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Abstract

This study aimed to investigate the current conditions, problems and obstacles, and needs related
to learning management in embedded systems and Internet of Things (IoT) technology, and to propose
learning management guidelines for Higher Vocational Certificate students in the Information Technology
program. This study employed a preliminary needs analysis within a specific vocational context, using
purposive sampling to select the participants. The participants consisted of 24 second-year Higher
Vocational Certificate students and 25 teachers involved in related instruction. The research instruments
were two 5-point rating-scale questionnaires. The instruments were validated by five experts, with Index
of ltem-Objective Congruence values ranging from 0.60 to 1.00, and showed acceptable reliability. Data
were analyzed using mean and standard deviation.

The findings revealed that: 1) students' overall self-assessed competencies and basic knowledge
in loT were at a moderate level (X = 2.85, SD = 0.57), with the lowest mean score found in network
connection and cloud data transmission skills (X = 2.46,SD = 0.51); 2) teachers reported the lowest
mean readiness score for the adequacy of budget and instructional equipment/media compared with
the other items (X = 3.96, SD = 1.27), followed by readiness to manage differences in students’ prior
backgrounds (X = 4.12, SD = 0.83); and 3) students' overall needs were at a high level (X = 4.37, SD =
0.44), with the highest need being an All-in-One training kit integrating Input—Output-Network functions
on a single board (X = 4.63, SD = 0.58), while teachers' overall needs were at the highest level (X =4.77,
SD = 0.38), with the highest priorities placed on End-to—-End IoT project design (X = 4.84, SD = 0.37) and
the use of loT platforms (X = 4.84, SD = 0.47). These findings indicate that future learning management
development should focus on reducing hardware complexity, promoting active learning, and providing
a basis for establishing preliminary design requirements for embedded systems and loT training kits
aligned with the vocational education context. Therefore, vocational institutions should develop
All-in-One training kits in conjunction with scaffolded learning activities and End-to—End IoT projects.

Keywords: Embedded systems, Internet of Things, current conditions and problems, training kit,

needs assessment
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33 duuudeunuaueselnsandidmdsnyiustuvaienailsiuazmelilad IoT welilad
MINsANY S 5 vy ilensieseunuasadauiion (Content Validity) lngauiuasuiinuaennasd
seninetaAnuiuingUseasd (Index of Item-Objective Congruence: I00) #an1sUswLiiunud1 Toraunnde
fifin 10C ag331i13 0.60-1.00 Fsgeninnaifiivun (Faust 0.50 Tulv)

34 vnuvdeuailiinssgandvssduaumzauveed safoldsluduarmgndesondem
ANumIzanen1w wazanudululalunsiluldas Wnglduuuussidunnsidussanuen 5 sedu
HANFUTEEIUNUI wuuasunudmsugiSeulanumuzaulagsiuegluseauuin (X = 4.35, SD = 0.66) uae
wuuaeundmiudaeuiinumingaulnesieglusedunin (X = 4.21, SD = 0.66)

35 duvuasuauiiumsuulgsandeiausuuzvesinssgandilunsisaeunnudediu (Reliability)
TneldAduuszaniueanivesaseuuin (Cronbach’s alpha) wun LLuuaaumuﬁL‘%‘auﬁmmmL%aﬁ"uwhﬁu
0.786 dmsusuaussauriiugiu 7 9o uay 0.814 dmudumnudeansduiu 8 fe druuvuasunugaey
frmuidesuvindy 0.966 dmsusuilgmuarguassalunisinnisifous 7 9o uaz 0.899 dmiusu
anudeenissudu 9 4o Feagluinamivensuld dmsudanudetuvesuuvasunuasusuiymiuas
gUassrlun1sdnmaBeusiifen o = 0.966 tu agieudrsomadanluduifanududedetugs down
sefatiadsnunsnensuaridunnsinnisSeuinduiusiuluanimaswesanufing
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A15197 2 a5UANNINATENWRIY (WuuapUnIa)

4 o L ANUWIENzEUlnY 4o
LS9 10C (%29A1) v - = AMNBNU (Cronbach’s O)
anIIAal (X, SD)
wuuAUnWHSEY  0.60-1.00 4.35, 0.66 (110) 0.786 (AusTaneiug 7 U0)
0.814 (ANUHpINsINTU 8 18)
wuuAeUnM@ey  0.60-1.00 4.21, 0.66 (111n) 0.966 UayuargUassalunsinmsisens 7 4e)

0.899 (ANUABINTINTU 9 U0)

nuewe: 10C uazeuwizalsyiulaggmssnandl 5 viny; Cronbach’s 0L AMNINAINNGNAIBENHISEY n = 24 UawE@eU n = 25
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vostoyaildFuneuthluiiasevinansada
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Uszananadeya Ingldadifidonssau (Descnptwe Statistics) léunl Anade (X) uax muwmwummimu (SD)
il m‘vmmmmmﬂml,ﬂammwmamLaaa Al
ALLULIRAY 4.51-5.00 1B aeﬂussﬁummﬁqm
AzLULLRAY 3.51-4.50 nefis ogluszduann
ALLULIRAY 2.51-3.50 Mg agﬁlmsﬁumuﬂma
AzLULIRAY 1.51-2.50 maneds aglussiutes
AzuULRAY 1.00-1.50 e aglusziupsiign
uanani AnedssanLardud suULIRIIIUTINTE AR TR UM INALLLLLAA BTy ARD
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fundedsuardundoiuunnsgiuveinzuuuadseyaramelusunsy SPSS
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Ansanlidudduanudidysmdy warldrmdudswvuunasgiulszneunsiaiuanuasnndomie
ANUUANAYRIRNARTILluLAAZ T8N
lunsdnaseiuummansianiadsuiuasdeimundesiudmiunsiangeiinnuingUssarded o
FWednfiunistaedinanisiasieiidausunann 3 a1 laud anmdagduveanisdanisiseus Jynuas
YassalunsdnmsBeus wasanusssnsdndulunsdnmstous siansansuiuteyaandedmanuvaieda
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Sampling) wardvuanquinin lawA fi3eudiuiu 24 Au wagdaauduu 25 au oty nansAnung wmne
dmsumsesuianmiagiu Ygymuazguassa wazanudeanissiduvesnsdamaSeudiussuuatenailesi
wamellad o7 luviumesamuAnuiiduiuiifinuuaneierisanufnuififedes nninisaguésdana
ugsszannsenafnuimunaluaaniig

wenani Feyatildannsideadeiidudeyaiisaummainuuuasuadundn dsasiounisiuiuas
auAaiuvesFouuazdaoulutianaridny Jsereddedidaludunsesuisidsdnvesuiunuissenig
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wazssuedermualowudmiumstanwindussuatematlsiuanmalulad oT luszeestoly
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nsdiauenan1sITensell fIdedaddunanmsiinseiliaenndesiuingusyasirensive 4 Usems
oun 1) anmdagiuweamsdnnisiseus 2) JaymuazeUassalunsdansieous 3) anudesnissnduluns
Famaioud way 9) madaunngiuumenisianiadouiusstermuadesiudusumaiaungaiindiussuy
avownailsiuaznalulad 10T wuu All-in-One Tasransideiseazidoassioluil

1. wans@nwanmdagiuveinisdanisiseuiiussuvaneinaleinasinalulad loT

MnmAniteyansUsziiuntesesidsussiulssmatietnginTndugs SuT7 2 S 24 Ay
w1 Tan g Souliaussnuswararudiugudussuuaiesnailsiauazmalulad o7 ogflussduliunans
(X = 2.85, SD = 0.57) Wlefinsanidusete wui invefiFeulssilivifinnuannsaanniign fe ewannse
Tunsleluswnsy IDE wazsUlnanlanasuasalulasmaulnsaass (X = 3.21, SD = 0.88) 5898911 AD AUAIUIT
IuﬂWﬁL%auIUiLLﬂsuﬁugflu (X = 3.04, SD = 1.08) kazANUAILSOLUNISATIVFBULAL LA ITDRANAINVBILUTWATY
(% = 3.00, SD = 0.98) wuzivinusiiiAuadesiiian o muanastlumadederietsuasnsddayatunars
(X = 2.46, SD = 0.51) 5998441 A9 ANMEINT0lUNIHDIATBENMTeTndLt 0edu (I = 2.58, SD = 0.78) uag
auanansolunseenuuulasanui loT (X = 2.71, SD = 0.62) fanandlunisneil 3

M397 3 Anadeuard e UuIIATFINYeITEAUANTIO UL UG
Auszuvaneinaililazmalulad loT nyusesiseu (n = 24)

sussnusugLTeGeu X SD  sAUENIIAUY
1. anuanunsatunsiolusunsy IDE uazdUlvanlan 321 088 Uunang
2. mmmmifﬂ,umﬂ%EJuIUsLmeﬁugm (éfmﬂi/ﬁauisu/qﬂ) 304  1.08 Uunang
3. ANNEANANTLUNTATIERULATUN Ll aRananvaalUsuATY 300 098 U1unang
4. poenEselunsdsusowazs A TUeS 292 097 Uunang
5. ANEANANTALUNNTEENLUULATINUAU loT 271 062 U1unang
6. PuENSAlUNSHD9SBE Mo ind Doy 258 078 U1unang
7. amuanansalumadoudeirsetieuaynsdetoyatunamd 246 051 oy
SARRLATWT I 2.85 057 Uunans

NBWIA: ANRRYTINLGY SD TINFAUINIINAZULUIRGYTIBYAAR (composite mean score)
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2. wansfnwndymuarguassalunisdansieuimussuvansanatlwazmalulad loT
MnMnEsiauAniurengaeuiiAsaTesduiu 25 au wudn Tasamsamssiuaumioslunis
FnnsiFeuegluszduann (X = 4.21, SD = 0.90) atalsfimu iWefinnsanidusiede nuissduiifeeds
ilandsazvioufsdednfnmseguassaiibuiian Ae AuifissmevessuuszanauazsuugUnsal/dedililuns
IN5EEUS (X = 3.96, SD = 1.27) 5891 Ao mwmmmhwaqﬁugmﬁﬁ'au (X = 4.12, SD = 0.83) uazANULADeS
m'aLf‘iaq‘uaqqﬂﬂsamasLﬂ%@ﬁdmﬁiﬂﬁ‘tumﬁmmsﬁaui (X = 4.16, SD = 1.03) fauanslunns il 4

M19°99 4 Anadeuazddsauunnsguvessyaiuaunienlunsianisseus;
suszuvananaismlazinalulad loT Mnyudesaeu (n = 25)

sen1susziuanunioslumsianisiseus X sD sTRUAUNTON

1. suszanauassnnugUnsal/Aefllifinnufisme 396  1.27 1N
2. uansnsvesiug g ousglussdufianansodamsld 412 0.83 1N
3. euiafiosdoidesosgunsaiuaziafeteililumsdansiouf 416 1.03 1N
4. inansUsynounsaew/Aflodenndesiasieronaiiuug 4.24  1.05 1N
5. nalumsdnRanssuufoReieiifiegludlagiufimnuiisae 4.28  0.74 1N
6. yoilniildtlagturielidlamaidousairietne loT 1¢ 432 095 1N
7. ypilnilitlagtiuaunsaidenlosd iy Input-Process-Output 16 436 0.95 1N

sARAEA NI 4.21 090 N

nuewma: (1) Anadesiuuas SD SIUAILIMINATLULIRAETIBYAAA (Composite mean score) (2) M3 eiliTesddumuALadY
nenluas WeazvisusyiuaunieunmnIuaztadnien/guassaiiunimuuunvesdeu

915197 4 FaFssddunuAadsanndligs wuin enmseaismereUUsENALAY LY
gunsal/deildlunisdanisGeusiicuadeiian uasilen SD gefls 1.27 agvioudn faoudanuAndiuuanseiu
AoutsnAeszAuALLisanevemsnensTuuIunvewmues wansliliull wiunsaaufnuvseuisans
azflarumionlussdunis uidilanumdondduninensuargunanifidmasionunmnisanisFeus
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fattu msmundetmuaidesiulunsiangefinuuy Al-in-One Ssaslianuddyiunnuduan
Banunuiareugaveulunisldanu LW@T,Mﬁw:nianuqﬂm“Hflﬂamauﬂswammﬂuamuﬂm:n“ﬁi AuAUNTay
Aumnsneiu

3. wansasgianudosnisslulunisdnnsdeuiiussuvanesnatlsiuaznalulad loT

nansasziaudesn sindulunsdnnisiseuiudeendu 2 yuues liun yuueswesfSouuas
HUUBIVBIAOY

3.1 3uN9EITeY

EouenudisamsdndilunsianisGouslaesmegluseiuinn (X = 4.37, SD = 0.44) illefiansan

Husrede wuin anudesnsiifidedegeiian Ae nsiiyeflauuy All-in-One #1534 Input-Output-Network
Liluvesadien (X = 4.63, SD = 0.58) s0%au Ao Mslasudiuzidounduwagnsagyiounanisiseuiag
sz (X = 4.50, SD = 0.66) wazmsdniisndeuniefanssuaiuiiewnuvinuzianzmsneuilasanu
(X = 4.6, SD = 0.72) Fauanslunseil 5
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A13199 5 AedouazdiudeduunInsguTeeEAuANAeIN1sI TN
AUNITIANITREUFIINYLNBISEY (n = 24)

FensanudesmsinduvediSeu X ) %f] Y mﬁ:”,,
AMUGBINTT  AEARY
1. 9aln All-in-One 53 Input-Output-Network Tuuasaiden  4.63  0.58 wnnTiae 1
2. mslasumuugih (Feedback) Lagn1sagyiounan1sizeus 450 066 N 2
(Reflection) aghaluszuy
3, M3daRsnTeunietnssuai o Tnus ez 4.46 0.72 17N 3
nowlATIY
4. freghilAndu wienesueiiaziuneu 4.42 0.50 1N il
5. 1A5997U Smart Home/Sensor Network 4.33 0.64 qn 5
6. SpUTBUNTE C UL ESP32 4.29 081 1N 6
7. 138U MQTT/Cloud Wawyi1 Dashboard 425 068 3170 7
8. LNUIUTELTUNAULAE ABU 1S NUNANE SEAU 4.08 0.72 10 8
swwisnmsw 437 044 N -

it 5 ieRasanaudvuaddueInmdossiuduanyuLesvesiSeu nud
sremsiifianudifygegn Ae nisiiyainuuy Al-in-One 59 Input-Output-Network 13luuesaLiien
509031 Ao nslasurmuuzthuagnisasviounanisiseudegalusyuy warn1sindsnfeuniofanssuasuiie
WAUTINEELRNIENNDURN AT

3.2 3NDIVDEARY

Faoulirnudidysennudeinmssniulunsdnnissouilaesmeylussfunniian (X = 4.77,
SD = 0.38) Imaiﬁamsﬁ'ﬁmLaﬁaqqﬁqm”mﬁ’u TawA N15e8NWUULATIY 10T kUU End-to-End (X = 4.84,
SD = 0.37) wagmsldunanmlasy loT 1 ThingSpeak wag Blynk (X = 4.84, SD = 0.47) 7098431 fip Yoirlnuas
nsdeusawuaswan (X = 4.80, SD = 0.50) Faudinwed Wi-Fi wag MQTT/REST API (X = 4.80, SD = 0.50)
fauanslunsieil 6

M15199 6 ALRdsLazaIudLULINATEIUYD ST AUAINADINST T
AIUNTTINNTFYUFAINYNLBIRADU (n = 25)

srensANUfRINsIduveEidau X SD izf] v mTU,,

v AUABINTT  AWEARY

1. onukuulAT9U loT wuy End-to-End 4.84 037 WnnTige 1

2. Tduwanwasu loT (ThingSpeak, Blynk “1a*) 4.84 0.47 wnnTige 1

3. ypflnuaznisienselauigoindn 4.80 0.50 WnnTige 2

4. Wi-Fi ag MQTT/REST API 4.80 0.50 Nﬂﬂﬁ?jﬂ 2

5. y30UIM13 Cybersecurity Lo 4.80 041 1niign 2

6. inwsaudaun1wn C uu ESP32 4.72 0.54 WnnTige 3

7. vinwgAoanstoyauazdumesiud 4.72 0.68 wnnTige 3

(Serial/12C/SPI/PWM/Interrupt)

8. sanuuuie/lunu/inasiuszidiu (Rubrics) 4.72 0.54 mnﬁqm 3
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