauiu W duedosdoUssiuiemion
aumien iensnaeuiluimiinannndeuresd oy ilesnsefunadugrisynamaiiouiniland

3. thiamaanunsadmdnmseenuuulmilulfidusuwuy Wewanieiesdlosuiudeiteds founnies
vosjispulangaiiusyansnm lnsdumsliassinadnuurangiudeyadielszdny Naudeasunuunus
Q-matrix Aideulssiudfutunisin uagmansnaeunmunmeiesiie Tnsandunisysannisadntugs dud CTT,

IRT wag DINA Model ieas1annnuweiiulunan1sidadenisseuivesiseu

Foausnuzlunsiniseadesioly

1. ﬂaiﬁmimmﬂ?{augﬂLmeﬂ%@aaUUiﬁmﬁaﬂmaULﬂuLLuuﬂiﬁfaL@mﬁmaU \iloandnSnaainnisien
ANBUYBINTEY

2. asdinswauIsTuUNIIRdeuULwanasuRITa (Digital Platform) fianunsauszananaseluna

adRtuaarsIBNUNaN1TINddaundU (Diagnostic Feedback) lriunasuwaztiniseulaviuil @savdielinisdnnis

Seudiieuidymanuunnsewesisewildegrsivinfiuasiivse angnmunnau

LONE1591999

Anff Weaana. (2567). navean1sinnsteusidenlaeldiSnsmaneansid@ndidmarenadugvonianissey

VinupduaziluviaideduniidndvesinSeutudsendnudi 5. 27537503895 911890 I0lUNIINEIAE,
52(4), 1-15.

o

ng U WU (2556). msimuIangasiasiasIvIiandamsudniseutudlseuanw Ui 4 nendnusuTayan

)

WUNIR, WINIREINVANQUATIVEH].
Souns ysauena war gy 1aas. (2564). msiwuauansatunsualangdymitdnd lagldnseuiuns
NS EUTUUUAUIEIEMIANITINAUNATS STAR vasinieutudseudnwiln 5. 2959750 Ineae

SI9ANUMFISA, 15(1), 123-136.

¢ A

Al d. (2563). anuansatunsunlangdeymildnd 13eq ﬂgmiLﬂﬁauﬁﬁuaqﬁaﬁummszmumsLLf’ﬂwéfJagm
ydlnagveinSsusE TS euRnwUR 4. 1159198 nwIman U, 35(3), T2-84.

A0TUNABUNINIANWIWIYIF (83ANTTUMNYW). (2567). svuudgydvaya NIETS Data Catalog.
https://catalog.niets.or.th/group/examresult

Aswounl Usglvuwin, (2555). vaenlsaziniilans.
https://physics.ipst.ac.th/wp-ontent/uploads/sites/2/2014/12/IPSTMag177_HowToGoodPhysics.pdf

giua 989210, (2566). 1153987 1500NKUUNNNITANY). Einfiuiuieansaluninede.
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Sowar 82 MinwrmsAnuidamidaiiassdlussduneliviotes uazdesnsusuguuuunisaeudinunsujoa
5eundu 2) 3UkUU CALC Model fitaund utsznaudae 5 asddsznou Teun (1) NaNN13UBIFULUU
(2)

(5) Foulwwazdadeanudiss anuiswnsadademvesguiuun danuaenndeduseiuun (U = 4.22, 0 = 0.62)
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n93uu3TUsEAVBAN E/E, = 79.26/76.35 ganinnaust 75/75 tinZeuiinadugriineniseundaFeudiaduan
$ovar 41.11 Wuseway 76.35 inwenshauitayideasisassd lnesmegluseauiiun (Geuaz 81) uazindeu
Yovay 8571 SfnurluseduAduly arwiaelasoguuuun eglussduanniign (U = 4.61, 0 = 0.49) 4) n13
UUUgediuunenasn1snaaensaunayl 3 a1 kA Aunsyuiunsiansiteus aunsinuasUseiiuneg wag
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ANEIARY: JUKUUIAINITISEUTUTEENAT9a319a53A, CALC Model, nadugnaniensiseu, inwen1sfawidamn

WI9E519855A, WANE, N15LPADUTLUINGA

Abstract

This study aimed to: (1) investigate the foundational data for developing the Creative Applied
Learning Cycle (CALC) Model for Physics 1 instruction on rectilinear motion among Grade 10 students (2)
develop the CALC Model; (3) implement the CALC Model; and (4) evaluate and refine the CALC Model for
Physics 1 instruction on rectilinear motion among Grade 10 students. The study employed a Research and
Development (R&D) methodology utilizing a Mixed Methods Research approach with an Embedded Design.
The target group consisted of 21 Grade 10 students enrolled in the Science-Mathematics program at Phrae
Provincial Administrative Organization Sports School (Phatthana Pracha Uppatham), during the first semester
of the 2025 academic year, selected through purposive sampling. Research instruments comprised six lesson
plans, six creative applied learning activity sets, a 30-item four-choice multiple-choice achievement test, a
10-item open-ended creative problem-solving skills assessment, and a 20-item five-point Likert scale
satisfaction questionnaire. Data were analyzed using mean, standard deviation, percentage, and the E1/E2
efficiency criterion. The findings were as follows. First, baseline data revealed that 82% of students
demonstrated creative problem-solving skills at a fair or low level, and expressed a need for instructional
approaches that emphasize hands-on practice. Second, the developed CALC Model comprised five
components: (1) the model's underlying principles, (2) objectives, (3) instructional processes, (4)
measurement and evaluation procedures, and (5) conditions and success factors. Content validity of the
model was rated at a high level of congruence (U = 4.22, 0 = 0.62), while lesson plans and activity sets
demonstrated the highest level of congruence (U = 4.57 and U = 4.76, respectively). Third, the learning
activity sets yielded an efficiency ratio of E;/E, = 79.26/76.35, exceeding the established criterion of 75/75.
Students’ learning achievement increased from 41.11% to 76.35% post-instruction. Overall creative
problem-solving skills were rated at the excellent level (81%), with 85.71% of students achieving a good
level or above. Student satisfaction with the model was at the highest level (U = 4.61, O = 0.49). Fourth,
post-implementation refinements addressed three domains: instructional processes, measurement and

evaluation, and instructional media.

Keywords: Creative Applied Learning Cycle Model, CALC Model, Learning Achievement, Creative Problem-
Solving Skills, Physics, Rectilinear Motion
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Usziflunaiinseungy ua (5) feuluuaziladonnuduss nanisasivaeuniuaenndeslaodiferna 5 au wui
stuvuiauiissmsadaievveszuuuun aeandasdlussduan (@uade = 4.22, dudoauunnsgiu = 0.62)
wunsinnsSeuiimnuaenadedluseduanniian (Auade = 4.57, dudoauuansgiu = 0.56) uazyananssy
nsifouddanuasandoslussivaniian (dnede = 476, daufssuuninsgiu = 0.20) lngsunisvadey

UsgdvBnmaiaauny E/E, = 75.69/75.28 lagiinszuiumsdnnisiseus 5 Tunau ¢l

v '

e

d

Uil 1 nsgAuANaule (Engagement) Aganiuaulanaziweslesiuussaunsaliduvesinisey

Fuil 2 d1513uazAum (Exploration) Hnieuasilodmanay :Iusudoyamunuies

Ui 3 e5ureuavasteaasy (Explanation) AjuazniTeusiuiuefunedaiaunuuaziyeuleeiu

Qe

WWIRANITINGIPNERNSTIQNFDS

v A

Tufi 4 981807703 (Elaboration) L uduilad iy suinisnssuaunisooniuuidsiansy
6 Funsugon dud (4.1) msszyuaziemdilaligm (4.2) nsdududoyauaraineassdunn (4.3) mssonuuy
WISl (4.4) nsnaunuLazadiloasns (4.5) MsnadeuuazUSuUTe uay (4.6) Maaueilarasanis
gauU TIuiunsEuIunns CPS muluiaa CPS Version 6.1

fuil 5 Uszifiuma (Evaluation) Ussifiuiauuy Formative slaifiosnasanszuiunisuas Summative

Tudugaving

inandrlotumn
tion and Understanding)
joun 2

yAuAAI1eATIAULIAR
(Information Search and Idea Generation)

Yunaudouii 3
A5ERNUVLUNINNSUATMY
(Solution Design)
Yunoutoui 4
nMseukuLATadiieadne
(Planning and Development)
Yunouboun 5
mMmageulazliulR
(Testing and Improvement)
Yunoudosi 6
mstiAusuAYATIINTSEONTY
(Presentation and Acceptance Building)

SUMUUDINMSISEUIUSZENALTIAS19855A (CALC Model)
AW 2 JULUUIRINSISEUSUTEgnAlTeaiieassd (CALC Model)
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3. wanmsnaaesldzuuuy CALC Model

1) Uszansmwvesyananssunisiseus

MINN 1 MIAATIERUsEANENNYRYRRINTTUNTS UTUTEENABET9aTIA Milensiseus

1399 NSLARDUTILUINGS

AZLUUAINTINTZRINNGU AZLUUNATIUIANATUGNS
N SN 6 YA (E,) NNTSIIUNANSEU (E,) -
L 2 UszBnSn M E, / E,
(ﬂu) < v < v
AZLUULAY u foway | AzuUULAY U Sowaz
21 398 315.47 79.26 30 22.90 76.35 79.26 / 76.35

NENTNA 1 HANTIATIENUTEENTAMYRYANINTIUNTTUITUTeYNALTIaT1eaTsA MitensiSeus
1389 NSIATOUTLUINTY NUF YARANTIUNMITERTUTEYNATas19assA dUseavzninnseuiunis (E,) winiu See
az 79.26 wazUszAnSatnnadns (E,) winiu Seway 76.35 saudu E/E, = 79.26/76.35 g9nTnnaaiu1nsgiu

75/75 apnndesnuaNLAgIuTen 1
2) WAIUINITYDINAFUONTNINITLIDU

A3 2 NISANYITMUINITVOIALUUUNAFNNENINNISISHY 1393 NISAADUNULINTY NOULASUAT

msldsuuuuinnsmaBsuiuszendideaineassd (CALC Model) (N = 21, Azuuuifis 30 AZLLL)

nmadau m o Anduleway
AU 12.33 3.64 41.11
PRSI 22.90 1.18 76.35

INATNR 2 WU ﬁﬂSauﬁﬂsLLuuwaﬁquéwwqmn%‘auﬂ'auﬁ‘aumé"a 12.33 aghuy (Sevay 41.11, du
\eauuasgiu = 3.60) uasilaguuuvdaSouads 22,90 azuuu (osag 76.35, dnudevunsgiu = 1.18)
TniinEeudosay 100 fazuuunadugrindadouganiineussuney azuuuaiodfiudu 10.57 avuuu uiedes
a¥ 35.24 uanNi Adnidoavuinnsgiuiianasetiewnn an 3.64 e 1.18 uandliifiuin sUuuy CALC

Model Faganmuwana1gseninmuannsavesiniGeuldegiiusydvona denndesivanufigiuden 2
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3) vinwen1sAawideynieeasneessa

@

MUUALNUTNITIAAZLUULAZ NTLUAAMUNUNEUDIAZIULTIN¥E NSARLAT R ITNET19855A Al

A5 3 IndiNsiRzLuLYInye nSARLAUYINasNaTIALAazAY
a9AUsznau B A
. . o, . AZHUULAL AT IANHANTIA
Minwen1sAnuileynideasneessa
1. msvianudladgm 10 seylam e uasreualataluLarAsuiu
2. MFFIVTIAINAR 10 Uausnumsidgmlavainvaisuazas9assa
W MNaHuLareenkuukuInIlaegaluszuulas
3. NsstUnoUaALe 10 o
Wululdass
4. MIIUHUANTUNT 10 ailoUUR negeu warUuugldasmeuniiaue

919N 4 LnaudinsUTedusyauinwe NS ARLA T MLTNES T IAN T
FTAUAMAIN | 30UAZUDIATUUN | YIATUUU AUNNY
. anusasansinvensAaLA gy idaisassalansuiiu
fun 80-100 32-40 L,
kagHUSEEANIN YN 4 B3AUsENaU
. anunsauansinyzn1sAaLA Uy ndeassassalaasuin
G 70-79 28-31 ) o ,
4 93AUTENoU UASWEITaUNNTIUNEIY
. AUNTLANVT N UENISAALA T UL sd519a55A LA U
ol 60-69 24-27 ) o . .
29AUTENOU LAdsRpsiauluaf1Y
, . ANNTauEnNYEN1TAALA U LT sd@s19asIAlAL T 8
HNULNE] 50-59 20-23 , o
VNEIUTDILARYDIAUTENOU
. . giliausauansinvensAnuAtynidsaswassalulaag
FOINAIUN AN 50 0-19 ) . L
psrusznauldegaieae

VEYE): AAWUAIINULINNTUUAAMUVINEAZIULYEY YRyu ATazeIn (2560)

M3 5 azluunsIavinyensAaundyiBasassAavesdnBsunaenisidguuuuinsmsieuiussyna

139@3519855A (CALC Model)

AzwuuYIneNsAnLAUYLTE319EsIATIBaAUsENaY
tﬁ"U‘ﬁ A51IAIY N399IV NS N15I19UHY ASWUUII |, NINTIU
latgym ANAAR flauasiia msddiuns | @0 e | FTAUAMAIN
1 6 6 6 6 24 60 nald
2 8 8 8 9 33 83 AuN
3 9 9 9 8 35 88 AuN
4 7 7 8 8 30 75 A
5 6 6 7 7 26 65 nald
6 9 9 8 9 35 88 AuN
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5197 5 (M)

AZLUUTINYENTARLAUYNLTEI9a5IATI09AUTENoU
LasU'?ll n15911AN A133IUTI NI9LH3BY ANTIBNY AZLUUTIN Y NINTI
wWhladgym AUAR flouadlle MM | @ e | FEAUATNN

7 8 8 7 8 31 78 A
8 9 9 9 9 36 90 Aunn
9 8 8 8 8 32 80 fun
10 9 9 9 9 36 90 Aunn
11 8 8 8 8 32 80 fun
12 8 8 9 9 34 85 ANIn
13 9 9 9 9 36 90 fan
14 8 8 8 8 32 80 AnIn
15 9 9 9 9 36 90 fan
16 7 7 6 6 26 65 wold
17 9 9 9 9 36 90 fan
18 9 9 9 9 36 90 ANIn
19 8 8 8 9 33 83 fan
20 9 9 9 9 36 90 ANIn
21 7 7 7 7 28 70 A
u 8.10 8.10 8.10 8.24 32.52 81 ANN
o 1.00 1.00 1.00 1.00 3.79

PNANTNA 5 WU UniseuliaziuuinvensAauATYnieaseassn 1nesisiaiy 32.52 Aglul 910

@ ¥ 1 1 dl U I % = C% a dld C%
ATLULLAY 40 Azuuu (Fogag 81) Admidenuuinsgiu 3.79 sedunnnmeglusedu Aun lnedniSeunivinee
M3AALNT Y ITIEs19a55ALUIZAY AN 99U 15 AY (Sovaz 71.42) szauf 91U 3 au (Sovaz 14.29) uaz

seauneld 91w 3 Au (Feway 14.29) InglufidniSeuniivinuelusedu Usudsues WensantdnSeuniivinuely

v a

zauf TulU wudn $dwou 18 au Anduseay 85.71 vesdniSewrisiun kadina Tl JULUUIRINIS

=

Seudussenaiigeasneassa (CALC Model) dUssansualunisiauvinvensfaundynidsaiassdvesdnbey

v a

Ingfanssuasifudnuluduveneanuidadunseensuy nsaieadns wuaznisunauenanutu WWunalnd Ay

o

v §u aa

Heonszaulvitnseulddnduinee CPS Tuusunfiamnumneuasduiusiuiingss aenndesiuauufigiuden 3
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4) auianalavastiniseunan1sdnn1siTeus A8 3ULUU9aINISITBUTUSEYNALGIE519E55A
(CALC Model)

M99 6 AnadeuardiudouuninsguvesnuiianelavesiniFeudenisInnsseuimesULuY

199IMITUIUTEENALTIAT19E55A (CALC Model) Tngsaunagdnwunsigau (N = 21)

grufiusziiu U o SEAUANUNIND LD
1. udasuuazISnTaeu 4.68 0.47 1Nl
2. MMUNTIANINTTUNTREUF 4.62 0.51 1Nl
3. pumsinnarysziiiueg 4.43 0.58 1N
4. fMuuITEINIANTIARANTINNSISUS 4.71 0.45 1Nl
FUNNEY 4.61 0.49 wniign

N9t 6 wudh dndeudiamimelalaermeglussiuiniign (Aiede = 4.61, dnudsavunasgu
= 049) FuiifiAiadegegn fo MuussenlunsiafanssunaGeud @ede = 4.71, dudsauunasgu = 045)
sesau fie Fufasunazisnisaou (Aade = 4.68, drmideauunnsgiu = 0.47) sunisiafanssunisiious
(Aaay = 4.62, damﬁaqmummgm - 0.51) wazaunsinuazUseiiuna (Ade = 4.43, a'amﬁmmummgm

= 0.58) MuAU dondosTUaNIRgIUTRN 4

4. wan15UFulgeguuuu CALC Model
Mendinsnaaedddinisusulsesuwuuly 3 dumdn laun 1) Aunseuiun1sdanisiseus sy
Feedback ﬁﬁz?mmuLLazaéfmaﬁﬂ“lu%gumausiaamﬁmaauLLazﬂ%’UUEq Lagtiinianssuazioufn (Reflection) s
JUUAALITOUNITIRBUS 2) AuMTInuazUszilune Wau1seuy Authentic Assessment lagldnisusziiunuies
msUszifiulneifiou uaznisusziduainnanuads 3) fudedszneunisiioud iindeddviasnasansindoud

(PhET Simulation) kaginleawasuanuilamana@nd

aAUs18NaN1SIVY

Han153TeuandliiuIIgULuUNaIMsSeuiUssendiBeas1aassd (CALC Model) Tun1sdnnisiseus

]
o

s TAnd 11309 mafeufiuuings dwduiniFeutuiseudnudi 4 duszdnsamgdlunsdaaiusi
NadugvisTIns LA AR T mBadsassd fedusenugsudl

1. wamsAnudeyaiiugiu wuh dnidoutosar 82 WinwgnsAnuddymidadeassdlussiuneldvio
Yoy axvieulifiuiinmsaounuuusssefingduguinasiliminGeuwinmsiSoudiuuressunnniinsaiisany
dlafiands iWewdnduanumsallmifssiannsadonlsuasssyndnnusld (ghu Wuguns uasinfau ol
Sl 2564) BeosuneldmenguirouaniniiadiszyinsSeusiuiesainanmsifFeuldadioainsanuiniy
N3rUIUNTNATUUTTAUNTA! (Assimilation) wagnsusulasastanadayeyn (Accommodation) Inedaandayiv
amgldaunameninuiaudila (Cognitive Conflict) Aenulas (Piaget, 1972) uazfaioduujduiusvndeny

meluansiauilngaziis (Zone of Proximal Development) WiveiaunvinuensAndugs (Vygotsky, 1978) &

AsERULULUSTENglLaUsanavaupadaubuieandls 89lUni1tu v Ndndfesnsinyenangseaunsauny 119
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nsAnulyn MsasnuUTIasmIsAINAe warn1sAanasundeynimiedsn (Docktor & Mestre, 2014) LA
NsAUKUUUTTEEdNNILTBIN5INTIgRTLALTURBUNNTAILIN FeaziaensimuasAUsEno Ui Al YeinyYe

<, o o A

Ps Wlned3ene dorunuiiaduguddgiiaduayuanudndulunmsiangluuunsissunmsaoulminiysanns

«

& | &

nsgvuNsAnadsassAinfuidenilandegraduszuy vlugnesimuguuuy CALC Model Tutusausioly

2. yAfanIsuNSiTeusUseynalfsaineassadusedniaim E/E, = 79.26/76.35 g9nINNueiuInTgIu
75/75 Gsanunsaesungliainauadidny 3 Usens Ussmsusn mssenuuuianssumulaseaing 5E vivliusas
Supeufinalamadyaidaauuarsedies nanie 41 Engagement afemnunsenlunisseus 1 Exploration
alendlsinFeudansuazsrusudoyadenues 4u Explanation dalsiiinFeudesleoswszaunsaifuuuwin
e mansiigniies Fansruunisiiaenndestundnmsiitimsesnuuussarduliiinalamedyaiidaaudu
Hafeddnyivilsuuuuiinmamm (RuizMartin & Bybee, 2022) Usgmsiians fansauassudnuilutu Elaboration
snuslsindsusosssgndaruifandlunisudtymaie dealvidniFouwinnmamumuiadldanuisregied
anuvang dadunalndidyfiensefuasiuunseuiumssenineSeu (E1) Usnsfiany MsaenunsnnszuIums
cps liiniSeuiinseunisandidaaulunmsmdgfulgmidudeu dmalfaunsarhuuunadeundaseouldnm
(E2) aonadpsiunuidovesdninte qrs5used wazdvisna 9199und (2563) inudn yaRanssuuuy STEM Tudwn
andannsaussaunasivssavsnmlfiflossnuuilvaenndesiuiungisou

3. dniFeuinadugninanadewiuiuan anade Wity 1233 aviuu @Eudonuunasg vty
3.64, $ovay 41.11) 10U Aede Wity 22,90 Azwuu @nidenuwnesgiu whiu 1.18, fesas 76.35) TastiniFeu
fovay 100 fazuuuvdaisugainineussuynay ddiindunaduiives fo dudsavuinnsgiu anaseens
11NN 3.64 @0 1.18 %ﬂﬂﬁ%ﬂﬂgﬂuw CALC Model lsifiesensziunadugnilaoinds widiannuuansdig
seritinGeuldedediusyaving ianaileduisunngmaniiléde laswadsvesguuuuiilalonaliinGeunn
syduanuannsnidusnluianssuldediamnzan nanfe Tudu Exploration tniFeufieustnitanunsn

o

Seudannsdunadieulungy sasitnSeuideuiisinildsuunumlunsesuisuaziaueludy Explanation

'
a

Fanalnilaonadesiuuwidn Zone of Proximal Development %843 Vygotsky (1978) M15eudn mMsieuiuuusiuile
wazMsthuziiungautelidnFeuiidanuaansodsssduannsofauldlndidesty aonadestunaves
alguw wiILA warANE (2566) wazmana Iungaudi wazauy (2566)

a. thiFeuiivinugmsAnuitymideaieassdlaosiu Aeds Wiy 32.52 azuuu (@udsuvunesgu
Wiy 3.79) anAzuudiy 40 Axuuu (Gosas 81) aglusedufiunn wasinGeudosas 8571 rfnuslussiuiduly
FuAunmraunigudfmualifisesas 80 Wefinrsanlusziuosddsznou wuin ia 4 du Tenedslndifssiu
(Rade Wiy 8.10 - 8.24 Inaziuwdy 10) Tnedunisnaususidunsisiadegegn (Auede Wiy 8.24) 3
agviouliifiuinianssuludy Elaboration fismuslsiinSeudesasioasdunuaiuasiauenany Wuuund
Bedemawauiinueduilnense wemaddnyiviiliinue cps WanrldffonsiifnssuudazgeiadulitnGou
K1unsEUILNT CPS 11 4 Auluuiuniifierumneuasifoulostuiingds 1wy Aanssu Fast & Furious uazanly
Liiiunn Feinaannmsinitney CPS wuuwenauluauiseroumi nsiivniSeuldsuuszaunisalnmsuidaymen
Tunaneuiunmaen 6 yananssy vilviAansazauvinusegsioilios Jeaonadesiuluma CPS Version 6.1 184
Treffinger et al. (2003) waz41WIIBVDY Fahrisa Wag Parmin (2022)

5. dni3suimnuiiswelasienisdnnisiFeuisnesuuuy CALC Model Tapsauilussduuniian (Aniade
windu 4.61, drdenuusnasgiu windu 0.49) lnsshuusseinansiSeuiianadegean (Aeds Wiy 4.71,

drudeauunnsgiu witiu 0.45) sesasunfenugaauuasisnisaeu (Auade Wiy, dudesuuannsgu
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WU 0.47) dnunsdananssy (Anade wihiu, dumﬁmwummgm WINAU 0.51) warA1uN1TinkasUseiiung
(Aady Wiy, drudeavusnsgiu whiu 058) amudiu msfisduusseinaiangegaaiuisaesunglanae
Snwmrresianssuludu Elaboration AillalenaldiniSeudenuuamaidaymisienues vausaufuduiia
wazUszaumudiaaInnsiauenaUs L oulazag Feeerusznouttsauiasstuioulvves Self
Determination Theory fisztyn1adousiineuaussnnufesnsiiugruiaudiuazasaussgdlanislu (ntrinsic
Motivation) kagUs381N1ANSSEUITUINIAeE19lUsEAvENa (Deci & Ryan, 2017) dauiunsinuasUseidiung
fifiAadeianaziouliiuidaiifiufidmsumsiaunssuu Authentic Assessment dsldiunuiuusdlusumey

7 4 Y99NNFIVLLAD

JalauauU

Jaauanuzlunisiinaidgluly

1. NPUNITIANANTIH ﬂgﬂ’éi%&ﬁ]ﬂﬁﬁ’ﬂL%EJule’JJWSLR]EULLUULLﬁSUVl’U’W]Mﬁ’]ﬁ‘UEN@ULEN Tagtiuintdniseud
saselurmnuAnneldvoudieomifivus

2. asmstanguinunauaglifadnfiudmmeuiignieunnifuly iealemalitniFeudauitymetig

A519a55A

Paruauuzlunsinideaswialy
1. msveen1sAnwinavesgUluudefiUsdu 1y usapdlalumsiSou leafdeinetmans uasiinue
o [ I
NIVULUUNL
2. asfnwdadefidmasennudisavesnisihsuuuululdlangldsy feuisidodenmnm wu n1sdnw
Wngnsel
3. AIsANwIANTIOUEAIUDY ¢ TuARITIEN 21 19U N13AALTILATIZY (Critical thinking) Lagn15W1aU

$fu (Collaboration) TuthiFeuiinnunsiFenlagldsuuuy CALC Model

LONE1591999

nsEMsIAnWBNS. (2560). dngmsununaNMSAnYITUTUgIL WHsANTIY 2551 (UUUS U wA. 2560). Tsafian
YUYNANNIAINITNURTWIIUsTINALEY.

INIUNA Tunzausn, Nadel 1990, hay 2800 JUITOU. (2566). miﬂ’wmmaéfmqwéwwmﬁau%ﬂﬁaﬁﬁmLm
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o ¢
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Abstract

This research aims to 1) the level of servant leadership of the school administrators under the
Bangkok Metropolitan Administration (BMA); studies 2) the level of the quality of work life of the teachers
under study; investigates 3) the relationship between servant leadership of school administrators and the
quality of work life of the teachers under investigation; and examines 4) school administrators’ servant
leadership affecting the quality of work life of the teachers under study. The sample population consisted
of 370 teachers under the BMA using the technique of multi-stage sampling. The research instruments
consisted of a questionnaire eliciting the school administrators’ servant leadership and a questionnaire
eliciting the teachers’ quality of work life with the index of item objective congruence (I0C) ranging from
0.80 to 1.00 and the reliability of 0.93 and 0.97. The statistics used in data analysis were frequency
distribution, percentage, mean, and standard deviation. The techniques of Pearson’s correlation coefficient
and multiple regression analysis with the enter method were also employed.

The findings indicated that school administrators under the Bangkok Metropolitan Administration
(BMA) demonstrated servant leadership overall at a high level, while teachers under the BMA reported the
quality of work life overall at a high level. In addition, the servant leadership of school administrators was
positively correlated with the quality of work life of teachers under the BMA at a moderate level, with
statistical significance at the .01 level. Furthermore, the servant leadership of school administrators
significantly affected the quality of work life of teachers under the BMA. The four aspects of servant
leadership, consisting of service (X1), foresight (X2), empowerment (X3), and awareness (X4), were able to
jointly predict the teachers’ quality of work life by 47.0 percent (R2 = .470). When each aspect was
considered individually, foresight and awareness significantly influenced the teachers’ quality of work life
at the .05 level, whereas service and empowerment did not show statistically significant effects. The

predictive equation could be written as follows:
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The forecast equation in the form of the raw score

Y = 1.884 + 0.105X, + 0.302X, + 0.004X, + 0.140X,

The forecast equation in the form of the standard score

~

7 =0.136Z, + 0.412Z, + 0.005Z, + 0.189Z,
Keywords: Servant Leadership, School Administrators, Teachers’ Quality of Work Life
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Abstract

Amid globalization, workforce adaptability and life and career skills are essential for sustaining
livelihoods and fostering inclusive development, particularly among underprivileged groups in rural,
multicultural areas. This study aimed to identify, synthesize, and validate life and career skills indicators to
strengthen workforce capacity. Using document synthesis, expert interviews, and structured questionnaires,
data were gathered from 200 participants for pilot testing and 500 for empirical validation. Exploratory and
Confirmatory Factor Analyses examined the construct validity of the proposed framework. Findings revealed
that local livelihoods rely on three primary occupations—rice farming, fisheries, and toddy palm—reflecting
ecological resources and cultural diversity. Out of twenty-one initial components, seven core components
consisted of 14 indicators of life and career skills were identified: 1) Business Planning and Management
2) Emotion and Attitude Management 3) Communication and Technology 4) Problem Analysis and Decision-
Making 5) Professional Knowledge and Expertise 6) Innovative Marketing 7) Leadership and Accountability.
Factor analysis confirmed the seven-component model, explaining 78.61% of the variance. The model
showed excellent fit ()(Q/df = 1.50, p = 0.998; GFI = 0.998; AGFI = 0.997; RMR = 0.028; RMSEA = 0.000),
indicating an accurate representation of observed relationships. The findings highlight the importance of
integrating traditional livelihoods with digital literacy, innovative thinking, and cross-cultural collaboration
to improve resilience, adaptability, and employability. This study affirms that sustainable community
development in multicultural contexts is contingent upon both the preservation of local heritage and the

cultivation of modern competencies.

Keywords: Life Skills, Career Skills, Multiculturalism, Underprivileged Groups
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Introduction

Globalization has accelerated societal transformation and intensified the flow of information, making
national competitiveness increasingly important for sustainable development. As economies transition
toward innovation-driven systems, the demand for a workforce equipped with both technical expertise and
a broad range of life and career skills continues to increase (World Economic Forum, 2025). These skills—
including adaptability, communication, creative thinking and lifelong learning—are essential for navigating
labor market volatility and responding to rapid technological and social change. Conceptual frameworks
such as the 21st century skills and UNESCO’s (2021) notion of transversal competencies emphasized the
integration of cognitive, emotional, and social abilities to strengthen individual resilience and long-term
workforce development.

Despite the global recognition of these competencies, developing countries, including Thailand,
continue to face challenges related to workforce productivity due to persistent skill gaps. These challenges
are particularly evident among underprivileged rural populations, who often have limited access to
education, stable income, and opportunities for skill development. Many individuals in these communities
rely on traditional livelihoods while also confronting structural and economic constraints that hinder their
ability to adapt to evolving labor markets. In Southeast Asia, recent studies emphasize that innovation
capability and sustainable livelihoods are strengthened through collaborative learning, knowledge sharing,
and community networks, which enable individuals to response more effectively to changing economic
conditions (Jalotjot, H. C., Tokuda, H, 2024).

In southern Thailand, the multicultural context—characterized by diverse ethnic, religious, and
linguistic groups—presents both challenges and opportunities for sustainable livelihood development.
However, existing skill frameworks are largely derived from global or universal model and therefore lack
specificity in addressing the unique socio-cultural and occupational contexts of local communities. Without
such contextualization, skill development initiatives may fail to effectively support individuals in adapting
to their socio-economic environments or in achieving sustainable livelihood outcomes.

Therefore, this study aims to develop and validate life and career skill indicators for underprivileged
groups in multicultural southern Thailand. The study seeks to bridge global competency frameworks with
localized knowledge by identifying skill dimensions that are both contextually relevant and practically
applicable. In doing so, it contributes to the development of a more inclusive and culturally responsive

framework that supports sustainable development and workforce resilience at the community level.

Research Objectives

1. To identify and synthesize life and career skills indicators of underprivileged groups in multicultural
southern Thailand.

2. To validate life and career skills indicators of underprivileged groups in multicultural southern

Thailand.
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Literature Review
1. 21st Century Skills
The concept of 21st century skills has been widely discussed as a response to the transformation
of modern economies toward knowledge-based and technology-driven systems. The UK policy document
21st Century Skills: Realizing Our Potential highlights that individuals are central to economic and social
development, and emphasizes that skill formation should not only support employability but also promote

personal fulfilment, lifelong learning, and social inclusion. (Kumbhakar & Kumar, 2025).

21st Century Skills: A Blueprint for Modern Learning

Core competencies for the modern workforce and aligned education systems

(' THE CORE COMPETENCIES | | ( FIVE CONSOLIDATED SKILL AREAS | [ SUPPORTING FACT:

Critical Thinking: Communication: ICT AND DIGITAL LITERACY
Analyzing evidence and Articulating thoughts and
evaluating arguments to ideas effectively using
solve complex, real-world oral, written, and digital

Communication Collaboration Individual

Learning
Ro
S @ Technology serves as a
cross-cutting platform for
Collaboration: Creativity: Individual ICT/Digital learning, information
Working respectfully Using innovation and Autonomy Literacy management, and

in diverse teams to divergent thinking to A .
! achere shred gl develop and implement professional collaboration.

Figure 1 Core Competencies in 21st Century

As shown in the figure 1, Broader academic literature conceptualizes 21st century skills as a set
of integrated competencies required to function effectively in complex environments. These include higher-
order cognitive skills (e.g., critical thinking and problem-solving), interpersonal skills (e.g., communication
and collaboration), and intrapersonal attributes (e.g., adaptability and self-directed learning) (National
Academies). Frameworks such as the “4Cs” (critical thinking, communication, collaboration, and creativity),
further consolidate these competencies into practical domains, often complemented by digital literacy as
a cross-cutting skill essential for navigating information-rich and technology-mediated contexts. (Kumbhakar

& Kumar, 2025)

2. Lifelong Learning Skills
Lifelong learning has become a central concept in the discourse on 21st century skills, particularly
in response to rapid technological change, globalization, and evolving labor market demands. According to
the International Labour Organization (2019), lifelong learning refers to a continuous process that encompasses

formal, non-formal, and informal learning across the life course, integrating foundational, cognitive, social,
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and job-specific skills. It is not limited to employability but also includes the development of capabilities
necessary for active participation in society and personal development.

In addition, lifelong learning is increasingly viewed as a shared responsibility among governments,
employers, and individuals. Effective systems require integrated policies that align education, training, and
employment strategies, as well as active participation from social partners to ensure accessibility and
relevance in diverse contexts International Labour Organization (2023) further underscores that lifelong
learning enhances innovation, productivity, and resilience, enabling individuals and societies to thrive amid
ongoing global transformations.

In summary, lifelong learning skills can be conceptualized as a dynamic and continuous set of
competencies that support individuals in adapting to change, engaging in meaningful work, and participating
fully in society. These skills integrate cognitive, social, and technical dimensions, with “learning to learn”

serving as a foundational capability.

3. Sustainable Livelihoods Framework (SLF)

The Sustainable Livelihoods Framework (SLF) has been widely adopted as a comprehensive
analytical tool for understanding how individuals and households sustain their living within complex and
dynamic environments. The framework conceptualizes livelihoods as comprising the capabilities, assets,
and activities required for a means of living, which are considered sustainable when they can cope with
and recover from stresses and shocks without undermining future re-sources. (DFID, 1999 cited in Natarajan
et al,, 2022)

Central to the SLF is the interaction of five key components. First, the vulnerability context
refers to external factors such as shocks, trends, and seasonality that influence people’s livelihoods but
are largely beyond their control. Second, livelihood assets—often represented as the “asset pentagon”—
include five forms of capital: human, natural, financial, social, and physical. Third, transforming structures
and processes, including institutions, policies, and social norms, shape access to resources and opportunities.
Fourth, individuals employ livelihood strategies, such as agricultural intensification, diversification, or
migration, to achieve their goals. Finally, these strategies lead to livelihood outcomes, including income,
well-being, food security, and sustainability. (International Labour Organization, 2020)

In recent literature, the SLF continues to be applied as a flexible framework for analyzing rural
development, poverty reduction, and sustainability, particularly in developing countries. It provides a
structured lens for examining how different forms of capital are combined and mediated by institutional

factors to produce livelihood outcomes in diverse contexts.

Research Methodology
This study employed a mixed-methods, triangulation design: data transformation model transforming
QUAL data into QUAN, exploratory approach that combined both quantitative and qualitative research

methods.
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The research process consisted of the following sequential steps:

1. Contextual Analysis: In-depth interviews and focus group discussions were conducted with
community leaders, public representatives, and subject-matter experts to develop a thorough understanding
of life and career skills within the local context. The qualitative data obtained from these engagements
were systematically analyzed using content analysis, in which responses were transcribed, coded, and
categorized into key themes and sub-themes reflecting essential life and career skills. The analytical process
enabled the identification of recurring patterns, shared perspective, and context-specific competencies. In
parallel, relevant literature and prior research were reviewed and synthesized to identify life and career
skills aligned with future occupational needs. The findings from both the content analysis and literature
synthesis were integrated to in-form the initial drafting of performance indicators.

2. Measures Development: A collaborative workshop involving experts, stakeholder representatives,
and measurement specialists (n = 35) was held to create measures of life and career skills relevant to
lifelong learning and future skill development. Afterward, experts were chosen based on their academic
credentials or professional experience in educational measurement, evaluation, or research. According to
these criteria, 15 experts evaluated the content validity of the measures using the Index of ltem-Objective
Congruence (I0OC) for 0.74 — 1.00, along with assessments of accuracy, appropriateness, and feasibility.
Necessary revisions were made following their recommendations.

3. Pilot Testing of Measures for Life and Career Skills: The 5 — point rating scales questionnaire,
consisting of 72 items, was pilot-tested with 200 local participants. These participants were collected using
stratified random sampling to evaluate the measure’s initial reliability, which yielded a Cronbach's Alpha
coefficient of 0.991. Based on these results, necessary modifications were made to improve the clarity and
suitability of the items.

4. Indicator’s validation: Following the pilot testing and revision process, the finalized life and
career skill indicators underwent a quality assessment with different and larger samples of 500 local
residents in Songkhla Province, southern Thailand. This group was independently selected using stratified
random sampling and did not overlap with the pilot-testing participants. —167 involved in sugar palm-
related work, 167 in rice farming, and 166 in fisheries. This distribution ensured that the sample reflected
the region’s diverse socio-economic contexts.

5. Data from these 500 participants were collected using stratified random sampling to ensure
consistency between the theoretical constructs and empirical data. The criteria for selecting stakeholder
representatives were as follows: participants were required to be residents of the local area, including
government officials and community leaders in Sathing Phra District. Eligible individuals were engaged in
occupations related to rice farming, fisheries, and toddy palm, and who expressed voluntary willingness to
participate in the study. The measurement model, comprising 14 observed variables, 7 first-order latent
factors, and 1 second-order latent factor, included 35 estimated parameters—covering factor loadings, error
variances, latent variances, and co-variances among latent constructs. The total number of naive parameters

before model identification can be expressed as Kline (2023):

Wi 75



215813M59Nan15Anen driinmagaunianisfnenazininen U 43 aduil 113 unsran - Tgwiey 2569

toave = P (loadings) + p (error variances) + m; (2™-order loadings) + m, (1°-order residuals) + m,
(2"-order variance)

However, this naive parameter count does not consider the identification constraints needed
to determine the scale of the latent factors. To ensure proper model identification, it is standard practice
to either fix one loading per latent factor or set the variance of a latent factor to a predetermined value.
As a result, the number of parameters that can actually be estimated (i.e., free parameters) is determined
by subtracting the total number of latent factors from the naive parameter count.

thee = thave= (Mg + M)

Following the guideline of at least 10 participants per parameter (Wolf et al., 2013), a minimum
of 350 participants was required to ensure stable model estimation. The use of 500 participants exceed this

threshold, providing sufficient statistical power and reliability.

Results

The results of this study are presented in two sections: (1) Identification and Synthesis of Life and
Career Skills Indicators among Underprivileged Groups in Multicultural Southern Thailand. (2) Validation of
Life and Career Skills Indicators among Underprivileged Groups in Multicultural Southern Thailand. The
findings are communicated clearly and transparently, with relevant statistical analyses included to ensure

rigor and reproducibility.

COMMUNITY DEMOGRAPHICS: CAREERS & KEY METRICS

PROFESSIONAL LIVELIHOODS GENDER EDUCATION
D|STR|BUT|0N Diverse levels of education.
259 0, SECONDARY
ﬁ Lo 2‘.’42&" or  uomrs

DEGREE

VOCATIONAL (24.53%)

CERTIFICATE
(23.58%)

33.4% 33 4% 2%
SUGARPALM  ENGAGEIN  INVOLVED N
PRODUCTION  RICEFARMING  FISHERIES

EDLCATI
ATION
GENDER (19.81%)

Women are the vast
30 30- 50 5| 60 R
- majority of the

5150 OVER 60 i
She oveRe population group.

Figure 2 Demographic and Occupational Summary
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The figure 2 has shown the data set demonstrates the demosgraphic structure of a specific survey
group, an equal third of the community is involved in the cultivation and processing of sugar palms, rice
farming and fisheries. The primary working age group for over 62% is 30-50 years old, Secondary Education

represents the largest educational achieved by 32.08% of the group.

1. Identification and Synthesis of Life and Career Skills Indicators among Underprivileged
Groups in Multicultural Southern Thailand.

The data obtained from in-depth interviews with the District Community Development Officer
of Sathing Phra District and a Senior Community Development Academic provided important insights into
the primary occupations and ways of life of local residents within the Sathing Phra context. The findings
revealed that the community’s livelihoods can be broadly categorized into three main groups, locally
referred to as “Nod-Na-Le” through the organization.

The first group, known as “Nod,” comprises individuals engaged in occupations related to toddy
palm. Their activities include both the sale of fresh products and value-added processing. These include
food products (e.g., preserved palm fruit, palm sugar discs, liquid palm sugar, and powdered palm sugar) as
well as non-food products derived from palm materials, such as handicrafts. While certain groups have
achieved business success, others have encountered challenges due to limited knowledge of production
processes and marketing constraints, often resulting in reliance on intermediaries.

The second group, referred to as “Na,” consists of rice farmers. This group is clearly organized
into two main clusters: the Tha Hin group, which cultivates the Sareh rice, and the large-scale farming group,
which grows varieties such as Pathum Thani fragrant rice, RD15, Ai Chiang, and Kradangnga fragrant rice. Most
farmers in this group sell their produce in an unprocessed form, typically as unmilled paddy rice immediately
after harvest. As a result, they have limited bargaining power in the market.

The third group, known as “Le,” includes coastal fishers. The majority sell their catch fresh,
although some engage in basic processing methods such as drying, producing items like salted fish,
anchovies, and dried shrimp.

Across all three occupational groups—Nod, Na, and Le—most practitioners are adults and
elderly individuals. Community development officers noted that youth participation remains limited, as
younger individuals are often either unavailable, uninterested, or residing outside the area. This trend raises
concerns regarding the potential loss of local wisdom and the discontinuity of traditional knowledge
transmission within the community.

The initiative components based on the synthesis of relevant documents and prior studies,
together with expert opinions, the findings indicated that the life and career skills of residents in Sathing

Phra District, Songkhla Province comprise 21 key components as follows (see tablel):
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Table 1 Initial Key Components of Life and Career Skills
Component
(1) innovative thinking and (8) self-assessment and (15)  management skills
adaptability understanding of individual
differences
(2) design thinking (9) self- and interpersonal (16) sustainable development
attitude adjustment orientation
(3) social intelligence and (10) transparency and (17)  financial literacy
cross-cultural learning skills accountability
(4) perceptual acuity and (11) leadership (18)  marketing skills
interpretive ability
(5) rational decision-making (12) production expertise (19)  communication skills
(6) analytical and situational (13) interdisciplinary integration | (20) foreign language proficiency
evaluation skills
(7) media literacy (14) lifelong learning orientation | (21) networking skills

2. Validation of Life and Career Skills Indicators among Underprivileged Groups in Multicultural

Southern Thailand.

To determine if the data is suitable for factor analysis, the Kaiser-Meyer-Olkin (KMO) Measure of

Sampling Adequacy and Bartlett's Test of Sphericity were performed.

Table 2 KMO and Bartlett's Test.
Statistic Value
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.822
Bartlett's Test of Sphericity Approx. Chi-Square 89819.989
Df 2211
Sig. 0.000

Table 2 demonstrates the KMO value was 0.822, indicating a high level of sampling adequacy

according to Kaiser’s criteria (1974), where values above 0.80 are considered meritorious. Additionally,

Bartlett's Test of Sphericity yielded a Chi-Square value of 89,819.989 (df = 2,211, p <0.001), indicating that

the correlation matrix was not an identity matrix and that the variables were significantly correlated.

Principal Component extraction with Eigenvalues greater than 1.0 grouped the indicators into

eight initial components. After axis rotation, the variance explained by each extracted component was

adjusted.
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Table 3 Total Variance Explained.

Extraction Sums of Rotation Sums of Squared
Initial Eigenvalues . .
Component Squared Loadings Loadings
% of % of Cumulative % of Cumulative
Total Cumulative% Total Total
Variance Variance % Variance %
1 42.03 62.73 62.73 42.03 62.73 62.73 17.05 25.45 25.45
2 2.95 4.40 67.13 2.95 4.40 67.13 10.94 16.33 41.78
3 2.11 3.15 70.27 2.11 3.15 70.27 7.68 11.46 53.24
q 1.81 2.71 72.98 1.81 271 72.98 7.58 11.31 64.55
5 1.43 2.13 75.11 1.43 2.13 75.11 4.57 6.82 71.36
6 1.37 2.04 77.15 1.37 2.04 77.15 2.47 3.69 75.05
7 1.19 1.78 78.93 1.19 1.78 78.93 2.39 3.56 78.61
8 1.16 1.73 80.66 1.16 1.73 80.66 1.37 2.05 80.66

As shown in Table 3, the principal component analysis conducted to identify the key underlying
factors from a large set of raw data. The analysis extracted eight principal components, which collectively
account for approximately 80.66% of the total variance, indicating a high level of explanatory power for
the dataset. Examination of the eigenvalues shows that the first component is the most significant,
explaining 62.73% of the variance, highlighting its dominant influence on the data structure. To enhance
interpretability and achieve a more balanced distribution of variance across components, Varimax rotation

was applied, facilitating clearer identification and meaningful interpretation of each factor.
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Figure 3 Percentage of Variance in the Components
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As shown in Figure 3, with a threshold of 0.30 or higher was applied in accordance with Hair et al.
(2018) for sample sizes exceeding 500 participants. The results indicate that Business Planning and Management
(25.45%) emerges as the most significant component, followed by Emotion and Attitude Management
(16.33%), indicating the central role of both managerial and psychological competencies in livelihood
development. Communication and Technology for Business and Networking (11.46%) and Problem Analysis
and Decision-Making (11.31%) contribute similarly, reflecting the growing importance of digital and cognitive
skills. Knowledge and Professional Expertise (6.82%), Innovative Marketing Creation (3.69%), and Leadership
and Accountability (3.56%) account for smaller yet meaningful proportions, representing more specialized
and adaptive capabilities. Overall, the seven retained components explain 78.62% of the total variance,
demonstrating strong explanatory power and underscoring the multidimensional nature of life and career

skills in this context.

Table 4  Loadings per component.

Number of indicators per Component
component 1 2 3 q 5 6 7

1 0.73 0.80 0.73 0.72 0.70 0.75 0.62
2 0.72 0.76 0.73 0.72 0.67 0.73 0.59
3 0.66 0.67 0.72 0.64 0.66 0.73 0.59
4 0.66 0.64 0.67 0.63 0.65 0.70 0.55
5 0.66 0.64 0.62 0.58 0.61 0.63 0.49
6 0.58 0.64 0.60 0.54 0.57 0.61
7 0.56 0.53 0.59 0.51 0.55
8 0.55 0.50 0.58 0.51
9 0.53

As shown in the table 4, the analysis revealed nine components comprising of 51 indicators,
with factor loadings ranging from 0.49 to 0.80. These values demonstrate acceptable to strong relationships
between observed variables and their underlying constructs, factor loadings above 0.50 are practically
significant and values approaching 0.70 or higher indicate strong associations (Hair et al. 2018). Among the
components, the first component contained the highest number of indicators (9 indicators), while the
second, third, and fourth components each consisted of 8 indicators. However, one indicator in the ninth
component had a factor loading of 0.49, which is below the recommended threshold; therefore, this
indicator did not meet the acceptable criteria and was excluded from further analysis. This distribution
reflects a relatively balanced structure, with most components supported by an adequate number of

indicators for meaningful interpretation.
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Figure 4 The Model of Components and Indicators of Life and Career Skills

The second-order confirmatory factor analysis (CFA) results indicate that the measurement
model achieved an excellent fit with the empirical data. All fit indices met the recommended criteria,
including a relative chi-square (}°/df) of 1.50 (below 2.00), a probability level (p) of 0.998 (greater than
0.05), a Goodness-of-Fit Index (GFI) of 0.998, and an Adjusted Goodness-of-Fit Index (AGFI) of 0.997 (both
exceeding 0.90). Additionally, the Root Mean Square Residual (RMR) was 0.028 (below 0.05), and the Root
Mean Square Error of Approximation (RMSEA) was 0.000, indicating an excellent level of model fit with the
empirical data.

As shown in Figure 4, the latent construct of skills was represented by seven components. The
factor loadings between the latent variable and its components ranged from 0.87 to 1.00, reflecting strong
relationships and confirming that all components significantly contributed to the overall construct.

Furthermore, the factor loadings of the observed indicators ranged from 0.66 to 0.83, indicating
acceptable to high levels of construct validity. All indicators met the minimum acceptable loading threshold
of 0.30, confirming that each indicator was sufficiently related to its respective component and supporting
the construct validity of the measurement model. In addition, most indicators demonstrated strong loadings
(greater than 0.70), while a few remained within an acceptable range. The error terms associated with the
indicators were relatively low, suggesting that the indicators were reliable measures of their respective

latent constructs.
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Overall, these findings confirm that the measurement model possesses strong construct validity
and reliability, supporting the validity of the constructed indicators for evaluating life and career skills aimed
at fostering lifelong learning and future skills among the population in southern Thailand.

The results of the factor analysis identified seven distinct components comprising a total of 14
indicators, representing key dimensions of life and career skills. Component 1: Business Planning and
Management refers to the ability to systematically plan, organize, and manage business operations to
achieve sustainable outcomes. It encompasses both strategic and personal dimensions of business
performance. This component consists of two indicators: (1.1) financial and marketing planning and
management, which refers to the capacity to plan, allocate, and manage financial resources and marketing
activities effectively to ensure business viability and growth, and (1.2) self-awareness and competency
aliecnment, which involves the ability to recognize one’s own strengths and limitations, as well as those of
others, and align tasks with competencies to enhance work performance and efficiency.

Component 2: Emotional and Attitudinal Management highlights the importance of regulating
emotions and maintaining constructive attitudes in diverse social and professional contexts. This component
consists of two indicators: (2.1) emotional awareness and regulation, the ability to perceive, understand,
and manage one’s emotions appropriately in work situations, and (2.2) cross-cultural understanding,
emphasizing the capacity to recognize, respect, and effectively interact with individuals from diverse cultural
backerounds.

Component 3: Communication and Technology for Business and Networking captures the
integration of communication skills and digital tools in supporting business activities and relationship
building. It comprises two indicators: (3.1) communication and technology utilization, the ability to use
language and digital tools to convey information, promote business activities, facilitate negotiation, and
support conflict resolution through effective and conciliatory communication, and (3.2) networking, which
involves the ability to establish, maintain, and expand professional and social connections for business
opportunities.

Component 4: Problem Analysis and Decision-Making represents cognitive abilities related
to identifying, analyzing, and solving problems in a systematic manner. It includes two indicators: (4.1)
information searching and problem identification, the ability to gather relevant information and accurately
define problems, and (4.2) solution generation and decision-making, reflecting the capacity to develop
alternative solutions and make informed decisions based on analysis.

Component 5: Knowledge and Professional Expertise refers to the possession and application
of domain-specific knowledge and skills in occupational contexts. It consists of two indicators: (5.1) knowledge
and professional skill, the ability to apply specialized knowledge and technical skills effectively in one’s
profession, and (5.2) knowledge and expertise transfer, emphasizing the ability to share knowledge and
skills with others, including the intergenerational transmission of knowledge to ensure continuity and

sustainability of practices.
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Component 6: Innovative Marketing Creation emphasizes creativity and innovation in developing
and promoting products or services. It includes (6.1) creative and design thinking, the ability to generate
new ideas and design innovative solutions, and (6.2) differentiation and uniqueness development,
highlighting the ability to develop distinctive and unique products or services that establish a clear identity
and competitive advantage in the market.

Finally, Component 7: Leadership and Accountability reflects the ability to lead others
responsibly while maintaining ethical standards. This component comprises (7.1) leadership, the ability to
guide, influence, and motivate others toward shared goals, and (7.2) transparency and accountability,
emphasizing ethical conduct, responsibility, and the ability to guide others toward shared goals. Together,
these components illustrate a comprehensive and multidimensional framework of skills essential for

sustainable livelihood development.

Conclusion

1. Factor analysis identified that the indicators of life and career skills for promoting lifelong
learning and enhancing future skills among the population in southern Thailand are organized into seven
components, consisted of 14 indicators.

2. The research model demonstrated an excellent fit with the empirical data, considering all fit
indices together, it can be concluded that the developed research model shows a strong alignment between
the theoretical constructs and the empirical data, confirming the model’s validity and robustness in

representing the hypothesized structure.

Discussion

The findings of this study, which identify seven core components of life and career skills, provide
a nuanced and contemporary understanding of human capital within the Sustainable Livelihood Framework
(SLF). Skills such as business planning, emotional management, communication, problem-solving, and
innovation illustrate a shift from traditional labor-based competencies toward more complex, adaptive
capabilities required in rapidly evolving socio-economic contexts. This transition is consistent with 21st-century
skills frameworks that emphasize the importance of cognitive, digital, and socio-emotional competencies
for workforce readiness and sustainable development (World Economic Forum, 2025; Kumbhakar & Kumar,
2025).

These findings align with the SLF perspective that human capital—encompassing skills, knowledge,
and competencies—plays a fundamental role in enabling individuals to transform available assets into
viable livelihood strategies (Amin et al., 20225). Recent empirical studies reaffirm that human capital remains
a critical determinant of livelihood outcomes, contributing significantly to income generation, social integration,
and poverty reduction across diverse contexts (Du et al., 2025). This highlights the continued relevance of

human capital in strengthening livelihood resilience and adaptability.
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In particular, emerging literature highlights the importance of foundational and transferable skills
as key components of human capital. These include literacy, digital competencies, and socio-emotional
skills, which serve as essential building blocks for more advanced capabilities and long-term adaptability.
Such skills enhance individuals’ ability to respond to dynamic socio-economic and technological changes,
thereby improving their capacity to transform available resources into sustainable livelihood strategies
(Equitable Education Fund & World Bank, 2024). Furthermore, cross-cutting competencies—such as digital,
self-reliant and life skills, and soft skills—are increasingly recognized as critical for participation in modern
labor markets and sustainable development pathways.

Additionally, investments in skills development and training have been shown to significantly
improve livelihood capital and resilience, particularly among rural and vulnerable populations (Sharma &
Kaur, 2024). Within the SLF context, human capital interacts with other forms of capital—such as social,
financial, and physical capital—to shape livelihood outcomes, reinforcing the framework’s multidimensional
perspective on poverty and development (Mensah & Addo, 2025).

Notably, the emergence of components such as “Innovative Marketing Creation” and “Communication
and Technology for Business and Networking” indicates the integration of modern skill sets into traditional
livelihoods, suggesting a hybridization between local knowledge and global competencies. This reflects the
adaptive strategies described in the SLF, where individuals diversify and transform their livelihood activities
to cope with external pressures and opportunities (Scoones, 2021). Such integration is particularly critical in
rural and underprivileged contexts, where sustainability depends on the ability to balance tradition with
innovation.

The strong empirical validity of the proposed model further supports the theoretical robustness of
life and career skill. The alignment between the identified skill components and livelihood practices
suggests that skills development should not be treated as a generic or universal construct, but rather as a
context-specific capability system that directly supports livelihood strategies. This finding addresses a key
limitation in existing frameworks, which often emphasize generalized competencies without adequately

considering their applicability to local economic activities and cultural contexts.

Implication

Policy perspective implication

1. Policymakers should design localized training programs beyond resource-based interventions
and incorporate culturally responsive skill development initiatives with modern competencies, particularly
in areas such as digital marketing, financial literacy, and value-added production.

2. Education systems—especially in rural and multicultural regions—should adopt context-sensitive
curricula that reflect local livelihood realities. This may involve embedding community-based learning,
experiential education, and indigenous knowledge systems into formal and non-formal education frameworks.

3. Government and development agencies should promote inclusive innovation ecosystems by

supporting small-scale producers with access to technology, markets, and capacity building resources.
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Practical implication

1. Practitioners working in rural development and education should prioritize participatory approaches
that actively engage community members in the co-creation of skill development programs. This ensures
that interventions are not only contextually relevant but also socially accepted and sustainable.

2. The integration of digital tools into traditional livelihood practices should be facilitated through
targeted training and infrastructure support, thereby enabling communities to enhance their economic

resilience without eroding cultural identity.
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Abstract

Currently, data analysis can be performed using various statistical software programs. R is one of
the most popular due to its open-source operating system. However, its weaknesses lie in the difficulty of
writing and modifying syntax to achieve results. Jamovi is a free, ready-to-use statistical analysis software,
unlike other software like SPSS and SAS which require purchase. Jamovi is developed from the R programming
language to make it easier to use. Its primary advantage is its easy-to-use design; the left-hand side displays
only the essential menus for various statistical analyses, including one for checking statistical assumptions.
This makes it accessible even to users with limited statistical knowledge, facilitating easy use and interpretation
of results. The right-hand side displays results in a table, allowing instant results. This article will present

how to use Jamovi for data analysis using t-test, ANOVA, and correlation statistics.

Keywords: Data analysis, T-test, ANOVA, Correlation, Jamovi
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Excel (1Wéu’maqa xlsx), SPSS ("LWéumaqa sav), OpenDocument Spreadsheet (1Wéumaqa ods), Stata (la
wwana dta), R/ Rstudio (Inlduwana Rdata) siailunsvmatuseusia q fissyliluumanuiioshdunatuiin
(Save) \uszey 9

o

Adalulusunsy Jamovi

o nsdiifdeynogud funevlunistiidndeyaadly Jamovi Bufuiindniuyansde Gudne)
® Open tleirfoys @

® Adn Browse iy @

o vhmsdeniioguedlis ©

oY

® aan Open @ wdumsidhdoyalronsdalwdnideyaaguas lushedrmasdulng SPSS funm 1

Y
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4 Downloads > Aj Ton Browse

Q

@ di.omv

New

Open
Open T
L » ™ data_.. » data supa.. v G

This PC

Organize ~ New folder
Data Library
Jamovi Name

Special Import sy 2569 @ ASIA

S data_supamas ‘-a EUROPE

ave
@ female
Saveils v W This PC @
[ opin ( 3
Export &= Windows-SSD (C:)
) e DATA (D3
Wl Network

File name: OPIN Data files
Open
Recent @

1] OPIN.sav

'
'3 v

2w 1 msunideyalasnisilalidnddeyaoguda

2. nsandalsisilwadaya lnedasnsasdayaiasly Jamovi

Walsuduaziiunadud A, B, C madiy Fadudinlsinluswnsuiuualiliiesdu anntussidunoulu

TUswnsumatl

o

.
[

A lulusNSU Jamovi

Ui Data @ Fen Setup @

Tutes Data variable ufladesuus (Hunwilngls) uavenslddesunesuusiives Description ©
AaNEeNIERUNITTA (Measure type) @ a3l 4 wuu Ldun Nominal (was1uudayel#), Ordinal
(1RsUSeeaeU), Continuous (FauUsaaiiies 1auA 1nassunsmMALaTLNAsISAIId) La ID (557
d19u)

aandensiinvesdaya (Data type) © 13893 3 wuu uA Sy (nteger) nedien (Decimal) wax

JaAu (Text)

ASENAUTTANIAT ULV ABAZUINTUSBIANU ENUITONUNTEUAIUNUNEUDI LAV N LT N UAN

L/ Ag) ]

Tudos Levels Tnundn + fyuvasuancuedos Levels @ wu 1 we, 2 nds, 3 ldsyyine

LEaNINUNNTIAT TR BIN15US B A NS IRt ITesEAuvaIs kU s arun susias Ll idauavasuna

Y
v @

¥AUNATYU (retain unused levels in analyses) (7]
fdaanisiviua Missing values anansaldmidesnisis ©

e siiudwUsTinandendydnual > Adurn © fanm 2
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jamovi - Untitled

’
X 5. B H o0 B
paste 10 Setup Compute Transform  Weights HH Delete
Clipboard Edit Variables
@ DATA VARIABLE
WA

Missing values

&b

11w o
2 wela

3 lsissyna

2 ey

1dm

Results

(O, STV U

Rows
@Meesuretype Nominal a Levels I
Data type [Integer v 11 4

Y B Add v

Filters =%

2 v

3 hissuuwe

@ Retain unused levels in analyses

A 2 nsladayadiuys

o Unnguuliifen laun New data variable (iaifudslydlaenisiius), New Computed variable

(nFwUslrilaenistafendunisAwIn), way New transformed variable (Winswstudlnalonis

wasiwasiudsiiiasdoyalinoumihiludy) @ funan 3

jamovi - Untitled

—] Variables Analyses
, | P
X oo He H % &0 W
Paste lﬁ Setup  Compute Transform  Weights E
Clipboard Edit Variables
@ fI‘
|
(<]
& A &8 &c

Y o Add v

Filters ==
Rows

NEW DATA VARIABLE
NEW COMPUTED VARIABLE

NEW TRANSFORMED VARIABLE

AN 3 NSl
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LY
v A

mainsuUsdlnansldilsidunisauin (New Computed variable) TinunmstosanUslminly

493 Computed variable wagonaldmaiuesulsiites Description @
navden f, @ Tusegeld SUM asnndesnisadaiuusaviuusiniidunauinvassinulsde 1

do 2 uazde 3 Welluiaiazusngreduiiuusavuuusmieuvieanils © danaw 4

jamovi - Untitled

Analyses
I X He H % &7 @B Y =«
g 2C o
Paste U Setup  Compute Transform  Weights HE Delete Filters =W Delete
Clipboare Edit Variables Rows
COMPUTED VARIABLE
@ ATLUUTIN
Formula =sun(Tda 17,742 27,7 M2 37)
@ Functions Variables
MAXABSIUK
- Y]
MAXABSZ N
a1
MEAN -
MIN 28 2
i3
RANK
AvUUUTIM (current
ROUND
P e ok e
- . . N & . o @ .« | Variable: 2in 3
& na & da1 #a 2 & a3 & avuuusnu * &
1 |vw 1 3 2 a This is a data variable.
2 3 2 2
3 hisvuwe 3 1 2
4wy 3 3 3
5 |t A 3 2

A 4 nseiuikUstllaensteiendun1sAuI

mafiuiulsmilaglimsuvasinvesiudsiiiastoyal newminilusg (New transformed variable)

¥
¢ A

TrRus

o

Weshuuslniflutes Transformed variable wagenaldrasunesuusiives Description @
a . ) I XY v ~ v Y] o v
naLden Source variable @ lugnegldfulsde 3 Wewndosmsnduaziuuvesiulsde 3

#1904 Using transform 1#iden Create new transform... ® fanw 5

jamovi - Paired Sample T-Test

Variables Analyses

X oe e H o &7 Haw Y BHeadd -

paste 10 Setup  Compute Transform  Weights HB Delete Filters [ Delete

Clipboard Variables Rows
TRABSFORMED VARIABLE
@rm :
Source variable 4 (12 3 ~ @
using transform [None v| &

’ None J
Create New Transform...
Retain unused levels in analyses

A 5 nsuiudsUsvalagldnisulasaveasiwdsian (1)

7 91



215813M59Nan15Anen driinmagaunianisfnenazininen U 43 aduil 113 unsran - Tgwiey 2569

o fuvifeSunedudsives Description @

a

® @in Add recode condition @
o nsdlfegradasnsulatnziunain 3 10w 1 lutes f, wdsdin if $ source linanideniASaamang ==
waIuia 3 dulures use Toasiae 1 - g nsustuneu adn Add recode condition auNSEI

w@5q 3 ol © Fanw 6

Jamow - Untitled
Variables [ Analyses Edit
B K 5c % ﬁ :’3 50 BB A ? o add
paste 10 . Setup  Compute Transform  Weights HH velete Filters [ Delete
TRANSFORMED VARIABLE
® TRANSFORM 2
Transform 1
nduALUYYE 3
+ Add recode condition
fr if fsource == 3 use 1
k| if irce == 2 use 2
jARIE urce == 1 use 3
Measure type | Aulo w
B e @uo1  PHoz2 Pae3 @ asuuuny * | & o 3 nduasuuu )
1 1 2 6 2 -
2 | 3 2 7 2
3 Py 3 1 2 (] 2
4 [a 3 3 3 a 1
5 2 2 7 ] eferences
+ Add recode condition
fi~ | if ésource == use 1 .
fx- if ‘source == use 2
ﬁfv if ¢source == use 3
-
-

A 6 nsiudLUsvalaglanisulasaiveesiwdsian (2)

3. MyAszidoyadleatia t-test Tu Jamovi

t-test 1¥uad@fildlunsmaasvaunigiufsaduaned suesszeins lasanunsauysuszsianueanis
nadeuLdu 2 nay Tdun mavagouauufgiuAafuaindevesssmnsnguiien wagmsvaaeuasAguAsaiy
KaghaszisAAsTesssnsasingu Taeddonnandesiulunsldadnd Iaun 1) doyaeglusnssunsaa
(Interval scale) #308n31d3u (Ratio scale) 2) Yayaiin1suanuaskuulasind (Normality) 3) nssinsuSeuiiiey
5¢1919 2 naufi dasesaiu (independent t-test) AoadAuLUTUTIUTENINNG UMY (Homogeneity of
variance) 8) n3aifis 1y samples Tunsaznguiiinnuazauslndideaiuniensuanuadlndifedldsnd msld t-
test azdanauiug (Robust) snviunsalfildnisvadeumuiien (One-tailed test) waENgUFAIBENN Highly skewed

(@AY 1.5) Han1sas1eiagliuiugn
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1) nsnedsvaNuAgIuieaiudnafsvesUszvInsnguiien (Single Sample) WunisvegeuinAads
vosnnanvzUsvrInInguididvauladnuilulumuimeniusedulununguiina il ivsely wu Auade
Ve UsNAnyveslszinsliAiuinnin Ueaenin WseunnaRaInNAIA (Muauufgiuiinuall) isll e

AsAsENLAFIUN M TITBUUUERAIS (>, <) wSalififiane (=) Al
A19819 1 ABINITNAFDUI ATLULLRAEIVIANIAAIARSURINGNAIBE1NUINNTT 70 AzkUUUTal

Adslulusunsu Jamovi
® Analyses @ fon T-Test 1don One Sample T-Test (2
o Fondulsfidesnsvaaey fie Axuuundsinadinmans (score) ldlutes Dependent variables ©

® a3 Test den Student’s (nsdideyaiinisuwanuathiiunuuldsnfianunsasasuludion Wilcoxon rank
i @

® a3 Hypothesis ldr7idiosn1snaaau Aa Test value 70 WagidonUssinvauufgiun1ada 91ndeen

Tden > Test value ©
o Tu Additional Statistics 1den Descriptives (6

® Ty Assumption Checks Ll@on Normality test @ 50w 7

jamovi - Untitied

% é X - 3 (=] I:J o

One Sample T-Test @ Results

UEpenaent varaoies

> score One Sample T-Test

s group Q|

One Sample T-Te

hry r est
Statistic af » {10
score Student's t &10 890 <.001
Note. Ha > 70
Tests Additional Statistics Normality Test (Shapiro-Wilk)
Student's [] Mean difference w e
[ Bayes factor 95 score 0990 0722
0.707 [ | effect size @ os suggests
= ssumptio

Descriptives

[_] wilcoxon rank

Hypothesis

Test value | 70

seriptiv
Mean n 3 SE
() # Test value Assumption Checks scare %0 753 758 6.16 0.650
> Test value Normality test

() < Test value [1aariot -

[ ] Descriptives plots

OO
©

NN 7 f19819N1INAEBU One Sample T-Test

nsulana

® NN 7 HANIVIAABUNMIWINUATBTBYa 1A8n91NeNTN Normality Test (Shapiro-Wilk) laei1 p = 0.722

F9111A71 0.05 WAAIIN %@Mﬂaﬁﬂ’]iLLﬂﬂLL"NLLUUUﬂa @

® NITVAARUANNAFIUNERH WUl naudIBgllAzLuLLRG 8T VIREAAIEATHINNTT 70 ALY

'
o v aa

(M=75.3, SD=6.16) © sehailfudfaymsadinnszsiu 0.05 (1(89)=8.10, p < .001) O

7
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2) msvadauduNRgIAEINUNAAI9TERINARRBYasUsEYInsaang WumvnaeuiialUSsuiieu
ALRdYsEN I Ing 2 nau lnsuuassinnaudnuaizvesseynsaall

(1) nMsnadeuduufAgIuigiuRan1esendtsUszvnsaaanguiidudaszainiu (Independent

PN

Samples) WunsnegeuiieilieufisuanisvesiawlsiigiveauladnussninsUszanns 2 nquiidudaszainiu

Y

wu Wisuiiguseglaseniranameiunangs wWisuiflsuguaminsenitsaunsunnauasiuausdmia
LU'%?JULﬁwqmmw%’imwdm}fﬁa‘umiﬁﬂwﬁsﬁw%mmm%ﬂﬁwﬁmﬁm:n Uszoufnudii 11U 2 Wusiu Seiuys
nguvesuusiuillfiussudisuanduiuussedu Nominal vide Ordinal fifiue 2 sedunde 2 nduwitu S1uau
1 fuds Aududsaudiidusedu Continuous (A5 URTANANT 08MI1dIL) T1uIL 1 Faus Tnaiuise

AeENLRgIUNITITELULETANS (>, <) wiellfifianng (=) Al

FAUNAFIUNEDA

WUUR 1 He: [ =, uwatH.:l, %M,

wu seldedessauUTyginsiunny. (U, ) wnaanselaeasssnuuTyg et iussesia (U,)

WUUN 2 Ho: 2 U, wazH W, < U,
wu insaedgdnamivglungudnSeunane (U, ) dadeendunsaadsinnrsinglungy

dnFeuwAngs (U, )

WUUN 3 Ho: LS U, wazH : W, > U,
WU AzuuunadeunaassulungunaaenlasunIsaeuwuuPBL (U,) firuinningualuau (U,)

AASUNTADUBUUUTTENEANUNG

A19819 2 fansuuiisupzuunaisnenalasulusunsuduaiuguninseninanguneass (U,) (v

nauAILAN (U,) Tuandnsiuvselyl

0
o o

Ardalulusunsu Jamovi

® Analyses O Fon T-Test O (don Independent Sample T-Test

o Gonduusiidesnismaaau e value Tdludes dependent variables ©

® %93 Grouping variable TafuUsnguiidiosnsisieuliiou Ao group @

® Honadi Student’ s ©

o HonUsuaanuigiunvaiaainsiegadeaden Group 1 # Group 2 @

e Ty Additional Statistics tdon Mean difference, Confidence interval 95%, Descriptives (7]

o Tu Assumption Checks Ldan Homogeneity test ag Normality test O §snw 8
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Independent Samples T-Test

Dependent Vanables

Mean difference  SE difference

value

Gmupmg Variable Assumptions

&a grcp

Additional Statistics
[ student's [ rean difference
[ Bayes lad I confidence inter

0.707

Normality Test (Shapiro-Wi

[] Effect size

| welch's 95

(] Mann-Whitney U Descriptives F

Hypothesis [[] pescriptives plots value 138

(@) Group 1 = Group 2 Assumption Checks
() Group 1 > Group 2 [ Homageneity test
(O Group 1 < Group 2 [ normality test

w p-value suggests a violation of t
on of equal variances

NN 8 F19819N1TNAADY Independent Sample T-Test

nsudana

® N 8 KaN1SVAdRUNSLINLIBsTaYa 1aega1nans1e Normality Test (Shapiro-Wilk) l9ifin p = 0.801

Faunnnd 0.05 uanein deyadnsuanuasuuuinid O * asdfinisuanuaddadldldsnfayldads

Mann-Whitney U Wnu (5]

o wmaaummLLUS‘Ui’mmaQ‘ffagaﬁﬂ 2 mj::u Imaamﬂmiw Homogeneity of variances test A1 p = 0.256

Faunndn 0.05 waned1 AnuuwdsUsuwesdeyaria 2 nau whiu@® * nsdfidenundsusauladuinu

221448/ Welch unu ©

® NISVAARUANNAFIUNNADA WU AzLULRALIVIANAAIERSTTENINLNAYIE (M=14.5,5D=3.03) kay

AN (M=11.4,5D=2.22) uaneneiu (t(18)=2.61, p =0.018) )

o Tona 95% Mivasnuiiasiu 0.605 A 5.59 azAsaUAgUAT parameter ()

(2 mimaauﬁuuﬁmmﬁmﬁ'uwashqsxwiwﬂ'naﬁmjawawszmnsamnduﬁ‘lﬁLﬁuﬁasz

(Dependent or Paired Samples) L{un1snagouiiiatlsuifisuaad svosduUsins Soau

va o

Tad nwisening

Y

Uszans 2 nguithifudaszainiu Taseradudeyaiifulfanney q Wy Afinsiudeyain 2 Ay wu Asuuy

U

NAABUNDULS HUNUASLUUNAGDUNSUTIU AZLUUAINAIAWIINUALLULAMNAINELY ATLULAIINEILNTOIUATS

weausErImgeiunvn 1Wudu Tnsanunsadsaunfigiunsidouuuiifianng wieldfifiameile

FUNRAFIUNHDRA

WUUTl 1 Ho: =M, wasH,:i,#MU,

Wi WaSeudisulungunnass Azkuundeseninneu (U,) waeramaasd (U,) ldunnsneiu
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WUUN 2 Ho: 2 W, wasH : U, < U,
wu WeawSeuiisulungunaass Anederzwuuneaeunsulasulisunsuduasuaunn (U,) doe

niwaalasulusunsudauaiuguaim (Uy)

WU 3 He: LS U,  war Hy: 1, > I,

wu WewSsudlsulunguitetne avuuuadenumavis (L) unniteswuuadeanuiianela (U,

79879 3 ABINITNAFDUIN ATLULLAAINAIDUIHN (post-test) UINNTT AZUULLAABNBUDUTY (pre-test)

3ol

0
o o

Araslulusunsy Jamovi

® Analyses O Fon T-Test O LHon Paired Sample T-Test

o Fonshulsiidesnisvadeu fe x1 uaz x2 Talutes Paired variables ©

o Fonadn Student’ s mnnsdifinsuanuasidlalfsunfiagldada Wilcoxon rank wnu @
o FonUszavauuigiunadaainsegdeaden Measure 1<Measure2 ©

® Ty Additional Statistics Ldan Descriptives (6

® Ty Assumption Checks 1don Normality test @ 550 9

jamovi - Paired Sample T-Test

Variables Analyses o

2 §28 = dab
T-Tests ~ ANOVA  Regression Frequencies  Factor
Paired Samples T-Test @ @ Results
& x Q ool _ Paired Samples T-Test
Cn. o = d o x1 o x2 10
Paired Samples T-Test
statistic df P
X1 x2 Studentst 0322 120 062

Note. H, B measure 1 - Measure 2 < 0

Normality Test (Shapiro-Wilk)

- - w .
Tests Additional Statistics P 8
Student's ("] Mean difference x - *2 0.831 0.101

B Bayes factor 95 Note. A low p-value suggests a violation of the
0.707 assumption of normality
_] Effect size
__] Wilcoxon rank 95 Descriptives
Hypothesis Descriptives N Mean Median sD SE
) — .
(_J Measure 1 # Measure 2 || Descriptives plots x1 13 188 i 3.22 0.893
)
) Measure 1 > Measure 2 13 185 18 410 1136
6 Assumption Checks @
Measure 1 < Measure 2
Normality test
Missing values (] a-aPlot
@ Exclude cases analysis by analysis

AN 9 AIPY1NIITNAEDU Paired Sample T-Test
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nsudana

® NN 9 Naﬂ'ﬁﬂ@ﬁaUﬂ’liLL‘\]ﬂLL‘\NSZJEN‘i’JJEJJ;IJa Imamﬂmiw Normality Test (Shapiro-Wilk) 16iA1 p = 0.101
O Fannin 0.05 waned Teyafinisuwanuasuulnd (mndeyalildniswanuasuuulnfvzdedld

aa/ Wilcoxon rank wnu) @

® NIIVAFBUANNAFIUNIEDA WU AzkUURAEnoUaUTH (M=18.8, SD=3.22) WavAzLUULAG e

ausH (M=18.5, SD=4.10) © laiumnsraiu (t(12)=0.32, p =0.623) ©

a 4 . .

4. N159AF12RAMULUTUTIU (Analysis of Variance: ANOVA)

& a ' | ] I T2 =9 & =

umsiSsudieuauuansiwesriafesernitnguiegmas 2 ngaull viedumsdnwanuudsusi
YeamuUsnunesunelamemulidase Aneilagldnannisuenanuiususiueendudi 9 auuvasiiun lng
AuUsmuReiliiies 1 67 oglunnsmsingedu Interval #38 Ratio Scale wi3alsenindaudsvliasaliies (continuous
variable) uarfuusdaseaus 1/ Fulveglusnnsinsedu Nominal 3o Ordinal W3aisenindudssiauwuingy
(categorical variable) FanselAaLUsdasy 1 A1 158A11 One-way ANOVA d@unsal@inysdase 2 @ 158031 Two-way

ANOVA &sluunaruiiaznaaianiz One-way ANOVA

ASAATIZRAMUUUTUTIVULUUNIGLRB2 (One-way ANOVA)

< ‘:4 ~ | a a & ' X Aa o a o ~ '

WUNSNA@auLUSguUNEUAIRASNTUUITEIINTALA 2 ﬂqmulﬂ NUAMLUTDATELAZAMLUTHNUL N ID8198
1 fuds lngdudsmuiisgaunsineglusnasseiiles (Continuous Variable) 1w nsiSeuiiisuanlidneseision
FEMINONTN 3 NN (M5 19158 wazdeng) Milanuusnadurield nswWSeuiisuaedevesnsuuueINIs
vinnmenaslasueilu 15 wiiinsn senineewnlin 3 il (morphine, pethidine, fentanyl) Ingn153tAs1¥%AM

wlsUT IR lTaDR F-test Fafldonnasiloswiu (assumption) lawn

o

o mnududaszraiuvediiatgisusazngy (Independent of samples)

® (regnwsavnguduinanUssrnsinisuanuasuuUninialndidesund (Normally distributed or
approximately normally distributed) nsgifinsuanuasvesdayalidulnd drdeyaiarund (skewness)

(YK o °

TlaitAu 1.5 Geanunsald ANOVA 1 iipsanazinanessauiudfAguazoruianismadeuiioy

&, YR Y ' | | | aa W
® ANULTUDNNUSVDIAMNLYTUTIU 1I0AIDYNIAAENANAUNLIINUTEYINTNNAULYTUTIUYNY
(Variances of populations are equal) nsalfiiA1AuwUsUsUldvinAuazldada F-test Tala aasly

@d# Brown-Forsythe 39 Welch unu

AUNAFIUNMSEDRA

Ho: fhy = ty = o =

H, : 31 (U, egatdes 1 giiunnenariu we H, lignées
WNWANIINAGDU F-test 38 Welch’s wutlsdAgmnisana Tivinn1smageunieanas (Post hoc multiple

comparisons) Aiame3s Tukey nIdiANULUTUTIWTENIINGUWINTY 1501438 Games Howell nsdinauudsusu

seyirengulaivingu
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A19819 4 fBIN1INAFEUT BRTINTASRUlnvaIuaIuANA i usEnIelens 3 wia (A, B, O) w3alyl

o

Variances Additional Statistics
[] Don't assume equal (Welch's) Descriptives table
Assume equal (Fisher's) (] Descriptives plots

Missing Values Assumption Checks
(@) Exclude cases analysis by analysis Homogeneity test @ Note. A low p-value suggests a

(:' Exclude cases listwise Normality test

» | Post-Hoc Tests

'
[

Adalulusunsy Jamovi

Analyses @ 5on ANOVA @ (Fen One-Way ANOVA
Fenduusfideanisnaaau score lalutos Dependent variables ©
\den fwus group ldlutes Grouping Variable @

\Henadid Fisher’s M1nANNKYTUTINTENINGUMAY uid1AuwlsUTINsEnIengquldinduli

\Aonadin Welch’s unu ©
Tu Additional Statistics L@an Descriptives table (6]

Tu Assumption Checks Ldan Homogeneity test ag Normality test @ 5300 10

Variables Data Analyses

24" 2% dob
Exploration ANOVA  Regression Frequencies Factor
One-Way ANOVA (Fisher's)
One-Way ANOVA @ AR
score 404 2 87 <001

group N Mean sD SE
score A 30 69.8 491 0.896

| B 30 759 418 0.762
Grouping Variable C 30 80.1 4.35 0.794

- 'j group

Dependent Variables
b score
Group Descriptives

Assumption Checks

Normality Test (Shapiro-Wilk)
W P
score 0993 0.917

violation of the assumption of

normality
Homogeneity of Variances Test (Levene’s)

F dft df2 p

Ja-aPriot

score 0.642 2 87 0.529

2 10 f9E19N1INAABU One-Way ANOVA

MINNANITNAFDU One-Way ANOVA wu Significance FOIVINNITNAFDUNIBNAY (Post hoc multiple

comparisons) TnuAdn? Post-Hoc Tests @

N3ANAMULYTUTILTEMI1NGUYINAY (equal variances) Tildan Tukey uigAuuUsUsIUsEIinengy

sl (unequal variances) Tiden Games-Howell @

Tu Statistics l@on Mean difference, Report significance, Test results (t and df), ag Flag significant

comparisons © fanm 11
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Grouping Variable
Post Hoc Tests
> &b group
Tukey Post-Hoc Test - score

Variances Additional Statistics A B C
[ pon't assume equal (welch's) Descriptives table A Mean difference — -613%* -10.36*
Assume equal (Fisher's) J Descriptives plots t-value — -5.29 -894
Missing Values Assumption Checks d 3- 0 STL’
'@' Exclude cases analysis by analysis Homogeneity test prvalue <o oo
() Exclude cases listwise Normality test 8 Mean difference - -4.23+

j Q-QPlot t-value — 3

df a7.0
~ | Post-Hoc Tests @ p-value @ 0,001
Post-Hoc Test Statistics < Mean difference
(O None Mean difference t-value —
() Games-Howell (unequal variances) Report significance df -
@' Tukey (equal variances) Test results (t and df) p-value

@ Flag significant comparisons Note. * p < .05, p < D1, ** p < 001

AN 11 FI9819A15NARBY Post-Hoc Test

nsidana

® NN 10 KANTNAAOUNNTUANKVDITRYA WARAT p = 0.917 Faunndn 0.05 wanadn Teyaiinig

LANLAIUUUNR @

® vpaaUANNLUTUTIUYRITBYAYIA 3 NG ANAINA p = 0.529 FaNNT1 0.05 Uaned ANULUTUTIY
vasdayais 3 nguwiiy ©
® MIMAFBUANNAFIUVNEEA WU ALRAEENTINTRTYRUlavewuNITEIedens 3 yinllageley

LYY o

2 mﬁmﬁumﬂ@mﬁuﬁimuuaﬁm@ 0.05 (F(2,87) = 40.4, p < .001) (10}

® AN 11 NANITNAFBUAIENAT (Post hoc multiple comparisons) #3835 Tukey wud1 1) Ju C
(M = 80.1, SD = 4.35) §8051n15L33eytAUTALINNIT A (M = 69.8, SD = 4.91) agsiltiudAgynana
(p <.001) @ 2) & C (M = 80.1, SD = 4.35) fidnsnsiasaiulaunndn B (M = 75.9, SD = 4.18)
s el vuddynisada (p =.001) O ey 3) Jo B (M = 75.9, SD = 4.18) ddns1nstasqLiule

N o

AN A (M = 69.8, SD = 4.91) sehsiitiddgyisadn (p < .001) @

5. ASAATIEHERFUNUS (Correlation)

Hunisaseaeuanuduiusssningiauys 2 fuls Tneadnfildnsedeunuduiusivanseia J9ily
Teuledl 3 add lawn

® Pearson product-moment correlation coefficient A MENTUS ¥ 19FMUTT VT T3 Ta

gun3nIA (Interval Scale) YulU Tugduuuauduiusigaduns (linear correlation) wazddannas

ek e JoyarolinaniauuUNavselndlfisaUnd (approximately normally distributed)

® Spearman's rank correlation coefficient AUEURLS ST IUSTITTRT TATASUSU (Ordinal Scale)
Fulu

® Kendall rank correlation coefficient WAMUFURLSTEMINeFUsTATRTTATAS URY (Ordinal Scale)

Ul wanzdmsuteyainuiuiiey 9
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TngAnAuduiusaziiaA1egsEning ~1.00 s +1.00 feil +1= total positive correlation, 0 = no correlation,

-1 = total negative correlation

o

79819 5 Aan1madaUin MuUs x1 tazinls y Sanuduiusiuegsiideddgnsadaniol

o

Adslulusunsy Jamovi
® Analyses O Hon Regression @ &an Correlation Matrix
o Honduusideansaaeuldludew ddusegede y uas x1 ©

e FonafiA Pearson lu Correlation Coefficients winmisuanuasvesdayaliiduunilidenadif Spearman

%30 Kendall’s tau-b unu @

o 1y Additional Statistics 1@en Report significance @ #anm 12

jamovi - Untitled

Variables

b =
p ¢ aooo
2 323
Exploration T-Tests ANOVA  Ragression Frequencies Factor
Correlation Matrix @ C—)) Results
x2 al [ » Correlation Matrix
Correlation Matrix
x1
x1 —
Correlation Coefficients Additional Options —
Pearson Report significance
[ ] spearman [] Flag significant correlations
[] xendall's tau-b [N
[] confidence intervals
95
References
Hypothesis Plot
VP [1]1 The jamovi project (2022). jamovi. (Version 2.3) [Con
(@) Correlated [] correlation matrix
p . [2] R Core Team (2021). R: A Language and environment
@ i s Retricuad from httne/icran. r-oroiect.orn. (R nackane

AN 12 F19819N1TAADU Pearson product-moment correlation

nsulana

o

® NN 12 NanTIATIERAMUT x1 agiands y danuduiusnulufirmsuinszaumednsdidedfey
@i (r= 0.206, p = 0.04) @

unasy

Jamovi 1ulUsunsuALATI¥YMNeaif Open-source @nunsannvdlvaninfsadluiniosnauinnesnse

anunsaldaulaviufivunaiig yanuvedlusunsufedidnvagnslguAsut1Ieniowil GUI (Graphical User

q

o

Interface) Tnsfinseenuuuiuyidnassnegisiianziddguazdndusonisldauriliinedesiisusuldany
(Beginners) Tuaufalds1uduga (Advanced users) TasiiTugalaidluaniaiald 19y Power analysis, SEM,

Bayesian methods, Meta-Analysis, Path analysis, IRT wanainiifsaunsaidauseanulisunsy R lagn1sa31e R

911 100



215813M59Nan15Anen driinmagaunianisfnenazininen U 43 adui 113 uns1Au - Tquieu 2569

syntax iet Ul esesilulusunsy R 16 mingeuaulaniieasuaiflagld jamovi aunsagnuiisiuls wu
jamovi: an easy to use statistical software for the social scientists (Sahin & Aybek, 2020) learing statistics
with jamovi (Navarro & Foxcroft, 2019) \Jusiu wazlagUuiinisld Jamovi lusiddevansanvdvnsaufaniseensu

TunsANUNTLAUIRRALWIUIVR

LONEIIB9D4

Funad fauia. (... adfdesu (Basic Statistics). https://www.rama.mahidol.ac.th/psych/sites/default/
files/public/pdf/Conference/Research _conference/57/Basic%20Statistics.pdf

Navarro, D. J., & Foxcroft, D. R. (2019). Learning statistics with jamovi: A tutorial for psychology students
and other beginners (Version 0.70). https://doi.org/10.24384/hgc3-7p15

Sahin, M., & Aybek, E. (2020). Jamovi: An Easy to Use Statistical Software for the Social Scientists. International
Journal of Assessment Tools in Education, 6(4), 670-692. https://doi.org/10.21449/ijate.661803

The jamovi project (2025). jamovi (Version 2.6) [Computer Software]. https://www.jamovi.org

Vogt, W., & Johnson, R. B. (2015). The SAGE Dictionary of Statistics & Methodology: A nontechnical guide for
the social sciences.

https://www.amazon.com/Sage-Dictionary-Statistics-Methodology-Nontechnical/dp/1483381765
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Guidelines for Psychology-Based Learning Management to Strengthen

Students’ Psychological Resilience
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o

asgntnimeesual vssemaesieuiasndeniednla Anuduiusidaduayuseninensfugiseu wagnis

Seuiavioudn iaiaiuaedinanmnsusudivesiTousg1adstiu
AdAey: alANAuMla, MIINsSeUsRRENIMeT, inwedln, InTIneansfinel, avaneniedala

Abstract

This article synthesizes psychological concepts related to learning management aimed at enhancing
students’ psychological resilience in contemporary educational contexts marked by rapid change, uncertainty,
and increasing demands. Such conditions frequently place learners at risk of emotional stress and adjustment
difficulties. Psychological resilience is a key life skill that enables students to regulate emotions, adapt to
challenges, cope effectively with adversity, and sustain self-confidence and hope. The article examines the
conceptual foundations, core components, and dimensions of psychological resilience through an integration
of developmental psychology, learing psychology, and positive psychology. Learming management is presented
as a critical mechanism for promoting resilience within educational environments. The discussion highlights
instructional approaches that prioritize emotional awareness, psychologically safe classrooms, supportive
teacher—student relationships, and reflective learning practices as means of strengthening students’ inner
adaptive capacities. The article underscores the role of teachers and educational institutions in implementing
psychologically informed learning practices. Such approaches support not only academic achievement but
also the development of psychological resilience, equipping learners to navigate the complex challenges

of education and life in the 21st century.

Keywords: Psychological Resilience, Psychologically Informed Learning Management, Life Skills, Educational

Psychology, Mental Well-Being

unih

Tuusunesdiaurnissui 21 Falldnvazdfyfennuivasuiamgsings andliuduey wazany
Fudouveladuniuasugia dau wazmalulad a'qmaiﬁ;gﬁau@faﬂLw%zyﬁ“uLLsaﬂmﬁuﬁu’aﬁmmiﬁau AUANANTY
NATOUATI karANuTIMgluswan YusRediu Jissudssaudyminisensualaen1susuds wu anuasen
AAnNia waslamauduiug (sn quunnd wazane, 2567) TaudenisSwnlulsaseu (bullying) Fadana
NIENUADEUNTIEINAnlakAENNSISEUS (Azpiazu et al., 2025)

nTayanIsAnuUniSeusraulseuAnulunsunnumiuas wuin fesar 13.02 vesdniieuiiniig
Anessarieruyndnedele Feasvieuliiuintymaunndnvesifouduussuiiensldiumsdaaiunay
QLLaaEJ'Nmmzan (Thanachoksawang et al., 2024)

anumsaiiandnaliduh metaudEeuldoniatufissenuimdinnms uwisuludesdaaiuinyg
shuensual dnu wagmsuuimugiuld eghalsfiou msdansBouiluanudnudnlvgdaudunadugrima
Jonadundn @3imsTud LazANY, 2565) LLazéTwnmLmeqﬁ%ﬂLmﬂumiyimmsﬁﬁmﬁm%mmﬁﬁumi

Janisseudifioiamnrinuedinanegiuduszuy lnswmgludiunsauasngiduiumdavedisou
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o

wAnes QiiAuiunisla (psychological resilience) FadlaudrdglugugyinuedinidreliiTou

q

a11150U5ud Wudd wazsulleduanuiimelaedianuizan (nNSugunImdn, 2563; Wang et al., 2025) lng

[

AT sunilglduiunslageindauiiesnereuiarainsasnvinadugnsniansissulaudindgsy

q

gUassn (Sparks et al,, 2025) eaonndasiunuiIfAnvinweTInidunuausatun1sinnisorsuaiuasdymiluy

Fin

o

wwnsAglunsiaungiiduiumdavesiSeu As n1siseuinesuaiuasdsan (Socal and Emotional

=

Learning: SEL) @43 9WRIUNANTIOUEAIUNITATENUNIAULDY N1FTANIIAUBY ANUATENUNNIFIAY Lasvinue

so  wA

Audusiugay Inganunsaysannisiiniunisdanisiseudiiedaasunisusum nginssudieuin wagguany

Y

mednlavewiSeulaataiussdvsnm (B3 M5TUA wazAY, 2565)

i Ummmﬁ%nnjaé’fﬂmeﬁumﬁmmﬁm’immﬁLﬁﬂﬁaa wazianUuuImansdansdeuiiddnine
WeiasuassgiiduiumalavesdiFou Ineysannisuuandsineinsiious nineianns wasdsinendaun
SwfunAnmsseuimeensuaiuasdny WelraunsathluussgndlflumsinnisiFousluanissuil 21 1degns

Jugussau

o

1. wurRANENUATANNUNIS AV NS YU

u 9

AN YRTANTUNISTR

piifuiundla (Psychological Resilience) 1uuwifniildeduisannuauisavesyanatunisiudey USusa

)
a v o

wazilufharnanuiainnieaniunisaifivimeldeganngay Tasenuideswaiedlfiduinidusunids
Aerdestumnuannsalunisldnagnsmsudadam mnuligoriedeguassa uaznisanunsaFousselulsus
WAEYANYINMNE (Sparks et al., 2025)

TuvSunmans@ne addudumdadalasudninaandadowinden Insaniznsativayuainauas
ussemAnsBoud deflduddnsensiannmnuannsalunsuiuiuasmsiidiusnlunmsiSeuivesiseu
(Wang et al,, 2025) saugifgaiu nuddedmuitladeiunisatvayumedenusaznssuinuediauduiusiv

seaugiiduiumsla uartsanlymnisusudilulsasouveiSould (Azpiazu et al., 2025)

q

dmsuusunvesdsendlne nsuguamdn (2563) laeduisuwingiidudunislaluguves ndsaunmin

(Resilience Quotient: RQ) neldinsau “8n 8n &~ JaduniuanusaluniseanusienlueNaIuIN NMIanTugiu

U

Ugym waznsinruguassaldegnauduuds aenadosiuwuifnainafinesiglauiunidladuanuanunsalunis

q

Huiuazismuldegaumngaungliaunad
NUWIAAINETT A1 gANTuNIela vanefaanuaisavesfiSeulunisiuiie Usudi uagiuiiain
AnaAseavsean unsalivmeluusunnamsing Tngerdenadneninaigluvesnuiesuaznisatuayuain

ANNLINROUNTITEUS

s ay o
asAUsENaUYRLiifuiunigla

Y

wwRaiefussiUsyneurelAudumslalutagiuuesindunssuiunisiivszneuderinveniadale

q

wangauinusndy lnefideiauenaenndesiuil glAudumdaldliiduissnudnuurdiuyana uilusg

q

31NNTYININTVRIANNEINTANEluazUITBUIN RN (WTNIUN INFUIA WAy WY YullSuns, 2568) F

v
Yo a

aunsaduaziosrusenaudAgylanad
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1. msuesual (Emotional regulation) 1uanuansalunisnszminduazauaueTualvewmLes
Wewndyaniunisaifinadu 7 eliyaraaunsanevaussietymldogamuizauuazannansgnuan
ANLLATEN

2. mudangulunisuud (Adaptability) lumuanunsalunisuuildeuaudauasngAnssaly
aonndosiuan N saifiUasuulas sadamsuesanuymedulenalunsiFeus

3. finwem gyt (Coping skills) WWunsyuunstumsinmsiutgymegiaduszuu MansaTsi
anumsal msidenIsudleivanzay waznslim$wensaduayuaindny

4. MsFuimNaInInvesmIeILaTALN (Self-efficacy and hope) Wuanudesiuludnenimues
putesuaznsiiyuuondandesuian dadunssmdnduddyliyanaaunsadniiuguassauagiiugiainay
gINduUIN

[ Y

aafUsznaudnanazvieuliiiui glduiundadunasnmsinuiuiuresinueaeluyanauas

q

nsatuayuaIINUIunwInGeu Fudesianisuiuduaznismsstinliegiamngaunigliaaunsainviome

pliquiunslalugrusiinusiinvasgisey

Tuyuseweisinensanun gliduiumdagnineglunguvinugliondenydiayan (Non-cognitive skills)
Fafanuddnlidesluninanuaninsaniadunis (Sparks et al,, 2025) Fnvedananiunumddalunisteli
niSeuaunsadnwaunasenianudsinsdyanaiutelsensesuarauanniwesssuulsusoulaegig

wizay sATeduunndliduiinGeuifigiiduiumdalussdvgainiinadugnsmensSeuiinni danuge

q

q

lunsSeus uwaslinunm@inlagTiugandndniseuiniigiauiunalas (Chanakarn Kumkun. et al., 2022)

o

uenanil gidusumdladaudurnugfianmsofauld lailddnuueddodmed yaraamsaiFousuas
dsuasigiiduiuniddalinasntie®in iudszaunisal mstnaduinwensianisersual nsasenuniagilaly
puLe9 uaznsldTumsatiuayuedseuegn umnzan nalnuaiduiuleteddyivduaduliioutan
duudeomednlaunndadu (Tikumporn Hosiri et al., 2024)

Tsasoufsdunumadnylugusiuiindnviossuuiinanisiwun (Microsystem) s8331nAsaUAT
anmuandenntsiFeusilidesonisiidusin n1sdnmaFoudidesn (Active Leaming) wagmsiwuaithvanents

Ao Y a

Jousndaau Suilldutieaiuainmnuiula nszviniunues uazanuasalunisTuliefuauvinmeves

o—

diseu e il lsadeudadladufisiiuiioevenssdnnuimadnnswinduy mawiduiiuiivaendeiiduasu
msmwIedinuuazensuel (Social and Emotional Learning: SEL) dudusingruddgyvesnisidiuladugingd

finunnuazanunsanss¥inliegainnumuneludiny (Azpiazu et al., 2025)

2. NM33nN19L58U3 lUyUNBRNIMEINTANET

1Y =

Tuuunns@nwgatiagtu msdanisiousiildddaiioinsanenennuy mnusidunszuiunsd
Milsfassmumauaznszuauninmeluvesiieu unAndinanaonadeaiuyuemnedninginisfnw Fal
unumresnalnnsiieus Waminis waskseela TunsdeasunsiaundiSeuegesoumu sudsinveiinuwazas
Amemednte (vendl Wiade way aveasu Anddyay, 2567)

Ay N3dan1siseusnivseaniamismisdsdaaiuguansveslileunaniuiiemnie nla uavdeay

wielvigiSeuaunsauiuduasissinlaegnamunzanluviuniiudsundas el msiSouiveeiseulilaiingn
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nsenenennusiiste iy mndufnanuszaumsaluazujauiusnedsadluuiunveaionSeu elunum

o o

drAgysonsmuIEISaueE19TauAY (RFanT algSed wazAne, 2569)

o U

nsann1siEeusluguznszuun T RITInYInvaaiSey

Winwed3n (Life Skills) anedls auaiunsavesyanatunsianisiudymuazanuvimeluuiundaay

= v

U230u saenumsiseunundeudmiunisuiuiilueuian Mmsdansiseuinaseguuguininensfinway

Y

o a o v ¢

UR Invanang, 2567) lawn

o

duaiueInUsznoudIAgUewinueTin 4 Usznis (A3usna vunes was
1. msnseniniuaziiunualuaueaassoy
2. msAnATzd nmsdndula waznisuileymedwadisassa
3. N159ANT591TNAILAZAULATEA
4. nsadeduiusnndifuagnisdeansideuan
finwrdenanilailfiiatulnesludd mndoserdonsruauniafouiidsszaunisal msviAanssungy

= 1% 3

wagnsagvieudn (Reflection) ivelviEiouasisesdnnusiniwazannsadiluussendldluiinaeldegamungay

3. LUAANIIANINGINNYIVDY

a a ) b4

AININYIN13L38U3 (Learning Psychology)

IeinenmsiFouiidunundnddyiiosuenssuiunsiigisouinmsidsuuasiumginssy anud uas
vinwzanuszaunisal neuwaAandnililunisedunenszuiunsiGeus Wun wodinssuilen (Behaviorism) uazass
as19mu (Constructivism) Saduuguddlunssenuuunsdnnaous (ansnn w1Usenou uasaay, 2567)

wwImmsiauiSsuaslinudAgdunisatunsmiunsgddamugfunssuiunsiseuiiasnisd
drusuvesiFou ieduaumginssuiiauszasd Tsairausegdle euiule wavenuissnensuilunisFeus
VoIISEU (T ia MmUY LazAne, 2568)

dofnsanlufifvesnnaiuairsgfiduiumala wwuhuwnAaiaesiunumiaiuiu nanfe nginssy

q

Heugnaiugumunsgdawazanuiule susiassaiannuideimuiaiuamnsalunmssdydymuaznis

o

SeuinUszaunisal Aany 1sIANsSeuITNUTEANSAMAITYINNINsERUAn IeduasuliS ey

o o

Usuduazsuilenuamuinmelangramungau (Sparks et al,, 2025; Wang et al., 2025)
9INeMAIUINTT (Developmental Psychology)

InTne T muINIsYITesuIeaNLanA1aved i eululiazdedy lnguiuainudidyvesniunsou
(Readiness) TumsiFeuinismuaidyayn orsual uazdiau nseenuuumIdnnisiteuinaenndesiuiniuinisves
{138 LU MsiSeusHuUsEaun1sal nsazveunues waznsawdivung axdigdaasuanudulanay

a ¢ @

ANUEnsaluNIUTURvesiSeu (quf) FAINaInd uag ous1 suAnIAUN, 2566)

q

q

wwRaRanaiiaudfysdensiatuasagifuiundda Wewinnsiansieuiiaenndesiuimuins

el Seuausasuileduanuaseauasanuvinmelaegranugauniudiedy (@5Wand wevas, 2564)
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a

InIMBUTIIUIN (Positive Psychology)
Ininendandunnaniidaiunsdusiudnenmuazaanaiysenauvosyed tngliauddnyiu
udaaziadoidwaniidiliyanaannsadsdialdogidianuguasiaumineg uwnanddgivuldl
USunnsdnen léun nseu PERMAH Zsuszneuseorsualidsuin msfidnusan aaduius anumsng aadisa
uarguan afldutisdauaiuusgslanaznsidusulunsiGouivesiGou (Wiu nedagy, 2564)

Yo °

uenanil nMsusEndlinivendaunlunmsdanisdouddliunumardalunnaiuaianiduiunisa
flomntneiamnersuaidauan mnamds waraandesiuluauies S?iaLﬂuﬂa}fﬁ’aﬁL?ﬁyasiammm%aymmm%‘muaxmﬁ
flusannguassavesidou (Wang et al, 2025) sl anuduudanidlavesi3oudsdaudiiudiuritouasy
seuams Tasnuideluuiumenineulnenud fizeulutisisuazssduduiiunnmetuissdunnuduuds
midlafiunnsinediu FeazvioulidiuinnsianngiiguiumadansdfaiemumnzaunutisiovesiFou (nssa
0 auARAnIUWY Uag §393UNT Yy Ringss, 2564)

< o w

4. unumvesazlun1seanuwuulsEaun1salnisiteuinateaiseutudqAny

v

Tusesdninernsdnun aglaildvimihiifeaionenmud madugesnuuuuszaunsainmsious
(Designer of Learning Experiences) ﬁa%wamwLL’Jfﬂa”a:uL?iyaﬁiamiﬁmmﬁﬂﬂmwma@ﬁw (aTmuned Sues uag
Ag, 2568) IneiiunumdiAgy taun

1. mseenuuuianssunsBouiiiugBeududdy DelemalrSoulidiusiu Anliese wazuszgndld
A3 LUANIUNTTRIAT

2. msdaaduanssausisidudensisadinuasmsiousluruntagdu wu msdteans mavhausmiu
uaznITLAUYNI

3. mslddonazimaluladivarnvansuazimingan eaduayunsifouuazneuausinuLANGNg
FENINYAAA

4. myvivthildug§rutsanuazain (Facilitaton) Adlagi3ou Tnsaduayy uazdaasuusegsla
Tumsiseus

nsdansiseuiluguuesdnineinsinvidunssuiumsysanmsesdmnudiieaiusssumnave syl
Wauunmsnude uwazaudoin1snedele eaisanminadeunansiFouiiidusiudnonmuesiioustnsseu

anu Meludanadnnisuasineenisaidudin sulilugaanm@inndsdulusvezen

5. AR leIENINNTIANTSIsBUIuNsIEs R IiAuTunela
msdanisAnuiluanssuil 21 gatumsiaundiSeulidaussousAsidusonsisediaviunasiun

Y v

deruiasunlategesand uenmieainesdanuinidivinmsudas nmsasuasne glifudunidle (Resilience

q
'
=

Quotient: RQ) Famuedspuannsalunsusus Hus wazdssauetradundeneldnngingasorunasiu

feduladedAgronmaivlnegnedinnnimvesfiSeu (Nsuaunmin, 2563)
nsdansiFeusluyunesinineinsdnmddlalijafissnisifiuyueag maudidunszuiunsaiis

wwﬁnmmqmiL%'&mi’ﬁaﬁuayuﬁgﬂﬁwmmsmqaaﬂiyap 913unl uardeny sudusingiuresnisimuiseu

athaduaedsin (@imunsd sues, 2568)
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Abstract

In the 21st century, education faces significant challenges due to rapid changes in society and technology.
As a result, learner development must emphasize self-directed learning, critical thinking, and adaptability,
all of which rely on intrinsic motivation as a key driving force for learning “Passion” is considered an internal
force that fosters learners’ interest, persistence, and continuous engagement in learning. However, the
context of Thai education, which often emphasizes competition and academic achievement, may undermine
intrinsic motivation and hinder the sustainable development of learners’ passion. This article aims to
examine the concept of passion, related theories, and its role in 21st-century learners, as well as to propose
guidance-based approaches for developing learers’ passion. The study employs a document analysis of
relevant literature and research. The findings indicate that passion is closely related to intrinsic motivation,
persistence, and positive learning behaviors. It can be explained through key theoretical frameworks,
including Self-Determination Theory (SDT), Growth Mindset, and Self-Regulated Learning (SRL). Furthermore,
the results suggest that guidance processes can be systematically applied to develop learners’ passion.
Essential components include self-understanding, meaning-making in learning, the development of intrinsic
motivation, and self-regulated learning skills. These can be implemented through a five-step process: self-
exploration, meaning construction, motivation development, self-regulation skill development, and continuous
reflection. In addition, guidance activities should actively engage learners in exploring and shaping their own
learning pathways. In conclusion, the development of learners’ passion requires a systematic guidance process
that integrates psychological and educational perspectives. Such an approach can enhance intrinsic motivation,
persistence, and sustainable learning, which are essential foundations for learner development in the 21st

century.
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WannleruRnssfidaaunsieans msvhausmiu waznsaieduiusnwszrineyana wu mMsFouiiuy
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dseudugudnansuaznisiiniineenisudlmanuduius asulddn meiauanueaianesualuazdnuegng
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Abstract

This academic article aims to explore guidelines for developing Emotional Intelligence (EQ) and
Social Intelligence (SQ) among modern learners, which are essential competencies for living and learning
in the 21st century. The study employs document analysis of relevant theories and research findings. The
results indicate that contemporary learners face increasing mental health challenges, stress, and
limitations in social skills due to academic pressure and the influence of digital media. Therefore, the
development of EQ and SQ has become increasingly necessary. The findings reveal that EQ can be
developed through activities that promote emotional awareness and emotional regulation, such as
reflective thinking, mindfulness practices, and stress management. Meanwhile, SQ can be developed
through activities that enhance communication, collaboration, and interpersonal relationship skills, such
as cooperative learning, group discussions, and role-playing activities. Furthermore, the development of
EQ and SQ should be integrated through three main mechanisms: (1) guidance activities, such as reflective
practices and empathy development; (2) classroom learning management, including cooperative learning
and reflective discussions; and (3) counseling, such as learner-centered counseling and relationship
problem-solving skills training. In conclusion, the systematic and continuous development of emotional
and social intelligence can promote learners’ emotional balance, social competence, and academic

success. It also enables learners to effectively adapt to social changes and live a meaningful and fulfilling life.

Keywords: Emotional Intelligence, Social Intelligence, Modern Learners
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2. A7NUAANAN9FIAY (Social Intelligence: SQ)
Winuaztenvulutiseny 12-18 U segluzag Generation Z uaw Generation Alpha Liulaumieudy

waluladfdiawaznisdearsiudessulailundn wihnalulagaziigliinnis@eudafising windudanali

=

HiSsuusdmnavinvensdeasuuudnnt Madlaenuidngdu wavnisaseduiusaimniedaay (UNICEF,
2021) Fiua nMsanawwesUjduiusmsdinuuaznanszvuaindeesulal dwasoaunizniadnuuazensual

199783U vausLAgIiuuAnwIvatsatunudt wrulugadagtuiivunlduiinanuidanlanieiuazvinning

o °

HNUNNSFIANINNTU Aetl AuaaIAn1adens (SQ) Faduinuwedn

= v

e liRSeuaunsadnlagdu Ususdasie

2

YSUNM9FIAL

AUMAYVDIAURAINANNE AL

AuaaAYNIEIAu (Social Intelligence: SQ) vanefis Anaansnsalumsilagdu msusuilimansay
AunFunmedanu uaznsairsrnuduiusiaseninsyana diinnunemuaivayunsaiaauguam (aaa)
o5ued SQ winweiiteliyanaausaegsamiugduludnldedisdinmnugy Insdemsivanzan msiasw
nfinmedany uaznisvnnusuduBusgisansassd (@wnanunswuatuayunsaiinaiuaguam, 2562)
uenanil Daniel Goleman (1995) a3u7eri Awaaamsesualiduinueiedeatunisasemindlunues ns
murmensual msaiausagsle msviueniiuladdu uasmsaisdiusnmmedsauogramnza

TusunvesdiSeu Amnuaaansdsauiiunumdfaysionisususluanimmndeumansdnw JeiFou
Feslufduiusiuiion ag wazynaadululssSousdseoides fiFsuidssfumnuaaamedinuiimnganas
awsndoansanuAniunazauidnvesnuiesliod1umunzan 1n1snARnILazANULANANSTERINaYARA
paonIuannsavhnus vl duldegiiussansam dwaliiAausseimeanisGouifsuinuazandamaiy
Touddluriosseu (@rinnunemuaiuayunsasuasuguam, 2562)

Mndeyatheruasieulidiuin eoweaiemedsay (Social Intelligence: SQ) Wupnaansnsalumsiiladdy
USuisouiunmsdsan uazaieuduiudseninsyaraenamnga tneffunumddysensdeans nsviau
SaAUEBY MIAswANNLANA1e waznsegiuAuludenusgisiiussAniaim dmsugiSeu SQ Preduaiunis

o

Uumluanmwindeuniamsfinw nsaiesduiusnmiifiugay waenmsaadamanudaudsluieteu
AMUFIAYVBIAIIUAANANFIAY
ANuRaIIedAndAudAysenisegTiniuludinned1sduR ewntieliyuaraaiusasuiunum
WP NOunawt warussvingunedsauliegavinzay sadseunsamunumginssuvesnilidenndasivaniunisal
UAAIUAIANIIVRIHIAL (NTUFUAINIR, 2543)

TuusunvesdSeu Aruaaianedsauiunuimddgsenisiauinuenisdeals nsieumduiiy uas

= A

nsuflunudaugiesiaineassd fiFeudill SQ guinansoaieduiusamiifiduifiiou ag wazsyanaseutia i
AMIiueniula (Empathy) wavanunsausuddndvaninuinasuniensisoulasgnauvunyay (813 Wusud,
2546)

wenaNil SO SENRUSAUNGRNTINTIVIN WU AIUFURATOUADEIUTIN NISLAITHADILLANG Wazn5ll
Inanssay Saduiuguddyremadunadesifaunmlufeuussrsulas Enineuardmsaninising,

2560)
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o

INMsANYIANLEIAYAINAAIANIEIRN WU ANLeaIn1eday Wuauansaddyfivasliynag
Wilagdu USushdeantunsaimadany warairsmnuduiusivanzasluiuniivainvans deaonadosiuuuidn
nawaugFeulummssui 21 Aiduinvenisegiuiiludsauiidaududou vonand Anueaadudsended
unumsianIsmuANNgAnsulidenndesiungnae UTTngIU kagANAINNTIYIFIAY Sufuuguvesns
og9miueg1sdud TnslamzluuunvesiiFou SQ Msduaiurinuznisdeans mevhauduiin mnudiueniiivle
wazATwannsolunsUsufdeanmwadonensdeu fafu o1ananléin arweaadudieaiuesiuszney

o

dAgremaiaugeuliaunsamsinludnudagiuldegfivssdnsnmuasinnuay

WUINNITHRINIAINAAIANNE AL

wIluMsiRINIAINRa1AN T AN 158 SQ TUUSUNTINTISANEY NIHAILIAIINAAIANINEIALADS
ﬁwmizwmﬁmmiﬁauiﬁdﬂLa%uﬁﬂmqu%ﬂuasﬂwé’ﬂqm (CASEL, 2020; Johnson & Johnson, 2009) iy
IlviRanssufiagsioumnuAnedun wieliinGoulsiAnnsmumumuAniedvasidnGeuldan $8n vie
Ifuansoonyangnssuveswuesindululumeiidvieli viemndesnisuuusudlunisufuussedals Tnsd
AgfaoufaunsaussiliungAnssuynadsaumugiunadugrinisBouiiandsls WeguuiliuvesmsingAnssums
FsauirmugfumsiismadugyivnansGeu auseld msdanisouiuuuimiiessndls Johnson & Johnson,
2009) wu nMstmuaunuwilungy Yssduiimeyaerauarnengy fnnsdaiueniiulauaznsitiognaila
ansolfifufanssuunuimansi viedansFousiiaunsariliinBouldinmsitessiilauarniaiuondiula
Judu (Goleman, 2006) uenand Ssanansadaasunnudunaisssidsia (Digital Citizenship) lana8n1s
a¥1endninisaununesulat uariinnnslsdeyadeundu (Feedback) luideaireassd teliiniSouanunsald
walilaBAdvia Sumedidn uazdedinussulatiedrefirnuiuinyeu vasady fa3usssy uazadeasse waziioly
vinwganuaaansdsnuasiaounasmilsaiounsaireiaussalsafoudean weliinFeudnaufimels
Tudinnazarudidaluondn dufu lsaSeumsadeiuivaeasouaylindalduntnGou agvliinEouin
AussouUzNIInLaYonsualia (CASEL, 2020)

a

Jgan wmdamans wasiviuns 351u0a (2563) Iiausuuimeduasuninuaaiamedeauld 3 i

q

De
=D

1. wwmansdaasuiunisasentininiedny asduaSuatuayulilSouasguoulsaSou viseladuda
fudsauniguan 1n1330AINTIH RUTH InA1e VIBlATINIsRTEETUANNaMAndRlliuatnAnw e su
waziilvensualviomnuidnveddu sautnsillenadudaiulseSeuieSeuinsnsenininedinuvesngvse

o

Hemnenislsasey
2. uwuImansdsasuiunsiaan1sdeey msduaSuatduanuliyFouaulavgnisalrieaniunisaiaig 9
Tudanu uarenansdiaumsinimmnsaiuazinmsing q viensdanw udesgismfuiuindnw eltidy
Foyalildthndn dhnmuaulslunisuanmginssuiugdu advayuinfnudisnuvesadneanyiitornnis
Funnnsandn mahenudilalunisuansesnmanginssuvesdu uaznisuiudivesiSouns ednfanssy
TsaSeudaeafiolitindnuuanmafinssudeaniunisaling 4 Ifeghamuzay
3. WIINsduasuauNIiinuenediny asduasuatuayulilSeulnnssuiunisiuiinisaiun
nau dnRanssu Mg Wunsinusuduginaiennuduniusiugeu wasihnmsuanisennisensualiosu

agIumNNral ATIKISsusmdenuaIndluLazueneassuietouinseg induldu insedisouasletn
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nsdeansmissuils $inlinvmanazawvimsiivangay WedeseenlumssdinlulsaFouazldiivinuzmadany
1INy

asuladn anuaanavsdany (Social Intellisence: SQ) NATIHIAININY ANEAIALY WATULINIINTHAIL
5Q Fadurnuanansalumsdilegdu USusseanunsalmaden uazaramudiusseninsynnasgramngas
Tne SQ funumdrdndonisdeans nahausamdugdu msudluanudauds uaznisegsniuludanuegnad
UsgAvBnm uenannil Shiausuummmsian SQ suftnssumsBsuiuasnsruaunsmensing wu medoud
wuudamile mseAusiengy Aanssuunumansd waznsduaiuanudunadedidva leiamvinuenedany

wazdasuNsUTuivesReuluamssun 21 sghavinzay

3. ANMUAIAYVBINITNAILIANNREIANNEsHaluasdInuiugeulugalagUuy

U

o £

ANNaaIANI9e1sHal arANaaIansdny WuduesdussnoudAgaesmswanndiouluanissed 21

U

v v o [ Y

WennsBeusludtuiilayaduiisamadugnimadviniswing uidilianuddgduinueadin n1susud

<

'
o A

wazn1segsuiiludinuegnadiniugy nsuaunmin (2561) szyin Anuearaesiuensual iWutladuddnyiidae
Tiyanaanansndanisotsunl Aruiaien uazussnaduldograununzan dedmalngnssdengingsy nafndul
wazawasnsatunisuilulm

TuvsunesBeou iiflsedu amaaameiiuesual Avnzanavanunsomuaupuies Tussdlalunisdou
wazannsandytumudumnanieanuinmeldegsasneassd dwaliinanutuamisersuaiiasiauni
Fauansioniaidou uenaini anuaaiavnsensual felaruduiusiunginssumadsauiianzanuazanilom
mufndvtenginssndeduioGou (hsugunmdn, 2561)

Tudiuvesrnuaaianedny dunumdAgdenisadinanuduiiussenitsuana nsviumdudiy uay
msUfuiludsnuiifinramainvas (@dnaunesuatuayunisaiiaaiuguaim ,2562) e3u1e71 ArwaaTn
mssuensual Wuinwedidieliyanaaunsadoasedisiiuszansam Wileyuueswosdu uazUjuanuna
UsIingIunsderuliagamanzay 67?&Lﬂuﬁugmmmmiagﬁmﬁua&haé’ua

PMnmsfnwnuinilefiansansmiunnuaainmeesual uas AnuaaIRFLEIRY ﬁaLﬁuﬁﬂwzﬁLﬁu@muﬁ’u
Taganuaaanisensuel iusnguweansidnuazdansauies variinruaaiamedsa Wunmstharadile

1Y

meesualluyssgnalilunisujduiusiuddu msiaugiseuliinminuaaianieenstal waganuaaInmediny
Jadunwanmsdrdglunisadsyaraniinnuaunaisinuaidyny osual wazdenn Jeaenrdesiuidmunees
m3danisAnwiludagiu dmsudSeu anuaatamdnuduinueddgyfidaaiunisuiudalulsaiou msads

ANuFUTuUsAUaULarA3 naanunNTsiTeusn1se suiuluderunyinusssy v1e AuaaIAN1eiIueTUNILAY

Anuaannudey Juluwinveiinenyuiu JwaeandesiunsiauBeuluuiundinudagiu

4. ﬂ"liUuiﬁu']ﬂ'liﬂ’J']NQa']ﬂVI']\'ia"liﬂJﬂjLLa&’ﬂ'J'IlIQa']ﬂVI'IQﬁﬁﬂﬂiﬂﬁﬂ’]ﬂﬁﬂ‘l&l’]
TuviunvasnsAnulummissud 21 mafaugFeuldamsjadudesduinmaty wasduads
Vinveauesuallardnuaiugiuly anuaaianiiersual (EQ) wavauaaIavnediny (SQ) Faduugiud o
HeliifFouamsatlanios U5 uazegsmduipuldeiamnzan anudnwaansaysannmsmsiam EQ
way SQ Wy 3 nalnd1Any Tk Anssunuzwwd mﬁmmiﬁauﬁiu%uﬁau naznszuIunsiRUSnw Litedaieaty

nsiRuiSsustseumMuLazasnndaiuuTundnutagiy
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I
Ay aa

21NN3ANYIMG B waTNITETAEITINUANMURAINNNNDTITUA] KATAURAINNIEIAN WUTT NITHRUI
Finweitaosunsiidunmsesnadussuy dedles LLaSﬂiaUﬂqu‘ﬁd‘izﬁuuﬂﬂaLLa%ixé‘fUﬂﬁjM lngefENIEUIUNIT
SauiﬁwmﬂumsJLLazaamﬂé’adﬁuﬁuwﬁuaaamuﬁﬂm (Salovey & Mayer, 1990; Elias et al., 1997; Goleman, 1998;
Durlak et al., 2011; CASEL, 2020) n15ysann1saenandanansaaniiunisiiuy 3 nalnddsy loun Aanssuuiugiug
nsfmnaFeusluiutou uasnszuunslidiUinw Sadieeandeadedl
1. MISWAIUINIUAAINTTULUZ LY
1) Anssunseninionsualniues (Self-awareness)
ﬁaﬂismﬁ'dnLa'%umimwﬁﬂimmaaﬁaL‘fJuﬁ'yugmﬁwﬁ’zgmaamiﬁ@ummwuaammamsmﬁ
(Goleman, 1998) TngaansaniunSNIUAINTTY 191 wuUUsEluoNsUalsITU (Daily emotional check-in) Mstligu
axviounuAn (Reflective journaling) ay mﬁmiwﬁﬁ;mlﬁﬁdLLaxﬁgmﬁﬂaiﬁwm (Self-assessment)
Aunssuwianidlifi3ouaunsoiud dnla uasasiouoisunl anufn waswginssuvesmuiasld
agnafuszuu Fedenmdostunuifnues Salovey waz Mayer (1990) ﬁisquwmi%’uﬁm'smiLfJu%gwﬁugmmaqmm
amavsesual uenniifseiauiinug nnsmuauaLes (selfregulation) uaznsiadulaedsdivgua (Gross,
2015)
2) AanssuimunANuwiueniiula (Empathy)
mswauInuiveniulafussauseneudrdaosnnuaainnisdenu (Goleman, 2006) ng
ANNNFAALEUNTNIUAINTTY LU ﬁaﬂiiugmmﬁumﬂﬁm (perspective-taking) ka¥MIIATIZAFIUNITUAUTALES
Tulsaseu
AonssudanandagliigiSouaunsadlanuidnuasyunewesdu anend uasaminee
nsegsuiuludenu (Eisenberg et al., 2006) gﬂﬁdgﬂﬁi’mﬁﬂLﬁ%quaﬂiim%ﬂ‘um WU NNSYIULNADEALNTHA b
Ugymeeneduim (CASEL, 2020)
2. MIYIMsiuAaNTIUNMIIANISSeu;
1) msieusiuusuile (Cooperative Leaming)
ﬂﬁL?&Jug"LLwi'mﬁaLﬁ‘uu,mmaﬁlszhEJdﬂLﬁ?Mfaﬁ’nwmﬁmmmasﬁ’nwmaﬁmm 1ag
L?Jmiama‘[,ﬁ;g’t,%'aulﬁﬁwu’m’ﬁ?{amﬁ vy wazanusuRanveusiuiu (Johnson & Johnson, 2009)
nszvIunsinandgliissuseuinisdnnisersuailuaniunisalase 1wu n1sdnnisany
Fauddlungu uazniseeusuanudAniufiunn1e dsaenndesiuauidefinuitnisdouduvusiuiiorieiam

inwenedsnuuazersuallaegeditodAgy (Durlak et al., 2011)

2) nseiUTIwaznau@n (Reflective Discussion)

v
=% ]

msefuTeazviouatsligSeuldmumulszaumsniveanuiesuazipuog1dinds duadunisin
WInne (Critical Thinking) uagn1smsevinivnse1sual (Schon, 1983)

uennil MaDauiligSounaniisuanudniiusmisiesuassaudlaluausainvans
NIANUAN wagimuIAansolunssuiltesaivsyansnm Sudueduseneudduaminuaaianisdany
(Brookfield, 2017)
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3. MsUszenAlENIuNTEUINNTAIUSNY
1) mslirUinwuuudadiseudugudnas
wnRansRUSnw e Carl Ransom Rogers iumsiiansandsuinagslifitouls (Unconditional
positive regard) waranudladadiueniiula (Empathic understanding) Fstheasseulindanazanuvasade
madalalviiugiSey (Carl Ransom Rogers, 1951)
defiFouidninnuedldifunissensu azdmwaliAnnsnszmindmuies wazusegslanielulums
WanAwes (Ryan & Dedi, 2000) Snadtheiaiuassmnusiunsmeensuaiuazaundosulumuies
2) MIEnNYTINYeNILATYWIAUALNUS (Interpersonal Problem-solving)
nsinTinweAnandgliiseuausadnnsanudaudilioguringay HunsEuIuNT Wy 113
Anevianiunisal msfiasumaden warnsidenisnouaussiivanza
wnmaiinaeduaiurinugmsdoans mamuauensual wasn1sAndunHa (Spivack & Shure,
1974) Bnvadstaannninsaninnduanaiuaiemudiiusdaanlussesem daaenadestuuunfaningous

sudenuuavorsuallulagiu (CASEL, 2020)

unasy

]
N a

IINMIANILWIAA VMY WazndTefiigrtes ausaasuladn Anuaainniensual (EQ) warAdy

o '

aanavediny (SQ) IWuvinweiugunfiauddyegrslsiensianndiseuluanissei 21 lnangluuundin

o

' '
a v a v a v = 1 '

JaqlunfiSousoundyiuanuilisuulatogemni Anunasunnsing uazdvinavededdvia Jdmase

U

qun AR NeAnssu wagAwansalunisuumludean nmsiaw EQ YrglgiSeuansanseminiuazaiuny
o1sunivasmues dansanuieden wavaiusgdlalunisiious vaedl SQ TieiaSuai1sinuensdeans nsvhau
By uagmsaieuduiusimneadludny

wonanil EQ ua SQ Saduinusiievyuiu lay £Q Wuiluguvesniadlanuies dau SQ Wunisi
A lafananluussgndldlunisufauius fugduegradiuszansaim dafu nswauisansduisans

o a

afiunismugiuegraduszuu kunsguunsianisAinwifivainuate Mefanssususuul nsdnnisiseuily

v
a va a 1%

FuSeU wazn1siaUIny newliunsiidsiuvesyisey AU URSe wagnsadvanmwindeufivasnsiy
71991500 NSEWASUANLRAINNNDNSUAIkATAIALBE1IR BT DAL USIINS U UAN YT FvteluiiSeuilnanu

R U

aunansuensunl dsan warailan amnsauiuirenisildsundasuesdenulaogranungay Sanudunusin

q

'
o A °

Ui uazssaTinldegdinanmuazanugy sududmuneddguesnmsinnmsinulugaliagiu
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2

3

4. umMsaintsde (Book Review)

5. UMISalTIVINIG (Critique/ Discussion Paper)
6

nsaiAnw (Case Study)
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