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ABSTRACT

The study aimed to investigate the integration of social media module applied Child Psychology in School.
The simple random sampling consisted of 25 students at Kasetsart University registering for Child Psychology
in School (01166461) of section 1 in the academic year 2019. This research is a quasi-experimental research.
The instruments of this study were 1) a questionnaire on interests of students to participate in social media-
based activities 2) a plan for the activities of learning in Child Psychology in School Class for learning unit;
emotional quotient 3) a satisfaction questionnaire of students participating in the activities 4) An examination
for Child Psychology in School Class for learning unit; emotional quotient.  All instruments were significantly
assured validity by utilizing the index of item-objective congruence (I0C) ranging from 0.86 to 1.00. Statistical
Analysis (Frequency distribution, percentage, mean, and standard deviation) was facilitated to illustrate and
analyze data. A paired sample t-test was used to examine the difference scores.

The findings indicate that 1) in terms of the interests of students to participate in social media-based
activities, a majority of students were likely to participate in group activities in order to reciprocate knowledge,
to access updated information and advanced intellect via an online database, and utilize an online assessment
test for self-awareness. 2) The plan for organizing learning activities was completed and covered the use of
social media according to the interests of students, and its content validity was deliberately scrutinized by
respective experts. 3) The emotional quotient scores of the students participating in the posttest activities
(X = 13.26) were significantly higher than before the activity participation (X=11.91) at 0.05. A majority of
participants had a positive tendency to satisfy with activity participation at the highest level in 2 aspects,
respectively; they were the provided activities assisted students to individually reflect themselves and
participate in activities that allowed students to develop their emotional quotient. One of the potential
possibilities concerning this research study is to pilot further learning activities through an online platform to
adopt presently dynamic learning styles.

Keywords: Online-materials; Child Psychology in School; Emotional Quotient
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ABSTRACT

The purposes of this research were to of the training program on internal official correspondence for
teachers using CIPP Model in Butsayarat Technology and Business Administration College. The sampling group
included 15 teachers at Butsayarat Technology and Business Administration College to complete the
questionnaires. The data analysis employed descriptive statistics, i.e. percentage, mean, standard evaluation,
and the application of CIPP Model to evaluate the training course. The results showed that: 1) the context
evaluation to investigate fundamental information from training course development revealed the necessary
needs in developing knowledge and skills of teachers at very high level. 2) The input evaluation or the
training course evaluation showed that the training course was appropriate at very high level with high
congruent index at every item and high content validity. 3) The process evaluation including the evaluation
of achievement scores before and after the training course showed that the achievement score on the
theory was at an average of 80.74% while an average of the exercise scores was 81.76% with the practical
achievement at 84.48% higher than the set criteria of both theory and practice. The overall evaluation of the
training course was very high level. And 4) the output evaluation on the followed up study and the trainees’
satisfaction showed that the college management team were satisfied with the results of the training course
at very high level and other staffs in the same department got knowledge on internal official documents
including effective working skills based on the regulations of official correspondence. From the results of the

study, it is clear that the training course can help teachers to work with official documents effectively.

Keywords: Training program; internal official correspondence; CIPP Model
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ABSTRACT

The objective of this research was to compare students’ programming skills between using problem-
based learning together with e-learmning courseware on condition programming and traditional learming. The
samples used were 72 grade 7 students studying in science program classroom in Phanatpittayakarn School.
The samples were selected by using cluster random sampling technique with two groups. The main research
instruments were: 1) the lesson management plan using problem-based learning method together with e-
learning courseware on selection structure programming; 2) the e-learning courseware on selection structure
programming; and 3) the programming skills lab test. The research results were statistically analyzed with
mean, standard deviation, and pooled-variance independent t-test. The research results showed that: 1) the
quality of the lesson management plan using problem-based learning method together with e-learning
courseware on selection structure programming was at great level (X = 4.64, S.D. = 0.48); 2) the quality of
the e-learning courseware on selection structure programming with the content topic was at great level (X =
4.60, S.D. = 0.52), the media design topic was at great level (X = 4.71, S.D. = 0.49) and the efficiency E1/E2
was 79.13/78.89; and 3) the programming skills of students using problem-based learning together with e-
learning courseware on selection structure programming was higher than students using traditional learning

with statistical significance at the level of .05.

Keywords: E-Learning; Problem-based Learning; Programming Skills; Selection Structure Programming
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ABSTRACT

The purposes of this research were to develop interactive media with augmented reality on household
handcraft for grade 11 students that met high quality and cood efficiency and to compare the learning
achievement of grade 11 students between those receiving interactive learning management using
augmented reality technology as a treatment and those with normal learning in a traditional classroom. The
sample group used in the study, obtained by means of Purposive Sampling, was a total number of 94
students in grade 11 at Kunnatheeruttharamwitthayakhom School who were at the time studying in the
second semester of Academic year 2019. They were assigned into three groups: a group of 24 students for
testing the efficiency of the research instrument, Augmented Reality Technology Media, another group as the
experimental group, comprising 33 students in number, and, lastly, a group of 35 students as the controlled
group. The research instruments consisted of Augmented reality technology media, the evaluation form for
interactive learning media using augmented reality technology, and Achievement test with the Item Objective
Congruence Index (I0C) between 0.67- 1.00, Difficulty Index between 0.38-0.75, Discrimination between 0.25-
0.58, and Reliability value at 0.81. The statistics used for data analysis were mean and standard deviation.
Two Independent performed to test a hypothesis.

The results of the research showed that the overall score of Interactive learning media with augmented
reality technology on the home mechanic was at a very good level (=4.58,S = 0.22) . The content quality
of the media was at a very good level ( = 4.88, S = 0.17). In the aspect of media production, the media were
good in quality ( = 4.28 , S = 0.65) with the efficiency E1/E2 equal to 77.92 / 75, which was in accordance
with the criteria 75/75. Also, the students learning through interaction with augmented reality technology had

higher learning achievement than the group with the significant difference at the level of .05.

Keywords: Augmented reality; Lessons developed with augmented reality technology media;

Household handcraft; Lesson efficiency; interactive media
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Sudnnsedindiafiounss (AR) agluseduil (VM = 4.30, SD = 0.27) mslamilvdedidinnsotinaiadiouads (AR) flasstury
firnumngauuaziivsravsnnlumsdsaduvinuensdinuuasdisasmgAnssuilivangauveudnoofasnls

fumaianisudnde nan1sitenudn Feflaunmirumaianisudndesglussdud (X= 4.28,S = 0.65)
\ewnangiduesnuuununannguinsdouslaefadiifedenlddnanlaieaiisnnudaiou awinsiumis
Rananauasdivualvg) mssenuuulua 3 §7 awnsaideulwild uenanduenndiedusaigniduludesmsdegy
Tuina 3 87 aunsatufinvdoussludiludeaiifoniag afemundamdy aynaunilfuasduiunumuduneud
Moy Jeaenndaaiunudeues Soontree Montreesree et al. [6] Msinszinunnwesdemaluladiaiou
T3 Bosaiesnuuefiudu dmsutniFoussiututseuinudi 5 Saunwmeiumaiiamanandesglussiud (x =
4.44, S = 0.29) \lesanidelFesnuuuuniBsunazsiaRtifelnldieuazazan Tnefifery sunw es uasidviad
finseullsiidouala Tngldtunou ADDIE Model
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11.2 #a1nmMsmUszansnmuesnisiaudenisBeuduuvufduiusiomaluladanudustaaiy wui
ALUUNTITTILUUNAFRUTINEUIENITIS U LazaAziuuNSTILuUNAdaunauseu Usednsnin EvE, wirdu
77.92/75 Gadupuinasificmuely fe 75/75 silidesannsFeuduuuuffuiuiseomalulaganuduaiaaiy
dnvazlaniuludinvesnsaisdefiannsodudalindsanlanadouaiansiznmsiimaluladenufuaiaadun
UszgndldiunisiFeunisaou weimuiszuunisBounisasu vilianduunEoun vuldneuiudieu drei
FenmmsFeudnsfunivmeradifuiuesiifouwinlinisSeuditilaldihoifnawaynauulunisiFeu viliae
mmﬁma%fwaiiﬁl,ﬁu%ummmsman@jﬁ'au denaliuniouiiuszansnin FedenndosiunulAnves Chaiyone
Promwong. [4] l#nd 141 nsmnasuyszansanagyliinanihulaldindomanssiivssgadudeniesanisaout
anuvngay edemadle Surzdieliinaniimuduggedu WunmsUssvdaussauousany nauasiunedly
nsnTeNfuLUY Faaenadesiuauideres Soontree Montreesree et al. [6] Mssimudemaluladiaiousds Fos
a¥eny ueliwdy Svneluladdeusvau dwsuiinFeussiuduisoufnui 5 lsadoudsouavuosen wuide
waluladiafioustaiiauseansamiduluauinasi 80/80 Aidmuali uazaenadosiuauideves Muneeroh
Phadung et al. [10] nstiauetiemvemildesidnnseindifiolniinvznisldnuilnelunuiseiivssansam
WU 75.50/76.66 ganminausifitun 75/75 Inseonuuunmsiauaidemmmdnniadouinmfiduardilad
wiunslinugmsilaazniseunouiderniSeuiianusiuladafisinuensyauazmaidou SaduidnsSeusinduly
ANSTIUWIAUNTTOUIN W IVRIUY LY UavaanAdesiunuyITeves Sasiyamon Charoenphon et al. [11] n15#aIUN
unumsdansdouiiuulasnudugiusntunslidendva deswedlua Afidetautu Wissansamidulua
\nausianAsEIL 75/75 wudukunsdanmsiFeudiuulasanudugiusuiumslideniia fussansain 76.68/78.71
wazaonadaatuLAToves Kulawan Sudjaicheun et al. [12] nsldAeiadunisenunwdanguiitunisioudnsiuay
msleneilasaisunsuiiieauannsaluninFoulmdmines mssuiionnuidnlavesinGeudusiennul
7l 4 lsa3ouviaauinet suneuiaau Smiaunsugy nuhdeaiuniseruniundinguidideasnstuivssandam
Winfu 77.55/77.20 ?jaqmdwmm%ﬁﬁwumli’ uardenAaIiUUITLVEY Ratha Kansoongnern et al. [13] 1%
Wannsi3eunisasudiasuiinnmsinguiiionisvisndisnuuuinisaous uuuuysaINIsY s mesien (MIA)
vosinGeutuiiendnuili 4 Suszavsnm 80.30/75.23 Fudulumuinust 75/75

11.3 nanaSeuifisunadugrdnenisiseuresinSoundadsudedomaluladauifuasuasuuasinieud
Bouwuudnd wuindnadugrinisnisidouganinindeuiiGouwuulnaedsddeddgmeadiafsedu 0.05 Faduld
puansfguinely deiidosnmeluladennuidusiuaiudiliinGouaulaas liauddgsonaisouanndsdu
Tnedunaldnanunsziiososulunissufnssuluduiou uardflanuaulaludesnutanndsdu fadusein
ogluszfumnugnuuuameyaLazMshAanssuiivainanefieutaula TunsliinaluladdiGoudanlnglsine
wuliiusnneu Meunizeududenisieuiiindaldie Ussneufunsinaueiunm 3 33 awnsandeulnild
ansadengninluusazdiuiivioansazAnuld WelidlaviedlildfamsandulunumuuniZouwilianaud
mud1 anandila uazamnsailuuszgndldluindugld Geaenadesiunuideues Soontree Montreesree et al.
[6] MsiFeuiisunadugrinisnisSeuvesindeuiieudedemaluladiadionads Sesadanunedudy dmsu
thiSeussiutuliseudnuii 5 futiniFeuiiSeudmeisuuuuna firndsvosaziuuradugsnnIsFeuiiSeuse
dowmaluladiadiouaiavindu 17.97 uazdni3ouiiSeuifeiBuvuunafidnadenindu 11.30 Fatfunadugninnans
BouvestiniFoudiFeumedomaluladiadouaiegenininiFeudiSouifeituuuund edrsdidoddymeadafiszdu
005§%Lﬁuiﬂm1mauu§§1uﬁéﬁT§uasaamﬂﬁaaﬁUdﬂuﬁﬁamaﬂ Kurotuainee Hajiabdulloh et al. [14] 91nn17
Wisuifisunadugrinianisiieuresindeuiieusvuinituideulnelddensaouatouaieszneunisaeudan
mudsngy dmsuinGeutudseufnuil 5 duads () vessuuundadsulnglidomaaeuiaiiousss (ndunanes)
winfu 86.67 Tdamdeauuunnsgiu (S.0) wiidu 5.25 uazAiade (X) vesnzuuuvdsnisdnnisoudiFouuuuund
(nguAUAY) Winfu 67.55 Sldhusauuanasgiu (S.0) Wiy 10.57 WeiSeuifioudiadsvesasuuunnaeundasoy
NAMTIATIINUTN WadugnsniensFeuslasldensasuiaiiouaiaUszneunisasinamdsngudmiuiinGeu
Fusiseufinut 5 (ndunaaos) nadugrsneninFouganiinisinmateusidounuuund (nduaiuen) feddgma
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adRfisedu .01 uazdenadesiuauAdevas Sirinthip Chansuwan [15] 91nnsiieuifisunadugrdmenisiseudie
wmalulaanudustuaiusiutumaianisaeunvuduuaindivinisauednuaznalulad Aflnaseniudn
a¥nasselumsoonuuutuay 3 Svesindsutuiseufnudie nadugrsmamsiSsundaussuvesiniSeuiideuse
welulaganudussuasusufumaiansaeunuuduuafindlidiaiowitu 24.73 waskadugrdninmsiSeudeu
FowvesiniSeutnFeuiousemalladenudusiuaiuiwiumadanisdeunuvduuefnddaiadewiniu 14.73
dothunvaaeustodfyymaadanudt nadugnininisFeundafeuvesinieunduvaassganitneuFousenad
Todrfyn1sadffisedu 01 wazaenadesfuanu3daves Piyamas Kaewcharoen et al. [9] n1siaundeinalulad
wilousiiludowduiu Beaneluladronfinmes nansAnvwadugrimenisisou vesindeufissusemealulad
wiloustslufiowduiu Fos ieluladneufunes ifaududulumuanfigiuidmuely fonadugns nen1sSeud
Alade (X =25.28, SD.=2.17) uazgaruuunowSouiaiade (x =12.31, SD. =1.83) N15MAARUA t-test nunlden t
Wiy 37.73 Sedlmnuusnsnatuegnafitudfyniadai 0.05

12. Yorduauug
121 dewausuuziitonisimansideluly
1) QG‘W%@T@aﬁmmiﬁ,ﬁmé{wﬁmﬁumﬂ%mﬂwém%’u Zappar iernudilalunsiddomaluladiaiiousss
flasrstu
2) faoumstuaditnizoudlafmdnmauasBnaiou feliiefiarliinGeuansaidoudedomalulad
Anuussaasuegaiusyavsnm
3) mseenuuumaiuliFouiufdutudiuunde TnseenuudlifiSsuannsaneulfuneuldnniy
a) aunsouluieuns WodudedmivtinGeussdusudu viediiaulalunsnwifniufentudos s
wazannsailUldaeuluialuadou vethlulfaeuwady vioaoudouaduld
12.2 Forauauuzdmiunsitonduioly
1) msimundeseomaluladiadiouats lubesduarnedvdug eiaundudolunisFeus sawiufanss
nMeFeusdu Wy maSeunuusiuie madous Tagldtgmibugruieliiineuvainmane
2) ensundesemelulabiadiousidlunduanszdug ersfinsnulilanumneausuidemanss azyinli
ti3ouldsudssleniinamliGouiumniy
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ABSTRACT

The purposes of this study were as follows: 1) to study the proof abilities of Mathayomsuksa Il students
on parallel after being taught through the conjecturing and proving approach with GeoGebra program. 2) to
compare their mathematical attitudes before and after being taught through the conjecturing and proving
approach with GeoGebra program. The participants selected by a method of cluster random sampling were
40 Mathayomsuksa Il students from Samutsakhonburana school in Samutsakhon province, during the second
semester of the 2019 academic year. Percentages, mean (X), standard deviation (S.D.), Z-test for population
proportion and t-test for dependent sample were employed in analyzing data. The research instruments of
this study were: 1) lesson plans that allowed students to learn the topic via conjecturing and proving
approach with GeoGebra program, 2) the proof abilities test on the topic of parallel, and 3) the questionnaire
for measuring mathematical attitudes. The study findings revealed that: 1) after being taught by the
conjecturing and proving approach with GeoGebra program, over 60% of the participants had proof abilities
on parallel score that satisfied the criteria at a significant level of .01, and 2) student’s mathematical

attitudes were significantly higher than before the experiment at the level of .01

Keywords: Conjecturing and Proving; Proof Abilities; Mathematical Attitudes
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msiteedsilfigesimneiiie 1) Anwenuanasalumsfigad Fes duru vesinGeudutseudnui 2 nds
IefunsdnnsiseuiieTsnisasideniumanisaliasigausiuiulusinsy GeoGebra 2) Wisuiflguianadideiv
AdlnAansneaukazvalasuNMIIan1sseuimeItnaiedennumansaluasigadsiuiulusunsy GeoGebra nay
fhegadutinidoutuisonfinudil 2 lsadouamemarysuy fminammsanas madeudl 2 Umsdnm 2562 S
40 A Fsléarnnisduiuunga (Cluster Random Sampling) af@nldlunsiiaszsiteya liun Aedsiavade @
\Deauunnsgiu msvedevauigiuldadfinagey Z (Z-test for Population Proportion) Wazadfnageu t (t-test
for Dependent Sample) wazin3osilefldlunisiteusznoudae 1) wHunIsInnIsseusuaruiluaululusunsy
GeoGebra muAsmsastomuaansaluaziigel Feadumnu 2) uwumageuinarwannsalunisiigay Beadu
WU uae 3) wuuinaeairolvademand nan1sidenuin 1) dnidsuduisen@nundi 2 feuaansolunsiigad
Beaduruu ndslisumsinnisSouifemneisnmsaiedennumanisaliagiigatsiuiulusunsu GeoGebra sy
\naustnnndesay 60 vesduutnidsuiuaiisedutioddy 01 war 2) TndsuildsunisianaEsuieitms
afetonnuaansaluasigailsiuiulusunsy GeoGebra flnaddoiviadnmansnadlasun1sinnisiseusgni
ﬁaulﬁ%’vmﬁmm‘aﬁsuﬁﬁisé’uﬁaﬁﬁm 01

Adfgy: Msasideanuansalkaziigal Anaunsalumsiigad weaidelInadnmans

1. umin

adnmansidupsesdiefidfylunstundouding winnssy walulad waginermans neliAnnsmaasisig 9
fifugusssy vienanldhadamanitasliinemansvinuldietu (1] venandadamanidgnuesindufaus
ogrmildlaganunuvesadamaniegiinundusyidou amunaundufuvesnwAnnasnaunuaziden seuney
wardaduiniiilasadrdausznauie fedlew e dawad uaznguiiun Tnevluudedaemansiiu 1Dy
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Usynaldlutinasala [2,3]

snadaduamiwedradamaniiindensduunaudi Ussan uaglassaaeenvosgaiiFeafudy
sUsvAdneg 4 1w 1dunse sUnan wazgUammas Wudy [4] msAnvisnadaasdiedaasulithiSefinnns
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YammilsinulunmsSeunisaeusundn fie ﬁzymlﬁmﬁumiﬁqﬁ]ﬂ dnSeuldanansainsziuay onsaudfinis
sviadauldlumsfigadls wasthidouuedlidhmstusunadeunigaioslauasdoninosdlsluuastures
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VUTUNANG 6] ﬁﬂﬁﬂﬁfﬂSauhjmmmawLLmuLﬁ'mf'fué’ﬁun’]ﬂﬁl,mmaié’ uaAgINU Sathapana Bonmark [10]
finud thideuliansalimguaiifedesiunsfigadiFondurunld uasliaunsausnuezlditeniuiladumeg
uazdonnuladuna uenanilnansdnuives Natchailai Prinkmadee [11] wui inFeuduniedaluimiFoadu
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4. nT2UKUIAATUNITIRY
ndelagldnsdnnsiteuimeisnisaindeninuninnisaluagigausiuiulusunsy GeoGebra 1389 LduIwIY
fRelmivdnnisasnenu (Task) Bewunlae Lin, Yang, Lee, Tabach and Stylianides [15] snusuldsiuiulusunsy

GeoGebra Tun13dnnsisens 1589 wdurwiu lnevdnmsdind1ashieduaiuuasimnanuainsalunsigad 5es
Wuruu uasilvidniSeuiilanadnfdeinadinmans daluiduldimvuanseuwnAnlunsidedegui 1

. 4 v e .
N13IANTILIHUFAILITATEIN Auansalunsfigad Ges duwuiu
FoAHAANIlLaE gt /

Tuiulusunsy GeoGebra \b lRAfRDITAMAMEARS

UM 1 nsouLwIRAluNTITY

5. YBULINVBINITINY
5.1 Usgansuaznguiiegia
Uszrnsfililunsifeduinioudfuisondnumi 2 lsaSouaymsainsysuz duaumds suneides
aunsanas Swinaynsanns madouil 2 Insfnw 2562
nausegsillflunsiteduinGeuduieninuti 2 lssSouaynsansysas madeud 2 In1sfnw 2562
19U 1 s Tuaulniseu 40 Ay dnSeunguanataliainnisduwuungy (Cluster Random Sampling) aedl
voadsudunnenisdu JelssSeulddareSounvunazanuannsavesiniFou nande lukeaisulszneulusg
thiSeuditinanisSouinadamandias viunans uazseu waztniSoudiliieBou Bos Wuvumsnnou
5.2 fudsidn
fuusdasy laud n13dnn1siieunisimedsnisaindeninuninnisaluazigausiuiulusunsy GeoGebra
o3 v
Fuvsnu oA 1) anuaansolumsigat Bos duvu uas 2) anafreivadnmeans
5.3 ilomiflilunside
demedinmaniildlunside fe Boaduruiu Fesenoudeidenmdon lHun duruuuazsunieluy du
yuuLazILEs duvuiazyuneueniuguaely wasduruuuassUaumasy

ad o a a o
6. 91FALUUNITIAY
6.1 NIATUALATIVAOUANNMTBRATBE 0N UNTITY
wieanldlumidensalivsenoume
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6.1.1 wHun13IaNsiseusiazuiluaululusunsy GeoGebra muisnisasnstonuainnisaluasiigasl 1S

U Fsnsadausunisdanstouiuasuiiunululusunsy GeoGebra (idulddniunudunoudai

6.1.1.1 AnwienansuaznuiddeiiintesiunsideuuunsiansGeuimuismsadeauaianisal
uazfigausuiulusunsy GeoGebra wagismsassdeselusunsy GeoGebra

6.1.1.2 Anwimdngns Aanssunisizoud donsdanisiious BasiuazUszidiuna Wondasessununns
INFIU3

6.1.1.3 WWeuknun1sdnnsieuiuaradauiuaunudsnisaindeninuainnisaluagiigausiuiy
1Usunsu GeoGebra

6.1.1.4 dunun13dnnsiieuiuazuiluanululusunsy GeoGebra nadsnsasisdaninuainnisaluas
figand 3o iy FiseaituwaueWdsmgiitefinsanarumnyaveaien uasmsldnuudiuivlss
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6.1.1.5 thuuuyszifiup g auseviausunsinnsSeudivgaussasdnisiouiauederdideauy
HaNsUsEuNUI ANumzasegluseRuAuIn
6.1.1.6 thunumsinnisieuiuazuazuiiunululusunsy GeoGebra fUsuussudlunds lunaasaiy

ti3sutusendnudil 2 lsadsummaasysay AdutniZounduiogsiely

6.1.2 wuunadauinarmansolumsfigal Fes dusu Wuuuumeaoudndeiound o 8 4o el
AADAAGIRILA 0.80 - 1.00 A1ANBIN BRI 0.39 - 0.61 mé’mwﬁ’ul,uﬂagj&iy’uwi 0.30 - 0.48 WagAIAIY
Wesuwiniu 0.82

6.1.3 wuuinanadseinadamansiduuuvaeuauliidennau 5 sy $1u3u 20 Te fadwilenudenndes
Fausi 0.80 - 1.00 uagAmudeshuviniy 0.94

6.2 miwmamLLaxmiLﬁUiam’m%’ay‘a
n93sunsedl Adelddunmsvaassuaziiuniuriudeya imﬁgﬂﬁﬁmﬁLm’wﬁ%’a;&amm%umauﬁalﬂﬁ

6.2.1 dhwuvinanaddeiviadnmanidiuiu 20 de rdniseundudiegiwihneudiiunsdanisiieus wavih
azuuuiildintuiinnadunsuuuanedieuFeou

6.2.2 AudunsdanisiFous 1Fos duvuiu feIFnisairstennnuaianisaiuagiigadsuivlusunsy
GeoGebra MauRUNTTIAMIEBLITIToadtuRmLn 5 wnu $1u2u 9 @10 ATUAY 50 WnF

6.2.3 Wafuiun1sdanisFoud nudo 6.2.2 asuitssua 5 unu fifeduiiunismaaoundanisianisdeus
souvuneaaeuiaauansalunsiigd Feaduvuy AutinBounguiiedns daduwuuneaeusnie $1uu 8 de
Tngldalunisnaaau 90 Wil

6.2.4 i ntnhuuuirasafdoivnadamanisium 20 4o Fadusuuianafneinadamansyaiisat
fo 6.2.1 WinGeunguiegivimdsiniiunsinnisfeus washazuuuilduniufinnaduazuuanaindasou

6.2.5 asnalinzuuuLunaaeyinANLasalunsigey Bos Wuwuu udihazuuuildonuuuneasusn
vhmseseideyaiiiednuauamnsalunisfigaties usuu Ingldanadiavadn dnidsauumnnsg uas
innsvegevauufigiute 3.1 lngldadinaaau Z (Z-test for Population Proportion)

6.2.6 1hAzuuLIRARRBINAdnmansioutarvadlsumsinnisisouiivhmslinsgideyalagldriadeias
adln drudssuunasgiu wagyhnsisuisuanaideinadamansieulasudanuanufgiude 3.2 ngldada

o«

NAFBU t (t-test for Dependent Sample)

7. NAN1599Y

ﬂ"’LLUUF’]’J’IQJﬁﬁlﬂiﬂiuﬂWSWH’i}u Lsaq Lausuu'm mawmaaunaumamammu 40 Ay LLﬁGNGNG]’]ﬁ’N‘V] 1 dunanis
maauaummuﬁuaamm%mw “‘LJﬂLiEJU%‘IJiJﬁEJlIﬂﬂUWUW 2 ‘V]VLﬂi‘Uﬂ’ﬁ’i]ﬂﬂ’]ﬁLi&l‘uiﬂ’]Elﬁﬁﬂﬁiﬁi’]ﬁﬂaﬂ’ﬂllﬂﬂﬂﬂﬁim
LLauWﬁQUi’J‘MﬂUT,UiLLﬂﬁJ GeoGebra mmmmmiﬂumiwmu LiEN GPLITR Nmmmsmwmmmhmmmsaaau 60
EUENR]’]U’]‘LJ‘LJﬂLi‘EJu‘VNMNW" LLﬁﬂﬂGNWﬁ'N‘V] 2 mmnﬁmiumaumaEJ"mewumﬂmﬁm A AY LLHUMQLLW?@EJ&“’ 60 UB9
ﬂ“’LLUULW@J’{]WﬂLLUU‘W@E‘!@U’JQWNNH’]Nﬁiﬂiuﬂ’ﬁwa"ﬂu ﬁﬂﬁ?UIﬂUﬂ'ﬁW’{l’ﬁm’]ﬂ’]SNWULﬂmsﬂ%@\TUﬂLﬁﬂu duny LL‘L!ULR]W
ARRDIYIAIAANERS LLaumamimaauammmummmm%mw “Lﬁ]mﬂm@ﬁn‘mﬂmﬁﬁﬂﬁ@ﬁ‘d’BQUﬂLSHU‘UU&JEHNﬂﬂ‘H’]UV}
2 ‘V]aﬂlﬁﬁ‘uﬂ’ﬁ’{lﬂﬂ’ﬁLiﬂug%ﬂﬂ?ﬁﬂﬂu1®ﬁUﬂﬁﬁﬂﬂﬂ’ﬁlﬁ&]ug" LLﬁﬂﬂﬂﬂWﬁ'NV] 3

M15799 1 ARdsavAtaLAzE L TENULNINTTILTBIATILNANNANINTOLUNTIgRY 509 YUY YeiniFeungudiet

1 o ] o @ I3 —
NYUAIBYIN AMUIUUNLIYU (AU) ASHUUAN X S.D.

TniSeutustsenfne Ui 2 a0 64 47.20 9.15
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a a av a1 o o Y = Al A v 9 q YV aa v v 1
A58 2 wanIvAdeUANLAZILYEINTITEN NS euTWTsENAnK TN 2 PleTunsdanisteuiieiinsaiedeonuaanisaivas
fgausuiulusunsu GeoGebra iauanansalunisitgatl (e vy drunaeiinnnitfesay 60 vesdiulniEey

YU
3 o Ao a ¢ v v Ao
. . o mmuunLsauwumwmmm“lumiwgau SogazUNIIuNdANUEIUITa Ve
AMUIUUNLTYUY “ e , P - . ANEnR -
1999 LEUTUIU WIULNEUN 1umswqw A1INGA
(Aw) " K o 4y . ¢ ngdY Z
(wnniewar 60 FuluvasazuuuLA) 999 LEAUVUIUNIULNEUN
40 33 82.50 2.90% 2.33

* fisziutipdnny 01

M3 2 wuh ndniFeunguitegneiue 40 au ddniFeuiiiruanuisalumsfiged Fes uvunu
KLt $1uau 33 au Fenidudosay 82.50 vesdnnutniFouiinun dufle tnFeudulisendnudi 2 Adsunis
FamsSeudmeismsaadernuaanisaiuas igasmfulusunsy GeoGebra finmanunsalunisiiged Fos wdu
YU KunaTniidesas 60 vessnuiinGsutmuaiiseRutediiay 01 Fadulunmauuigiuveanisidede
3.1

M1979% 3 ARAsAUANn @IUTENUNIATTILTDIALLULLIRARADIMIATINAERNSYDITNISEUNGUAIDENY WaTNANINAROUALNRFIUYEY
M neddeInatamanivesinSsutulsenfnuidn 2 ndsldsunsdanisteusgainineuldfunsdanisiteus

e N P _ Aedn s
nqumaﬂw MUIUUNLTEU (AU) ASLLUULAU X S.D. A1INEMN
NAFDU t
AoulSeu a0 100 65.23 0.51
— 10.705%* 0.0000
S GLIRTD 40 100 73.13 0.46

N5 3 NUd AedsiavednvasnzuuuenaideivadamanifounisinnsSousiviniu 65.23 diu
\Weauumsguiu 051 wazAadsavadnvosnzuuuanaiieinadinaansndsnisianisifouiiviniu 73.13
dudsauuasguintu 0.46 FszuldirieisaundavesnzuuuanaieinadamaniudanisdinnisFeus
ganneumsinnsBouiiszdulivddy 01 nande nBouiildiunisianisiiouifeinisairedenimninnisal
uazfigailsiuAuTusunsu GeoGebra flanafdednadinaanindinisianisFouiginineuldiunisiansiousds
Julumuauufigiuvesnisidede 3.2
8. afUTENAaN1TIY

MnRansIde nusuuueTasnsolunsiigad Feaduruiu vesiniutuiseninundi 2 vadldtums
In1siseuinieisnisaiedeninuainnisaluazigansiniulusunsy GeoGebra H1unaaiNINNITo8aY 60 VoS
Sruauinidourioun Sadulumuauiguiisall aenndesiuauiduues Veeris Kittivarakul [19] iyt dniFeudu
fseudnundi 3 fanuaunsolunsfigadifes wnau dunasiuinnifesar 60 vessuautiniFeuimue fisedy
foddy .05 ndsldTunsinnisiiouddieiinsadsdonnuaianisaiuasfigadsiufulusunsy GeoGebra vt
ilesnainmsdanisiieusmeiimsaiadeniuninnisaluasigatisiuiulusunsy GeoGebra §idelddnnsiFous
AUMENNNTEZ199U (Task) 3 40 Fewamunlag Lin, Yang, Lee, Tabach, and Stylianides [15] Fieaziunsielui

1. mslimdnnisaienufnfunsdaaunisaiisdennuainnisel iWunsidalemalsiiniFeulddisagy
SR é’ammg‘dLmusuaammé’uﬁuﬁ‘ﬁﬁm%u 31nfeg1maty 9 feg19 HIulUsuNIN GeoGebra wadasuilu
Fomuaianisal dredradu lufenssudl 2 dawd 1 dniFeuldlusunsu GeoGebra a¥19sumuioulaiiiivun
naIFe af1aduns AB suufudunsa CD wavadtaduin nihildiadesdle “nndou” Wedisaruduitusves
HNLLéjﬂﬁLﬁﬂﬁu widunindeyaadlunisng MndensTuitndsudnlnaidunaledsn yuLLﬁqﬁy’qaaq@:ﬁLﬁmﬁuﬁmummﬁ'u
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Mniuiteldsnunseduiieliinidoussydouludusunaskaildanmsdans wu §isean dgmidei Seuly
Gudufioogls dniFeuneulsin idunss AB vuufudunss CD wagiidunusedn udninGeuldtedunmezlstne an
nsdougeluuiiuny wasnadivuiinldlumes thiFeureuh spudsiifeduisaesgivunaviiu vimndulidedn
Tomalsiflefiuse uandsumnuaniiudsiunas funelureadou welildundadenimaanisaliiauysel de
Budiu demnuaansaifildenadliauysal §Afedddmaunszdu ileliinFoudunaludseifiudng 4 1Rgafu
Fonuainnisal aunsziainllgnisaiistennuainnisalfianysaifedniniioues aenndesiu Sathapana
Bonmark [10] finanyin mﬂ%ﬁwmuﬂ'ﬁsﬁuﬁuamgtﬁdﬁﬁﬂﬁawﬁﬂmié’dmm Wisuiey tazdiaszitym azdia
ThlugnsasaunigiuiigndesvesiniFeuls vielunsdinsilandSeaduvunu dniFeuldlusunsy GeoGebra
dmesusznaudii q vesgdluuiiunu Tnsdnidoulddsaland Soanduruuludnuueiludeu ndsmndudds
dmlandFeadurunidmuaielufindudly fegravu luianssudl 2 dwil 2 landiferiuanuduiusues
yundsdafvuely druvendunss BA vurufvdriuveadunss DE wetnieudisragusanan iliiniFouiu
AdLTLEURLIUNTIUT Lu BCD Winfumasiavesy ABC wazay CDE wazidedmuadoulufsndululang iwu
drimualviya ABC 1winfu 60 e uazam CDE Wiy 25 asr udiliaiademumanisalifeafurunevessy BCD

a o 3

Wedunaiiuin dniseuanunsaneuldviuitin yu BCD wiriu 85 o 1Jusiu

N

@>°

2. mslimdnmsaanuiidaaiumsiiged ndsndndeulsdernumanisalfiauysaluds nslimdnnisaine
nuiidaiesunsfigay vilwinGounulssiuiifntestumsiigey wu Heamwitdvuald uasdonruidosiigay
Sloulvitsndunardoulufivanelunisfigad Wudu swiadiudmnsuasuumansfigaiiidaauiuiiunis
dmafeafummudiiuduazesduszneusing 4 vesguluuiiunnu SwusiinEouihnsdmafeiuamudiusiay
psAusznaufnan WniFeuldnerewdnmana vienquiun mudiulumeiieduendesdiefioziunldseddy

v
Y a

nsfigaidennuaansaiinduais wWelduwanisafunisiigadfidaauuds dndsusuddutuneuniudnlunis
Fouuniigarl aniudiseliiniFeudeunniigadadiunsaesaedull Ineunslddydnvainisadinaansls
gndes fhegratu Tufanssud 2 SduneuniefilitnFoudmaesdussnavvosguluniuau uaglvinoumanily
Aonssuiileliifiuuuamaiiazfigatidernudii “dudunssaoadurumuiunasiiduse udnuuddivunminty” luts
Budy thidsudiulngidaliuumsunsiigad wiodsuseddunsigaddsligniemieauysal fideddldmana
N3z 1wy fRdeawin WetniFeuiansanandsilandimussznouduguluniiuen Asfifmuald Aeesls dniFou
anunsanauliin dunse AB vuufy 1dunss CD wazdidudn U fidaldunss AB uazidunse CD g E uay F

a 4

muay §Ideaunelldn uinddidesiigaufsesls Tnissuneulaviuitin yu EFD windu yu AEF a1ntugiduln

U

UniSeuyiinsinvuIavedyy BEF wagyy EFD %'!amﬂﬂﬁdfmu’msumaguﬁgmaaﬁaﬂdn wuniniseuusaauinAyule
Ty Adedddsafieliinsudunnfenfunudiniusvosuiaoniy sunseitdnidouduauduiusues
yuﬁ'&aaa tfufo 1 BEF way yul EFD $aufuviiy 180 asm mnﬁucﬁﬁammﬁﬂmucﬁaiﬂdwﬁﬂmmWuamu BEF iU
u EFD Sasauiuld 180 esan dniFounsmouifivsdu 1 41 yunelu Gedvligndes ideTadldsamnssduiiels

tnSeuldussinuiiieriumauaiiiiunlddds sunseiahlugnishimananldsndldedngneddunisiigal e

tnseulduumenisiigaduas fRIdeliinssudeuuniigatatlumssaesnesul WerniSeudeuuniigaasa §3de
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UalemabiiniSeuwsazeulieiuss uanideurnudnmuiunigluiesseu nieuduidivunumivtutnEeudug
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n519aoUNIsBsuUniigan luussiusng o wu anugnaeslunisléivanasiads augndeenislddydnwainig
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AdinA1Ens vieAumzaNesdIfuluTetLuAnlunsiigayd Judu Meliiielildundnisdeuuniigaiigndes

Y
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afuse Tneagldmaunseiuuszes sundlidiseuldiilonanuniunisiiga vesdounduluinnsanuniigatives
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finsandsanindeieveimsiigaifiaesuudanan dniFsudnilvalipmesfsifueiuiidefiovesnisiga
Taomvuiinalfiduiiumela nanie dhiFeulyuerinmsgradunepadeaudififsiudurnuasyumely
Mnundsunanouiinnuindefioninnirdramauaiitinainnis SnvurnvessudisTusunsy GeoGebra #9037l
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gndeaneafunsfigaidesduruny

3. mslindnmsaienudmiunsddsuiussainnisaieteanuaansaivas nsfigad dmueuideil
iAdeluguzdasuldimununuimremuenduipessinsanuazmnlumaioulvesiniou suneuuzLLINTg
wazlsidyInwilutssiiusing q wididnduuddniEeu sudatvayuliinigeiuse wandsumiudniu uasls
TomatinGeuldtinmsuansoonannuAndumsiigadiniigasemaluladnisnisinuidaouldinToalils
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niTeuewig
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Boaduruu Saufulusunsy GeoGebra gandrreuldsunisianisdoud dadulumuaunfgudaaly ddons
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gndastrsnueslasiunsnseasunfiouimdunazfasuinliiniouAsauiulalunsSouadanans
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ABSTRACT

The purpose of this study was to study students' proof abilities in parallel-lines topics after teaching by
using The Constructivist Learning Model (CLM). The target group was 40 Matthayomsuksa Il students chosen
by the cluster sampling process from the second semester of academic year 2019 of Sri Ayudhya School
under the Royal Patronage of H.R.H. Princess Bejraratanarajsuda, Bangkok. Each classroom was arranged by
combining students' abilities levels, which were good, medium, and weak grades. The experimental
instruments were 10 lesson plans in parallel-lines topics, and tests of proof abilities in parallel-lines topics.
The duration of the study took 10 periods, 50 minutes each for teaching. After being taught by using The
Constructivist Learning Model (CLM), the researcher took 1 period to test the proof abilities in parallel-lines
topics of students. The data obtained was analyzed by using basic statistics, and Z-test for population
proportion.

The research revealed that students' proof abilities in parallel-lines topics after teaching by using The
Constructivist Learmning Model (CLM) passed the criteria of 60 percent of all students with statistical

significance at the level of .05.

Keywords: proof abilities; The Constructivist Learning Model (CLM); Parallel-lines
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ABSTRACT

The objectives of this research were 1) the develop a web-based instruction (WBI) on "Motorcycle Practice that
has quality and efficiency aligned with the 80/80 regulation" 2) compare the learning outcome of students
before and after undertaking the developed WBI on " Motorcycle Practice" 3) study the students’ satisfaction
on learning method by using the developed WBI. The sample consisted of 18 second-year Undergraduate
students with a Mechanical engineering major, Faculty of Industrial Education at Rajamansgala University of
Technology Isan (Khon Kaen Campus). All the students were enrolled in "Small Engines and Motorcycle
Practice" course during the 1% semester of the academic year 2019. The instruments, including the developed
WBI, a quality-based evaluation questionnaire for WBI, with multiple choice 4 options, and an achievement
test comprised of 50 items to indicate index of Item-Objective congruence (I0C) between 0.65 to 1.00, the
difficulty between 0.23 to 0.76, the discrimination between 0.21 to 0.72, and the reliability coefficient of 0.83,
the questionnaire of students’ satisfaction after learning using the developed WBI. The statistics used for data
analysis were percentage, mean (X), standard deviation (S.D.), and t-test for dependent samples. The results
were found as follows: The quality of the content contained in the developed WBI was in a very good level (
X > 4.61, S.D. = 0.65), the quality of media development technique was also in a very good level (X » 4.67,
S.D. = 0.50), which results in a very good level overall quality (X > 4.55, S.D. = 0.81). The effectiveness (E1/E,)
of the developed WBI was found at 85.00/80.44, which was within the expected criteria. Moreover, the learning
achievement after undertaking the developed WBI was statistically higher than before taking the lesson at 0.05
level. As a whole, the students' satisfaction after learning through the developed WBI on "Motorcycle Practice"
was at a high leve (X > 4.51, S.D. = 0.60), according to the hypothesis research.

Keywords: learning achievement; Motorcycle practice; Web-based leaning
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ABSTRACT

The objectives of this study were to: 1) investigate personal factors of Agricultural teachers under the
service area of Sakhon Nakhon Rajabhat University; 2) explore needs for developing agricultural
teaching/learning innovation of the agricultural teachers; and 3) compare the needs for developing
agricultural teaching/learning innovation and the personal factors. The sample group in this study consisted
of 130 secondary school agricultural teachers. A set of questionnaire was used for data collection and
analyzed by using mean, stand and deviation, t-test, and one-way ANOVA. Results of the study revealed that,
as a whole, the respondents had a high level of needs for developing agricultural teaching/learning
innovation (X = 4.41). There was no difference in needs for the development between male and female
respondents There was no difference in the level of teaching of the respondents It was found that the level
of teaching in agricultural teaching experience of the respondents had an effect on the difference in needs
for developing agricultural teaching/learning innovation (sig. = 0.00). found that the respondents whose age
range was 26-30 years, and their teaching experience was less than 3 years had less needs for developing
agricultural teaching/ learning innovation than those of 16-20 years old, Those having teaching experience for
3-10, 11-15, 21-25, and 35 years and above had less heats for developing agricultural teaching/learning

innovation than those of less than 3 years and 15 - 25 years of teaching experience.

Keywords: Needs for developing; Agricultural teaching/ learning innovation; Agricultural teachers;

service area of Sakon Nakhon Rajabhat University

69

2563


mailto:Jhakkapong2563@gmail.com
mailto:60603057@kmitl.ac.th

Inne AIaNS uazdaned Uaegu
NIANIATAEANTYNEIMNTIN U 19 20U 2 houngun1ny — dwnay

£

unAnga

mfeluadeififngussasdiite 1) Wofnudadodiuyanavesaginuaslufiuiiuinisvosminedesudy
anauas 2) Lﬁaﬂm«nmmmaqmi‘wmmui’mmsumiﬁsmmaaaumwmmmmmwi uag 3) ilewSoutiisuay
posmaifanuinnssunsisunigerininuaiuaz Tadvduyena shmsusudoyansidelaslduvvasun
Ainszideyalasldlusunsunnsadideoneufiames adanldlaud Alade Avdrudosuuninsgiu T - test
(independent) az A151% One - way ANOVA

HAN1TITY WU AINNABINITRRIUIUTANTIUNNTTBUNTADUNYATVRIATNBATIUAINTIN Bgluszdu Wn 4
Adeiniy 4.41 AginunsinevsLaznavds Taudesnslunsiannsusiieg lduandnai greuuuuasuaud
aoudvunuaslussdududisnstu danudosnsiauiuianssuniagsunisaoununsluninga liuandnafy
Wisuilsusulszaunisalaey wuifreunuvasuawiifiuszaumsalaouivinunsisinetu Sanudesnisimun
uinnssunsiFeumsasununslunwsn uansedu Soddsy = 0.00) Bs frouuvvasvaniifiszaunsalaou tee
i1 3 U uay 26-30 U fienudesmaiaunuinnssumaFounisaeuwnsasluniwsu desndn nquiiiusyaunisalaou
Agnununs 16-20 U uazndudiiiuszaunisalaen 3-10 9 11-15 9 21-25 U uag 31 9 TulU daudesniaiaun
winnssumsfeunsasununslunmen desndn nquiiiusraunisalauiviinums desndn 3 U uag 16-20 1

AEATY: ANUABINITIHAILY WIRNTTUNTITEUNTADUNYAS ASINYAT HUNUINSVDIMINENTe ¥ anauas

1. umi

msnwidunssuunsiauminensyana ielrlinailosidvessema danuianuannsonaginuglunis
F156Tn mundngmununansnsfnmduiiugiu we. 2551 FjsiaulvFeunnau Fadus e ilmdunwdi
frwauganadiusene anwd ausssy fedidnluaruduaulneuaznadiedan Sadulunisunasesmuszuoy
Uszodulnedulinszunindnidnsadudszyn ﬁmmiuazﬁwzﬁugm suaanaRfisudusenisinwidenis
Usgnouandn wagnsdnwmasndin lnsgadugSoududdguuiiugiuaudedmneuamsaFouduasiaun
suadlaiunudnenn [1] msfnwinens Wunszuumsimumsneinsuywduazdany 1unisdnuszaunisalli
Fi3ou Sy finue dvmued Wiunuauieafusssunfnasdanaden Wedwselovdlunsndn n1suussy wagnns
fannsdunismeUgnuasidesdnd Sudunmsimunuamdinvesauuss dsau Taefigasonnevdnlunisiauan
dnderdmAeiumanens Tiun agnues winmuduaiuninnees fWUsnismenianens feuminisfinyinens
FaflnuAuaslianudAgysenisiauivesszma [2] maiaunaus inve waslaaailunisinnisseunisasuiy
Aeddy esnnszuiunsdanisiieunsae Lflu"“;%ﬂwiw%asﬁy’umauﬁﬁaﬂumsdqLa%m‘[,ﬁmmiuazﬁﬂw fisnduly
nsdan1sSeunisaou WeliiSouussaniutnguavasd Tnendngaaununanisinuduiiuguldsmunnnsgu
nsseulidiSeuteus 8 nauaisensleus laun nwilne adinenans eiemans daufnwieauiuas Iuusssy
guAnwaznaz@nw Aavs Msnuonuazimalulad wazawidisszna dsnsdanisAninung daeglundy
ansemsnuedniazalulad fyasjmnedielvdiioud anu weed weginveugiuiiinuaenndostunis
WasuwlasiiAnlutlagtunazeuian [3]

Hagtumsinnisinuinensiamnuasuuladuaniiy dosdinsuszgndldmnuiuaznsysannisininnens
gpadielu TnonsthumnssuwasmeluladidunldlumsihnianeeaielWiussansnmunndatu Ssnadsuntas
Tudhusing q Mintunaeanaitu lnaemzdunaluladdmalinnuaulslunuiunenseesinGouantosas
idesnmisimainunsiuealnaruulunsianissounisaeu fdedifalufuan uiivieunas foRaui
usnseuluusae g nsaeuludar JULUUABIlANEavguLanisiunuAIINE Ay Imasﬁuagﬁ’uﬁmz A
ala wazarumdonvasiiiou Madamsdnudondulunuinguisasdiitmuntu fesaonadosiuuiunduandon
vesgiFeulunsdinnisinu fnszuaunsinnisoududefanssunisiseunisaouiiviualie nedosiildména
uansnsszmIteyana Tumsaungsouliussqimnenaidiunly (4] msdamsSeunisaeunuaslugatiagiiuis
Hudeddy AfesdinsfauinisBoudlasnniuianssumssieunsaeuiiviualie ssdaaiuinugnsbous
voegiseu Wannsauszendldlutinyszd funasinwesdanuiliinyselevdogsadeasse [5] lnendngnsnis

70

2563



Inne AIaNS uazdaned Uaegu

NIANIATAEANTYNEIMNTIN U 19 20U 2 houngun1ny — dwnay

Fansiseunisaeuinunsigeainisuuusslumugaate WieldnsdnnszuiunsBouiianuviuasie wanzau uas
aonadoafundnnisdantsdeuslumnisseil 21 Swan1tunisinunindnaginunsluiiuiinians fusenideaniely
Uaqdume wﬁwmé’mwﬁgﬁw%ﬁmﬁmmmwmﬂwﬁuﬁﬁmﬁdaﬂmﬂaﬂiummmﬁuaamﬁﬂ dmﬁamauw way
wnwmaaswngaﬂaummwamﬂimwﬂuwwusmimiﬂmmaﬂumﬂm Fuooniduanionsuvy FamsianisiGou
nsapuvesAgnumsluliaziuf deudiauuansnafununnungauuazanudoasanyluusiasiui

masﬂ,mLaaﬂﬂﬂmwumﬁmimaamnwmamwmgaﬂaum lumsfnwanudenisiaunuinnssunsiseunis
ADUNYAT VOIAGNYAT Hiasan wninendusiganauasisegluiiuiiniany Tussnidsamiionsuuy fiuiiuins 3
JarinAe anauns wATILY Lazdna1ms ludagduaiuden1suinnssunsifounisaaunens vesnginuns 837
wuamadofiansiilusundsduiendu delidaunsodmunidmnglunmsfauuazannwlvisngauiuanmani
foansfiudiaiald fedu fideTatuanudidylunisfnwaudesnsimuuinnssunisfounisae wnuas veeng
inwas WislfidunmislunsiannnszuiunmsiansSeuiuasuiuugmsSeunsasuinuns lulsadoulfsendnm
vosituiiusns wninendemuinanauns WasuuazdBuseluluewan

2. 9QUszaIAYaINITIVY

1. ilefnwiladudiuynnavesaginyns Tufuiiusnisvesuminendossganauns

2. lefnwAnudesntsiauILIAnssuMs3sunsaouINYRs vesngnuns TulufivimsvesmTine desedy
anauns

3. eSeuifisunnusesnsiauuinnssunsSeunsaewiviinums uazadudiuyana

3. NTBULUIANYBINTINY
TunsAnwAUAeNSHRILILIANTTUNITSBUNITABUINGYAT VBIATINYAT TUYANUTIUINSVeM N8 31Y
Ananauns InsouwnAntuNITITER

U L %
AU e[ NPT
dayavlunaginuns AUABINITNAIUILIANTTUNITEBUNTHOUINEAT
- e - BN I I InNTsUNST BN SHR LN AT
- syftuduii A1uA1U3T (Remember
vty . Tuduen my( emer be)y )
- Uszaunsalaeudvinums - BN I I IINTUNST BN SHR LN YA

Tumumnudnla (Understand)

- ANUABINSHRILILIRNTTUNS S BUN TR UAYAS
Tugunsthluussyndld (Apply)

- AUABINSHRIIUIRNTTUNS S BUNSHRUAYAS
luAun5ATIE9 (Analyze)

- AUABINSHRIIUIRNTTUNS S BUNSHRUNYAS
Tusun1suseidium (Evaluate)

- AUABINSHRINIUIRNTTUNS S BUN SRR UNYAS
TumumuAnasneassA (Create)
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4. YBULIAYBINTIVY
4.1 veuiumduiion
N5 UUANBIAUABIN TR TANTTUNITITBUNSARUNYAT VadATnEns tnuAnuwiladediuynna
wazauFoImMsALTAns N Seunsaewnuns dsindnmsdnudel
Fudsiu fio Jadvaiuyanatesnginuns Ussnaudne ina seduduiiaeu Usrauntsaiaeuirinens
FILUIINY B SEAUAINABINSHALINNTIUNSSYUNITARUN YATUDIATNYAT
4.2 YDUUARUUTEVINSLAZNAUAIREN
NSANYIANIUABINITAAWILIANITUNSIS UM TADUNEAT VBIATINYAT LHUSEIINTUAENAUAIDE19ATINYAT
Tumeng fusenidsuniensuvy fegluiiufivinisvesniinedeneianauas feiiaveuundulserinsuas
nausoehdlunsinundall
Uszrns fo azinwnslulsadoulisoudne luftuiluinisve suninendesedganauns sauvinun 132
lsa5eu
nausegn fio aginwaslulsaFoutsenfinw luiuiivinsvesminerdesesganauns Téun Sainanauas
$1u7u 51 Tsadeu Swdauasnun S1uan 51 Tsadou way Sartnunamns $1um 30 TsaSeu sauvanun 132 Tsadeu
Tngldmsnaduinenaweansiuazuesunm (Krejc & Morgan) Falinnssld 97 usiitedasfunsifudeyaulsiasy
dIdglasivuaUszvinsnguiegiweaaginunsiulsassudseudne $auiu 101 lsaSeu lagihwmingueiegig
WU (Stratified Random Sampling)
4.3 yuLAmuAALTILAZLIAN
anuitlflunisinuedsil Iiun Tsadeulfoon@inu Tuitufiusnsvesminerdenudganauas S1uau 3 e
fufiuims 1oud Tsadoutsen@nuiludminanauns TssSoufseunuiludmiaunsmuy uaslsadousisonfnuly

v < Y P I =< a
WAINUNATINT szam’;mﬁ‘bﬁumimwagaﬂa LABU LUBIYU 03 UQUIU WAL 2562

o A o < v
5. insasdianldlunisinusiusiudaya

a4 A =3 v av v a 1 &, 4 = <,

wiesenldlunisinuniusindeyaniside loud wuvasunuwuuaela wisesndu 2 neu Aemeui 1 10y

wuugeunuingiutadediuyanavesninuasiulsauseudsendny Tuiuusmsvewmine desvdganauns neu
#1 2 \Juuuugeunuanudesn s innssunisieunsdedyinens veangnens uiuiivinisvewmivedy
s1viganauns FaRdeldnniunisasiuasmaunmaudunoudwiolull 1. Anwiinguszasdveanside uasfny
NaskazUATeTiieIte oMuuAUsHALLAZ YO UUATEINTESIUUUABUAIY 2. NM3ATIIADUUSTNDUNIE 113
ATIAABUINDITENUING UasnTanaigdl 31U 5 AU ATIINNTUIAIUMNILENAONATDILALALATOUAALYEY
A193 (Index of consistency : 10C) AlAREWNY wagthlumaanudeduvesiuvaeunulaenaaedldiuaginuns
Mlildngudledns 91uau 30 Au Ainsizsimianu@eiuveluuasuaIuniaty fugasduuszansuean (O
Coefficient) i1y 0.97

6. N339UTIToYA

Aideaniiunisfiusiusiudeyalaedsnig ventsdernauzasrmansanavnssuwazielulad aodunalulad
wizRRNNANIINUMIMIAIANTETs ievemnuTdeuazvoougalunsifuniursdeyaldilsaToussondnu Tu
fufiusnsvesumine desivdganauas Insdwuuvasuaumidussdduasmafunundeyadonuesunsday
SEUsEUYIEY 3 Tguieu w.a. 2562
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7. madzvideyauazannildluniside

orunuuarasvasuanuaNysalvesuuuasuauui v luinsevideyannaada Taelflusunsuduiaguma
rovfiamoslunisusratana il

1. thieyafedutiadudiuyanavesineuluuaeuniuumaAnad (Frequency) uazfsosas (Percentage)

2. dayannufensiauIAuasinee uinnssun1sfineiinyns WAy (Average mean) Adw
\eaiunLmsgU (Standard Deviation) tiauslusuiuum uazulanalnonisussens wdnhluudanaiSeuiion
fuinausianiade 5 sz Tagldinasives Boonchom SiSa-at [6] #ail

Aade 4.51 - 5.00 e fanudesmstauneglusefusniian

Aade 3.51 - 4.50 mnefe danudeamsimuneglusziuinn

Aady 2,51 - 3.50 mnefle dmnusdeamsiimuneglusziuuiunans

Aady 1.51 - 2,50 mnefle danudeamsiimuneglusziules

Aady 1.00 - 1.50 mnefs Sanudeamsimuneglusziulesiign

3. AnswilSeuiisusenindadudinypnaiuninufen siRuILIINTINNSSBUNNSaR N AT YaIATNYAS Ty

uiuinisveamInendesviganauns Tasansld T - test wuy independent uaz 1514 One - way ANOVA
Anseiteyalagldlusunsunivads lneldlusunsudnsagumenaufinmesiunisuszanana udrniiavelugvuuy
M5 UazlUaralaen1susseny

3

b =,

8. HAN13998
HANTTI3Y 1389 N13ANYIANABINITAAUINTANTTUNITITHUNITADUNYAT YDIATNYAT LUHUNUINITVRS
UNINYIRYTIVAYANAUAT

Gl'ﬁ’]\WI 1 mauawuﬁmwﬂﬂ ‘UENNME)ULLUUE"!E]‘UOW%J

il %auawuﬁﬂqulﬂ U fouaz
1 L
YY 57 56.40
VAN a4 43.60
374 101 100.00
2 syfutuiiaeu
syutusiseuAnunoudu 18 17.80
syfutulsenFnuneutans 10 9.90
aoun 2 syutu 73 72.30
Eoby 101 100.00
3 Uszaunsalaeu
i 3 9 24 23.80
3-10 ¥ 43 42.60
11-15 Y 5 5.00
16-20 U 8 7.90
21-25 ¢ 7 6.90
26-30 U 8 7.90
31 Yuly 6 5.90
Eoby 101 100.00

’i]ﬁﬂ@]’li’]ﬂﬁl 1 WU %’amaﬁu%wuﬁalﬂ‘luﬁmmmmﬁmauLLuuaaumu drusnnidunavie 1w 57 Aau Anduy
Jovay 56.40 uay L‘Wﬂ‘MﬂN 41U 44 Au AnduSesay 43.60 5U81Jﬁ‘W‘LJ§’]UVI’ﬂU1‘IJWVLﬁ”ﬂ‘lJ“U‘L«!‘I/]ﬁ?J‘L! WU @IUNIN
NG]E]ULLUU??@U@’]ZJI@H@UWJ 2 ﬁm‘umu F1uau 73 au Antdudesay 72.30 sesasunde aauiuamwum&mmm
AOUAU LLauﬁE]uELUﬁuﬂUGUUlIﬁEJlIﬂﬂ‘lﬂ'](ﬂ’e)llﬂﬁ’]&l 311U 18 uaz 10 au AntduSeeay 17.80 uag 9.90 muadu 6UE]ﬁ,,Iuﬁ
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fuguhluludulsraunsalaou dausnniivszaunisalaousgsening 3-10 U $1uau 43 au Aniudesas 42.60
sesaanAe TUszaunsalaoudniy 3 U $1uru 24 au Anidudesay 23.80 fszaunsalaeuagszming 16-20 U
uay 26-30 I $wau 8 A wirity Anidudosay 7.0 fusvaunsaiaouagsewing 21-25 9 31 Biuld uae 11-15 T
U 7 6 way 5 Au Andufosay 6.90 5.90 uaz 5.00 ANEIAU

A15197 2 ANUABINTHAILILIANTSNNNSISBUNTEDUAEAT TUATWTIY

AUABINTITNAILILIANTTUNSIFBUNNTHOUN AT Mean S.D wlama
ANUABINTHALILIANTTUNSS HUNTADUNYATAIUAINN 4.30 0.58 Han
ANNABINTNAUILIANTIUANSISBUMTADUNYATAUAIEN Y 4.39 0.46 N
ANuFRIMsuInnssuNsisunsaoununsiunsiluUssyndld 4.38 0.49 ol
ANNABINTNAUILIANTTUATBHUNNTADULNYATATUNTIATILI 4.46 0.47 110
ANUADIN TR IINTTUNIEUNTABUNYATAIUNTU T2ATIUA 4.51 0.49 1niign
ANADINTHAUININNTINATTIUNTADUNEATAUAIINANES19ETIA 4.45 0.50 110
ANUABINTNAUILIANTTUATS HUNNTADULNYATIUANTIN a.41 0.42 1N

91197 2 1ud amnudean e innssunsieunisaownuaslunmsy eglusedu uin asifidieds
Wiy 4.41 ﬁm%‘umamiﬁmmﬂLﬂuiwﬁmﬁmLa?sJaQWMN 4.30 fi3 4.51 FaausaSeadiduanudeinisede
Tnunlutos Idmeluil s1duft 1 anudosnisiauuinnssumsidounisdewnensdunisussdiud fdade
WU 4.51 89Ut 2 Audean sWRILIL NS TN S BUNITAsUNEATAIUNNTIAT I SAnaBewindu 4.46 drdud
3 AYUFBININAILNUTANTIUNIS S HUNISAO N AT LALANES9ETSA TiAnadewinfu 4.45 §1dufl 4 udesnis
Wawudanssunisiseunsaewnuassiuanudila Sanedewiiu 4.39 §1dudl 5 mudesnisiauuTnnssunis
Goumsasunuasiumstiludszgndld Danadewintu 4.38 uazddudl 6 anuFeansiauinnssunsouns
dounURIAIUALE Sanadewiiy 4.30

A15197 3 WSBUEUANNLANAINYBIAIINABINITHAUILIRNTTUNISISIUNTADUNEAT F1LUNANEADTUAINATULNF

918 NS
AMUABINTRAILILIANTIUNTISIUNTHOULNEAS Mean sD Mean sD t p

ANABINTHAUILINNTINAITZBUNTADUNEATATUAIILG 433 0.62 4.25 0.53 0.73 0.46
ANMUABINTHNAUILIANTIUASISBUMTaDUNEATA LA TS a.42 0.48 4.35 0.44 0.79 0.42
ANADINTHAUILINNTINATSIUNTADUNEAT 4.39 0.49 4.37 0.49 0.24 0.80
punsiludszendld

AUADINTNAUINIANTINAITFIUNTADUNYATATIUAITUATIEN 4.45 0.50 4.49 0.44 -0.42 0.67
ANADINTHAUILINNTINASISBUN TN BAIAUAITUTELTUAN 4.50 0.52 4.52 0.45 -0.18 0.85
ANUABINTHAUILIANTINASIS BUNTADUN AT 4.37 0.55 4.55 0.42 -1.87 0.06
FUALARES19ETIA

ANUABINTHAUILTANTIUATS HUNNTADULNYAT IUANTIN 4.42 0.43 4.41 0.40 0.11 0.90

PNAITNIN 3 LLﬁﬂﬂNaﬂ’]iﬁLﬂiﬂ%ﬁ‘l’J’aﬂﬂaLU%HULﬁEJUﬂ’J’]ZJLLG]ﬂG\I’N YDIAUABINITNAIUILIRNTTUATITBUNITEDY
bNUAT VDIAZNYAT WUNAUFDIUATNATUNA WU AIUABINITHALIUIANTTUATLHUNTEDULNEATIUAINTIY &

o w '

AEEIAYYINAU 0.90 M18AIINIT AUADINITHAIUIUTANTINAITSHUNITADUNYAT VYBIAFLNYATINAVILUALLNA

a

weis Imupiviornudainislunsiawaginuasynauideunulidunnsieiy egeiivedAynsatiansedu 0.05
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715197 4 WSgUEUANNLANANATUSEAUTUNAIY NUANABINITHAIUILIRNTIUAISSBUNITADUNYAT

Sum of df Mean F Sig.
AUABINTITNAIUILIANTTUNISISHUNTHOUN AT Squares Square
ANUABINITARUINTAN TSN STUNMTADY | SEWINNgy 3.68 2 1.84 5.98* 0.00
WNEASATLAINTY nelungy 30.13 98 0.30
kXY 33.81 100
ANUABINITARUITAN TSN STEUNMTADY | SEWINgy 0.79 2 0.40 1.89 0.15
NERsELANUTTR nelungy 20.72 98 0.21
3 21.52 100
AEABINIIRRLILIRNTIINSEEuNTaeY | SEninangy 0.70 2 035 1.44 0.24
nwasaunsiluyssendld nelungu 2371 98 0.24
39U 24.41 100
ANuRBINIIRALILIRNTIINSTEuNITaeY | SEninangy 0.85 2 0.42 191 0.15
NYATAUNTIATIEN nelungy 21.85 98 0.22
U 22.71 100
ANUABINITHAILILIANTTUNTTOUNTARY | SenInngu 0.30 2 0.15 0.61 0.54
NEATETUNTUTEIEUA nelungy 24.19 98 0.24
U 24.50 100
ANUABINITHAILILIANTTUNTTOUNTARY | SenInngu 0.25 2 0.12 0.48 0.61
NEAATUANUARATSETIA nelungy 25.40 98 0.25
Ry 25.65 100
ANEABINIIRRLINIRNSIINSTEuNTaeY | SEninangy 0.81 2 0.40 232 0.10
nuasluningy nelungy 17.09 98 0.17
Ry 17.90 100

o

*rfpdrAgyneadanszau 0.01

NAINA 4 UARINANITIATIENTBYAUSEUTIEUANLLANGI YBIAUADINTHANUINNTTUNTITITUNTHOU
NYAT VDIATNEAT TIUUNAUTEAUTUNHOUVBIATNYATAADUKUUABUNIN NUI1 ANUABINITHMUILIANTIUNS
SYUNTAUNEATIUAINTIN VBERaULULARUANNdauIv INYRsTusEAUTUAs1siY SAdedAgyvindu 0.10

v '
v A

VUEAINTN JRauLUUABUnUNas TN YRS lusTEAUTUNA19IY TANABINITTRUILIRNTTUNTISEUNT Ao

aad

wneaslunnsnliuananeiu egrfidedAgn1@dafnisedu 0.05 WaRAITUITIEAIU WUIT ATUABINTTHAIUN

4

winNTIUNSISEUNSaRUNYAT Nuand1eiy Jeg 1 du As Tuduaud dandedrAguinu 0.00

A15197 5 WSsuiiguaNuBANAIRIuUsEAUNSalaa URUAINABINSHAILIUIANSTUNSLS BUNSARUN YRS

Sum of df Mean F Sig.
AUABINTITAAIUILIANTINTITBUNTHOUNYAS Squares Square
ANHFBINIHINUIANTINNSISEY FENINaNGY 3.48 6 0.58 1.80 0.10
NTABUNYATAUAIINT nelungy 30.33 94 0.32
RRLY 33.81 100
ANUFBINIHINUIANTINNNSISEY F¥NINaNGY 2.86 6 0.47 2.40% 0.03
NSARUINYATIUANLLR nelungy 18.66 94 0.19
U 21.52 100
ANUABINTHALNLIRNTIUNSISEY FENI9NGY 2.55 6 0.42 1.82 0.10
nsapunyasmunsiliUszendld nelungy 21.86 94 0.23
U 24.41 100
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715197 5 (5i0)

Sum of df Mean F Sig.
AUABINTWAIUILIANTTUNTEBUNTEBUINYAT Squares Square
AUABINITHAUINIANTIUNISITOUNTT | SeWINNgY 5.80 6 0.96 5.38** 0.00
AOUNYATATUNTIATIEN nelungy 16.90 94 0.18
3 22.71 100
AUABINITRAUINIANTIUNISTOUNTT | SEWINNgy 4.15 6 0.69 3.20** 0.00
AOUNYATATUNTUTELIUA nelunguy 20.34 94 0.21
3 24.50 100
AUABINITRAUINIANTTUNITTOUNTT | TeWTNNGY 5.10 6 0.85 3.89** 0.00
AOUNYATIUAIUARATINETIA nelungy 2054 94 0.21
U 25.65 100
AMUABINTARIUILIANTIUNITTEUNIT | TenINNgy 3.20 6 0.53 3.41% 0.00
douinunslunInsIy nelungy 14.70 94 0.15
U 17.90 100

9NA597 5 WARINANTTIATIZYTRYAUTEUTBUAULANGTY YBsAIRBINTRILIRNTIUNNSISBUNTHOU
\NBAT VDIATNYAT ﬁi"]LLuﬂmmﬂﬁsa’ummﬁaaumamgmwmﬁmauLLwaaumm WU AUABINTHAILNIWIRNTINANS
Boumsasuinunslunngn vesmeunuUasUALiTusraUNsalauIInwAss1ety Se1deddgindu 0.00
RUIYAIIUI Q’ma’uquaaumuﬁﬁﬂixaummﬁaau%wmwmﬁ@mﬁ’u AANUABINTWAILILIRNTINASISBUNTdo U
nEATIUNNTILANAA LBl TEd AR 9EDA

9. aAUTIENANTIVY
1. thivduyanavasaginens luiuiivinisvesuminendesviganaunas
apnuashulsusoudseudnuvenuniminanauns uasnuy ynamis daddngidumeeunnnitmends Sou

av 56.00 way 43.60 AUAIFU Fedenndesiunan1sITeaes Hatsadin Ritsonemuang [7] la@nwaudesniswawn
aussauzvenginuasiunianyfusenideanie nui agnvasdulugdumemneunndunamdgs 9nnnsfinwing
nunsdwlngigidnuegluiiesiu duideinfiuilumaniang fusenidsaniensuuu diwlngfuiiuiiv
ManuRsINEEIEMULRAeRnILETaTy mevhnsnwesTadudsiieuluiiuiidueed uogied madanaiFeu
nsaeuirununsiafidmddylunsdaasunszuiunaiouiuanfinvinuglunsiadinluiuiild venaintudng
inunsdulugldaeuste 2 seiutu TngldaewtilussiuduisonAnunoudunarasilussiuiuisendnunoutans
Soway 72.30 uardwlngiiuszaumsalaeuivinunsegysening 3-10 U fesag 42.60

2. arwfasmsauianssunndeunisaounens vasagineas luufivinisvasumninendesvdy
dnauns

AnufeImsitaLuIanssumsseunmsasunuaslunmsiuegluseiuan fanadewinfu 4.41 Tasaginuns
dauimy'mamzLﬁuiwmiﬁwa%;&auamamiﬂixLﬁusumLwiaz‘i'?u“uaﬂﬂizmuﬂﬁﬁauﬁ WYIMIAn W uAle
uagUspifiunaseninaiousgisdeiiios Lﬁaﬁ’mamiﬂizLﬁuiUU%UUiﬁﬂ33‘U’JuﬂWiL‘%EJuﬂ”IiﬁauIﬁﬁUi%?{VI%ﬂ’]Wgﬂ‘ﬁu
TnensnunudeyanazUszananaainnsindivatsisnaisunasdoyalviaenndesuazaseunquynlszaives
NSTUIUNITITIUS UBNINHES Rommanee Aphipirom [8] §alénanyin nafenaneveen1sAnynuasluudazseay
douilanusimneianizuandiueeniy msm’lmnwmiLﬁau%‘Lm%wwmwm Fannefensiasunginssuves
mammmwmmmuum msaewirinunsfivsraunad sy mmwmmaammﬁaLﬂaaqummﬁmaqwLﬁaulmmu
W 3 mumw Uy Iadauusly Ao mwmmqmwm (Cognitive domain) Vm‘lﬂﬂumumwm (Psychomotor domain)
LAzLanARTIRRDNTIAYAT (Affective domain) BsmsiannuinnssunsBeunsaeununsia feafinsysannisinue
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waznsvUIumMsEeusifegliiiussaninm vieatnszuiuniadeuitulml Wevwmimuudlalymssriaou
vieusudsunginssunisidounisaeulifduluyndiu

3. WisuWisuaudasmsnauinnssun1sseunsaaulvinens uazdadediuynna

1) HANSANHIANUABINTHAILILIANTINNTITLUNTADUNYAT YDIATNUATNAYIGUALINANIIL WUTY AF
inwasiivimunAvienudesmsimuilunnsamnduiiaouan liflnnuunnsaiuogisidoddiyneain asiiaeu
Jenuaslulsadsutsondnulueiuil Sminanauns Swiaunswun uay Smiaunamis daluagududueg
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ABSTRACT

The objectives of this research were to 1) develop and determine the efficiency of the instructional media
with 2D augmented reality technology for centering workpiece on a CNC milling machine and to 2) compare
the learning achievement of students to the predetermined standard. The samples in this study included 30
second-year students from the high vocational certificate of the Department of Industrial Technology, Eastern
College of Technology. The research instruments consisted of the instructional media with 2D augmented
reality technology for centering workpiece on a CNC milling machine, a class exercise, and a post-learning test.
In addition, the index of Item—-Objective Congruence (I0C) ranged from 0.60 to 1.00. The difficulty level of each
question was between 0.20 to 0.80. The item discrimination was from 0.25 to 0.75. Also, the reliability was
0.88. Furthermore, the statistical values for analyzing were average, standard deviation, and instructional media
efficiency. The learning achievement was compared to the standard by using a t-test.

The results showed that 1) the quality assessment score of the instructional media with 2D augmented
reality technology was considered as a very good level, x = 4.51,S.D. = 0.31, which was the overall, 2) regarding
the efficiency of the instructional media with 2D augmented reality technology media, the procedure efficiency
(E1) was 81.08 and the performance of result (E2) was 83.55, being higher than the predetermined standard of
80/80. Moreover, 3) the comparison of the learning achievement found that the average overall of the learning
achievement score was 25.06 with a standard deviation of 2.62, which was higher than the predetermined

standard with a significant level of .05

Keywords: Augmented Reality; Machine; Workpiece Alignment
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ABSTRACT

This research aimed to 1) develop a quality learning management plan based on STEAM education in
project development of technology 1 subject (computing science) for 10th-graders 2) develop a quality and
effective STEAM-based E-learning courseware 3) compare the project development skills achievements
between STEAM-based learning management plan and normal learning management learners. The samples
were Chonradsadornumrung school's 10th—graders that were cluster random sampled in 1*-semester of the
academic year of 2019 which consisted of 3 classes with 45 students each. The research instruments were
learning management plan, learning management plan assessment form, E-learning courseware, E-learning
courseware assessment form, work behavior observation form (r = .866), and project evaluation form (r = .854).
The statistics used for data analysis were arithmetic mean, standard deviation, Pearson product moment
correlation coefficient, and pooled variance t-test with statistical significance at the .05 level. The results of
this research revealed that 1) the learning management plan based on STEAM education in project
development of technology 1 subject (computing science) for 10th—graders was at an excellent level (x =4.92,
S =0.08) 2) the overall E-learning courseware content quality was at an excellent level (X =4.72,S = 0.05)
and the media quality was at a good level (x =4.24,S = 0.71) 3) the efficiency of the E-learning courseware
(E1/E2) was 86.45/86.91, which higher than the set criteria of 80/80. 4) the STEAM-based learners' development

skills achievements were significantly higher than those normal learners at the .05 level.

Keywords: E-learning courseware; STEAM education; project development; computing science
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ABSTRACT

This research is experimental research aimed to study the effect of using chatbot in blended learning. The
chatbot was used to present and review studying content. Students can do exercises via the chatbot in order
to increase the learning achievement. It is a text-based conversational chatbot with teenager personality and
was designed to be easily accessible via the Facebook Messenger. It uses Natural Language Processing (NLP) to
translate conversational messages into the intents according to the conversational context. The experimental
designs were Pretest Posttest Control Group Design used to compare the learning achievement of students,
and Static Group Comparison Design used to compare the working memory of students. The Population was
vocational certificate students in the colleges under the Institute of Vocational Education Northeastern Region
1. The 2 classrooms of samples were firstly selected using clustering random sampling method, then 60 divided
into 2 groups, namely the experimental group consisting of 30 students learning with blended learning using
the chatbot, and the control group consisting of 30 students learning with traditional method. The content was
the Basic Hydrocarbon Compounds in the Science for Life Skills Development course. The research instruments
consisted of the chatbot for blended learning, the achievement test, and the students’ working memory test.
The data were analyzed using the mean and standard deviation. The differences of the learning achievement
and the students' working memory of both groups were compared using independent sample t-test statistics.
The results showed that the learning achievement and the working memory of the experimental group were

significantly higher than the control group at a statistical level of .01.

Keywords: Chatbot; Learning Achievement; Working Memory; Vocational Certificate Students
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ymuyuANY (Online Tutor) luifewniFesiiugiuansdsenoulalasmiveu v ineimanifiofauvinuzdin
nangnsusznatednsivdnmmsdnsy 2562 Iagin13vineu 2 wuy Ae nsnumuiemuniZeu uazn1smndey
Au3 (Challenge)
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4.1 Usznsuasnguinegns

-

Usernsluedded WuiniSeussdulssmatevasividnluaau@nuendfinvivunalnguvamis dafa
anfueifnuniang fusenidsanie 1 famifuSouneiviinemansiflofauinusTialudmsdnu 2562
§1U7U 861 AU

HosngBsugnuisesnifutuiFeuiiidnvarlunmsmedisndatusguédriadunduiedislnginisdu
wuungal (Cluster Sampling) ifleldonduiisuduau 2 #oa fesaz 30 Au Mntushnsduegnsiedeismstuaain
ieutwipsnSeudungunaassuaznguaiunu

4.2 fudsiAne

fuusfu Ao matanadsuiuuunaumaiunisliusmuontaslunisdanisBeud uaznisdanisdeusludy

Seuuni

MUY Ag Nadugnsn1enNIsisen wagseauaud v URNuveisey

5. 35aIuN15I9Y
5.1 1sesilalunsise

iwdosileflilumsideuszneuse wmuevdmiutiglumsdansGeus uwuneaeuianadugrimenisiFeu
LLazLLuummaan’mmmﬁwmuUﬁﬁ’ﬁmummﬁﬁau

wsnuenililumsifedenuuulifidnsamduitasluntsumuaug (Online Tutor) luionidesiiugiu
a1sUsenevlalasaisuau IﬂEJN’Ium‘iWﬁHim’l‘\]’1ﬂﬂiNﬁ@qu'ﬁWE‘J’J‘U”I’JVIEHWIﬁWEL‘INEJ‘IN@,J’LﬂVlﬂHu‘U’mLLa’J’NLuEJWWI
Wauar UL IUandaugnees Usinadianumingay nevindn IdndnnsiauiuugnAimuniiglandiug (Intent
based Approach) uuunanwasu Dialogflow lasuynuendzwlaitenintaunuivesdbialieisnisussuiana
AMWI535UYF (Natural Language Processing) TﬁLfJu%’aagaﬁa’m’ﬁansmamaléﬁ' (Intent) WA2IATINNITADUAUD
ndulUgld fiFouannsoldrusinuweundiadi Facebook Messenger Faffiousinnuduine uaziirdsldazain

fidveenuuuliemuenlideintesaussly fiyadndnuns (persona) (umAmneengUszan 15-18 T sins
ToanwlumsaunnlndidssiuiodFou WeliSouidnaynaunuazduay Bessnlumsaunndl 4 1aadius fe
nslisuuzth msvuymuidomuniGeu mavaaeuanug uasmsuunaunu fuandugud 1

IN: tutor, challenge

amungvesansusznaulelasmsveu

‘ uaalAy ‘

uaafu ‘

welcome

B 3 uealay
> Auuzth | ‘

ansalsiniin ‘

OUT: tutor

fosanoth }—;»{ I t:> ’ usaneged ‘

challenge ‘

e

= |

Fudumn ’ uoadlaruazAlau ‘

nInAISUENTAn ‘

luea ‘

B ‘

asUssneuduvisitismiulasioudu

2eAUsENOY

JUT 1 NM399NLULLTRITINTAUNU (Story) waglandus (Intent) Yeawamuen
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wnvenazulatenuaunuiiuandiuemigisnsussuIanan1wssIueIA (Natural Language Processing:
NLP) susznause 1) lamd1us welcome Junsaumnsinnie wugtinisldanu 2) wada tutor Wumsnuniu
domunizeu mmuaLuammumiauwmmaﬁuamm sUnm  wazniadeulun fleuamnsniiufduniusiu
wamueylsnnsiissiderny ieidenuyiiuamueniiaus 3) laas1us challenge unsviuuumeasuLilenunIu
anus Toaeuiduunvuysifovaneduion uwnuenaziauedeaeuiiazderudeniny viesunm fissuneudiniy
fhensfiast vieideniuydauden Mnduusmuenaziaasfney Wegsuhuuunaseuaufiaiasrvenaziuuli
ASeunsu uaz 4) 1ndn end Wunisauunaunn

seminenmsaunn idsldeenuuuliummueniinsnovauedludnuasiaduusdiungidouioadausagdlaly
n1si3eu mdsgdlagidoulunsdiifimsaunuuenidomiie esenuuuitessnlunsaunuiuasiondiuaas
FevFesudaliinmsiamuwmuenuuuwaslesy DialogFlow FaduiiesiiofimuniilinszuiumsFeuiveanies
(Machine learning) fun1suszanan wsssuAdmivulalanduslulsslenaunuivesdlinu uagnouausmiy
ngvieisessmiilsioanuuuly fauansluguil 2

-

' Dialogflow Intents m -

[°% ¢ @  Please use test console above o try a
sentence.

LD v Google Assistant. ('
Entities See how it works in Google Assistant. (£

Knowledge

Fulfillment uier

anumnenaemninaylaiasefuay
Integrations

[ECLAENTCEL CiT

Training —

Validation analanin

uaRLAY
History

fluaa
Analytics

waalel

Prebuilt Agents wamnadod

Simad

De
> Does anilsznausuvitd

JUN 2 MITRLUIMIUaNATNIEBIINTAUN (Story) wazland1ws (Intent) Wildeanuuuld

dewannasafidulfinauowmmuenliingdaouivineimanfiewauvinuzTiamaasslnu uagnsnaey
Armgniesiadienn uuunaaey wagmsvhauveawnuen udWiulssmadeiaueuuy Mntu IR Foudlils
nguieemaasslinuieifudeyansaunuanlidugndeysfindudmuliumuenuuaiandius (Train Phrases)
usiugunntuteuiluldlunsmaaswield Tnsdnvasnsaumniuumueniiiauiaiaudnansfogui 3
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TolasaiSudu

&
Augnansusznavls Tasasuew
Seeiu: 3.6 Bl

pzlsanyuiuing

Gy

AAAAA ALKENE

W om
e® ... €9 -
MoK ¥ .

....

Toun &%
1. LDRLAU (Alkane)

& aefuasiiusue

Gy

AWNAEINHIAATZNA

G

2
o8

09 i O ii
< 5 uavauash 4 \,‘C’.)-"\ vavanavh e < 5 vavauatls
s v = F
1AHAUNSE 8ua7 :Iﬁ%'] u.m‘l:ma'ﬁﬂsunau Aimaz 15 90 2 st
S g LATANSUDUN Al 45 10 @
o fiY 2-3 152 i
wugiu uaﬂmwm 4 riigeanu
aisus:znau o Lﬂﬂﬁ‘iﬂuﬂi’m‘i“ﬂa "B Quiz naunisIN|

Aump wiaavinadzuas lof
Wpas s

finavue 15 9

AzuuLsIN 15 gn TAuza:

ansusznavlalasansuau
Usznaumaaslming

muanNinevig 2. unadu (Alkene)
{ A HO
3. usalay (Alkyne) o HI
g uyvihedman & 4.exlsuén (Aromatic) a HC
& i ; - H,
- YU 9 HN
5 o o * g
S dlaishas &
RSN ansuau v lalasiau
wAumpsaJ'n'n "d@nsdsznay fwafiuinmlsnoy
lalasensuan” iaannse laToasasvauiiuunas Teana:

asisznavlalasansusu

(@) myaununlundumuniuaug (@) myaunnluerdwnmageuaug

Tudnwagdaning waznn

(n) msaunnluandwmuniunug
Tudnuuziyduden

3UN 3 wanueniimunu

dmsunvunaaeuianadugninisninieu Wuuuuneaeudste 4 Fuden wdaineandeasuliiiauese
wLsusmﬁz:umum5aamwmmamﬂwaﬂamﬂiummaumifrmsuwmmu 3 iy WleUszfiumdviimnuaonades (10C)
mnthudendeaouiifiaduiimuaonndessenine 0.50 - 1.00 S1uau 20 Fenadraduuuunnasy udnhlunnasdld
futinseusssuUszmatetnsivdnilidlsnguiiedisdwau 25 au iudeyansvuuunaasuiiiedinsizyime
ANNEINOILUAZEWIRNTILUN WUTTRaRUTAIAINNEINIIEDE TN 0.20 - 0.80 AAEIUIATUUNDYTEWINN 0.20 -
1.00 wazdiAeuidesiuegil 0.78 annsathluldanuls
Tumsianuuuiamuswazd §ifenu ffeldhnmsfnwgiiuuiaziamnnuideiiieadess sendeasu
FongAnssutumnusudainauesefiformasiuau 3 i uiseenidufunisauasssdiuna $1uru 2 v
BenmgsumsaouineimanslundngnsUssmatiotasindndiua 1 i evssiiumdviimuaonades (10C)
niudendeaouiifiendaiimiudenndesszuing 050 - 1.00 S 10 Fosairaduuvumaaey udrhlunaaedd
futiisuseiulssnadetnsivdnililinduiedns wedeudominiinudues lisunansSeuluseiusiuiuly
$1uau 25 au udeyammihuuunaaeuiieliasgiAAEINBRaSILaTILN WuideaeuTimANuEINdY
9gj55mI13 0.20 - 0.80 fiAngaguunoEsEMINg 0.20 - 1.00 wazilmAnudesiuegil 0.82 awnsathluldauld
5.2 Msafiun1sneasuasiiusiusiudoya
AU Bmanedaglfluuuunismaans 2 Uuun T
5.2.1 WUU Pretest Posttest Control Group Design Wansfsgudl 4 iilet3suifisunadugvsmanisieuyes

AiFeunSouwuuraunaunsltuuendislunsinnssens dudiseunseulutuseudni

eXe Sh.

ER
CR

Oy X
Oy -

O,
O,

gﬂﬁ 4 LUULKNUNITNAABILLUY Pretest Posttest Control Group Design [24]
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IN3UT 4 ER unungunaass CR UNUNGUAIUAY O; LNUNSYNUUUMAZRUABUEEY O, WuMSUULMAaeY
VAT @ X UnunmsInnsiseuiuuurainaunisiduamuendigdanisiseus
5.2.2 LU Static Group Comparison Lansfaguil 5 tlelIsuiiisusziuanudwazufifnuves]iFoud
Bruwvumaumaunsliusmuendaslunisianstoud fudidouiiFeulududound

ER - X O,
CR - - O,

gﬂﬁ 5 LUULKNUNITNARBILUY Static Group Comparison [24]

9IN3U7 5 ER uwnungumaaes CR ununguaiuau O, wiumsvhuuuinszduanudwasdfifnu uaz X ununs
Famsiseusiuuraunaunslfuuenisdansiteus

visaniauiedesilofldlunsiteiaiaouies §idelddiiunsnaasuaziivsusnteyaluiauien
FuA 2562 anufnuIveINguiieeny uiaznauldsseziaan 120 widl (6 muisen) lnelingudiegnslaldau
wsnuoniimunduneuiunmeaes 1 Yu thauaidemitliiisfestuidemillinaaeafioanauiugulunisly
suitorafintu uginistvamniiieutsngunaasauaznguauay iurinimaasdesifiusunudeyadie
wuuneaeuieueu niliesiaouneininemansifionaninueiinvhmsaseudomiFesiuguasdszney
lelasanduou T Sounumunnulnengunasoddusmuondiinmuiu drunduaiugunumudonuouas i
dioulududou snihilifiZouhuuumeaeundadeu uasuuumageuinssfunnusuasUfifnuesiFou e
nsnnreasaTaesngy §iterhnsrvnudeyaifteldlumsingideyadely

5.3 nMsnsevideya

{iduiiemzideyanadugvimenaiiou uasdeyanansiuuunagouinaudivasyinnussaiadouay

drudonuunasgiu ndusisudsuamiuuandismessadugninaimaiou warsefuanusvusd fiRnures
fi3vuiansnquieaiinadeuiuuunguiogiadudaszroiiu (ndependent Sample t-test) Hsagldtihuauananis
Basveyaluddnly
6. NANTAY

6.1 namsIsuifisunadugrsmensiFeuvesfiouiisunuunamaunisliummuentaslunisinnisdous fu
fiEsuiizouluduSeund

M19199 1 KaN15IBUIBUAREENANTTNLUUNARBUNDULALVEATUYRINGUAIBE1NI 2 NGy

e - flaursau WA
nguiaaENg ASUUULAY —
ALaaY S.D. t p ALaaY s.D. t p
NQUNARDY 30 7.27 2.41 15.97 2.83
, -0.25 0.40 -3.20% 0.00
NRUAIUAN 30 7.13 2.34 13.43 2.88

** ftfuddymnsadafiseiu 01

9919 1 o t ssAialsnansiuunade uieuSsuvesiFouisasnguannisfanie -0.25
wazAl p A1 0.40 unndnseautedIfny .01 ﬁﬂaiﬂlﬁdwamiv‘hLLUU‘mmaaUﬂ'auﬁaumaa;ﬁﬁauﬁgﬂaaamju Talumneng
fusghailfdAgmeada TnegisoungunaassitldunisianisiounuunaumaunisliuamuentisianisiFeus 1
Aedenamsiuuunagsuneulieuegil 7.27 (S.0.=2.41) dufiisunguaiuguiildiunsianisiSeusuuuund
AndsnansyuUUvaae URsuSBUegT 7.13 (5.D.=2.34)
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dIUNMSWIHUTEURAN TYINHUUNAO UM AS HUTDINISEUNAUAIDE1MIEBINAUNUTT A1 t VBIAURAEHA N9
LUUYIAARUNE 1S 8UTaIiSBusaeInguInnIsAuInian -3.29 waren p fien 0.00 Weandisziutudidty .01 Asag

I A v o o

IFdmanisviuuunaaeundsiouvesdissurisaanguiinnuuandsiuegrsfitedAgniaifinsedu .01 Inedieu

naunnaesiAadranIsYuUUTAGUTAIegTl 15.97 (5.D.=2.83) gsninfieunguaiuauiliiunisdanisSeuiiuy
Unf sdidnadonadugvinenindeuneuSeuegil 13.43 (5.0.=2.88)

6.2 nan1siUBuisuAuTvaIzUfTRNuvesiFeuiiGounuunaunaunisldumnuendaslunisianis
BoudiugFeuiiGeuluduiouund

A15199 2 wan1sIguiguANUT LU URNUYRINgUM a1l 2 ngul

NEUATDENN AZUULLAY Aade S.D. t p
NAUNAADY 10 7.10 1.94
: -5.47* 0.00
NRNAIUAY 10 3.80 2.58

** ll‘LlEJﬁ’]ﬂfUVlNﬁ iw(ﬂ‘U .01

91NANTNT 2 WudAn t maqmm?awamiﬁwLL‘U‘UMmaaui’ﬂwﬁummﬁwmzﬂﬁﬁ’amwaa;ﬁﬁ'auﬁy’ﬂaaﬂﬂdumﬂ
N13ATUIMIAT -5.47 wazAl p A1 0.00 UasninszautiudiAy .01 %aaiﬂlﬁi’]ﬁL%‘EJundwmaaqﬁ"Lﬁ%’umﬁmmiﬁsau
qumammum{LmLquawmmmmiLsausumLaaammwmvﬂgummaamwmaunaumumammuamﬂamw
afAfszau .01 ImmLﬁauﬂawmammmmaaimumwmwmwﬂgummaw 7.10 (5.0.=1.94) dugiSeunguatunudl
Aadsr iU iRnueg 3.80 (5.0.=2.58)

7. agduazafiuTenanisidy

7.1 mawSsuifisunanisinuunageuneulazndaSsuvesisoungumaassiildiunsinnisSeunuunannany
nslduamuentisiansBouiiudiSounguamuauiilisunsinnisSeuduuudnd nuimanmsiuvunasouneuou
ﬁuaamLiaumaaaﬂamlmLLmﬂmaﬂuammuaammmqaam LLamTwmmwLsaummmiwu%wuiuuw,wﬂﬂammﬂu Tu
mumamavmwamaawamSumaﬂmiaumaaaﬂam wuidmnuuansefusgsiidoddymsadanisziu 01 Tag
AladsnanTLUUMadeUnANTEUTRINguNAaBsgINI T BungumIuAY uandliuiinsldusmuendislunis
fanadeusiililisoumusoiaunadugrinenindouligeiuld amgiduduiidesanusmuendiiamutugn
sonuuuliliuadnanuarlndifesiudiFeu fiSeuaunsadnidldie aunsafiufduiusiufiseuladumeyana waz
novaueiseuliegaTinsiud ensdwmanemivaulanazanuseanmslunissew; dieaiiussgedalunsseu
TifugiSou vlvgieuiidausnlunisiousdainaue denndosiunanisidoves Song [20] AiwuinslefiFeud
UfduiusfuusmueniutuisluduresUiinanaramnm avdwaronadugvinisnisiiouresdFoudie siuds
KaITes Fryer et al. [22] wag Ruan et al. [23] finuinsTdusmuenlunsSeutetmunadugninisnsSeu
voaf{Foulinvuls

7.2 wansiSeuiisuanuvae U UAnuresiissunguveassiugiseunauaual nuindinnuuandeiueeg
fffpddymsadafisedu 01 Insnudwaz foRnuvesiGoungunaasiganiigiSeunguaua uansliiuinge
Q’ﬁawumuwL'%Emrzhul,mmuama'ﬂma’lﬁmmﬁwmwgjﬂ’amuﬁmiﬁmmeﬁu awpiiduruioadunneusmuend
ﬁ@umﬁugﬂaamwﬂﬁﬁﬂLauaLﬁamﬁ%u nevinsaronsldnounilands iamﬁﬂmiﬁ'}Lauaﬁﬁwmagmwuﬁamwﬁﬂ
amadeulm ilifiFouRnawalaiduegned nmslmeuiudiouildnwsssund msiddsldieseninegiou
funamuon sasinsnusUsuumsmumuarsiiidninessuasnaiuusviul dmalvinnudludomvesgFou
ity aonedesiunantsifores Benotti et al. [18] ua Abbasi and Hameedullah [21] finuinsldusmuondae
TunsdamaidsudansaianssduanusivesdiFoulvidutule
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ABSTRACT

This research aimed 1) to develop the lesson management plan using MIAP teaching method via web-
based instruction on conditions design; 2) to develop the computer-assisted instruction using a game strategy
on conditions design with good quality and efficiency; and 3) to compare the achievement before and after
using MIAP teaching method together with the computer-assisted instruction with the game strategy on
conditions design of the second year students studying of a vocational certificate level. The samples used were
the second year students studying in the Information Technology Department of a Vocational Certificate Level
in Phra Nakhon Sri Ayutthaya Technology College. The samples were selected by using sampling techniques
with two groups. The research instruments were 1) the lesson management plan using MIAP teaching method
via web-based instruction on conditions design; 2) the computer-assisted instruction with the game strategy on
conditions design; and 3) the 30 achievements test questions having the consistency (I0C) with the average of
0.67 - 1.00, the difficulty with the average of 0.20 — 0.55, the discrimination with the average of 0.21 — 0.76,
and the reliability was 0.938. The research results showed that 1) the quality of the lesson management plan
using MIAP teaching method via web based instruction on conditions design has good level (mean values =
4.59, standard deviation values = 0.17); 2) the quality of the computer-assisted instruction with the game
strategy on conditions design with content topic has medium level (mean values = 3.70, standard deviation
values = 0.50), and design technique has good level (mean values = 4.80, standard deviation values = 4.80);
3) the lesson via network on conditions design has efficiency E1/E2 = 85.02/84.90; and 4) the achievement of
students after studying with the computer-assisted instruction with the game strategy on conditions design is

higher than before studying, with statistically significance at 0.05 levels.

Keywords: The computer-assisted instruction with the game strategy; Board same; MIAP teaching method

Aachievements test
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ABSTRACT

This research is a study of environment in Architecture building supports self-directed learning, Case study
at Rajamangala University of Technology Isan. It has objective to study self-directed learning behavior of
students and environment in architecture education building which supports self-directed learning. Target
group is 196 Bachelor’s Degree students majoring in Architecture, Interior Architecture and Urban Planning
Management. This research is a combination of qualitative and quantitative pattern. Research tools are Survey
Form, Observation Form and Questionnaire. The data are analyzed on qualitative and quantitative basis.
Statistics used are Frequency and Percentage.

The research found 1) Self-directed learning through outside class behavior nature of students. They often
gathered in nice weather, semi open air area. They also used mobile phone to search for information from
internet. Activities were meeting, group working, doing homework, and relaxing. 2) Environment in Architecture
education building should support self-directed learning everywhere and every time, and appropriate for
creative learning. Appropriate weather was an important factor that supported happy working of the students.
Moreover, green or natural area around education building should be provided to support better concentration
of the students, effecting on better working performance. Learning Environment have internet signal support
everywhere and every time, have relaxing area, and have common area for co-working can be used flexibly
with easy access, informal pattern at 57.10%, partial separated area at 48.00%, cool colors at 82.10%, a
combination of furniture arranging at 57.70%, 3-4 seats of group at 40.30%, and have relaxing atmosphere at
62.20%.

Keywords: Learning Environment; Architecture Education Building; Self-Directed Learning
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