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Abstract

This study aimed to analyze the spatial distribution of undergraduate admissions to the School of Information
and Communication Technology, University of Phayao, and to develop an effective educational guidance route plan
in Northeastern Thailand. The research applied Geographic Information System (GIS) technology and Network Analysis.
The dataset comprised admission records from academic years 2011 to 2024, totaling 14 years. Spatial frequency analysis
was conducted, and target schools were identified using the Simple Additive Weighting (SAW) method, based on
two main factors: the number of admitted students from each school and the time period of their admissions.
The results revealed 10 schools suitable for educational guidance activities. Additionally, three scenario-based route models
were developed: (1) the shortest distance route covering 487 kilometers in 365 minutes, (2) the return—-oriented
route covering 589.08 kilometers in 442 minutes, and (3) the multimodal continuous route covering 477.8 kilometers in
358 minutes. The findings support strategic planning for targeted, efficient educational guidance under limited
resources, and promote equitable access to higher education. This approach aligns with the goals of sustainable

development and lifelong learning enhancement.

Keywords: Network analysis, Educational guidance, Multi-attribute decision making, Geographic information system,
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[ Objective 1: Analysis and compilation of spatial data on the number of students. ]

[ Student Admissions Data Collection and Preparation ]

v

Filtering student data by student frequency and ]

number of students by province J

v

[ Import spatial data of Thailand provinces ]

v

[ Spatial Distribution Map of Student Frequency ]

[ Objective 2: Analyze the best connection route for the school. ]
[ Student Admissions Data Collection and Preparation ]
School selection using a simple weighting method
4 )\

Import Data on the Northeastern Road Network

and School Location Data

v

[ Network Analysis ]

v

[ Simulate a map of the connection routes between schools in the Northeastern region. ]

v

[ Shortest Route ] [ Return-Oriented Route ] [ Multimodal Transportation Route ]

Figure 1 Research Procedures
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Table 1 Admission Data of Students by Region

Academic Year
Region Total
2554 2555 2556 2557 2558 2559 2560 2561 2562 2563 2564 2565 2566 2567

Central 18 20 21 23 23 34 15 14 23 21 31 57 72 65 437
Eastern 0 1 1 5 1 1 3 1 4 9 10 12 21 9 78
Northeastern 10 15 13 8 9 13 13 10 1 14 15 35 35 34 235
Southern 1 3 3 3 4 4 2 2 2 2 6 10 9 22 73
Northern 351 394 380 336 347 326 232 256 281 258 334 443 490 467 4,895
Total 380 433 418 375 384 378 265 283 321 304 396 557 627 597 5,718

Note: Regional division according to the Tourism Authority of Thailand (TAT)
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Student Enrollment Map, 2011 - 2014 Student Enrollment Map, 2015 - 2019

School of Information and Communicatien Technolegy, University of Phayao Scheol of Infermation and Communication Technology, University of Phayac

Academic Years 2011 — 2014 Academic Years 2015 - 2019

None.

| 1-20 students

Nane

1- 20 students

21 - 47 studerts

| 21 - 20 studenis

41 - 60 siudants

&1 - 80 studants
I o1 - 100 siudents
0 50 100 200 00

B 5 - 100 stucents
’ I iore than 100 students L : I o< thar 190 students
T N loneters BT W Klomete s

iderts

61- 80 studants

Source: Division of Educational Services, University of Phoyao Saurce: Divisian of Educational Services, University of Phayao

Figure 2 Student Enrollment Map, 2011 - 2014 Figure 3 Student Enrollment Map, 2015 - 2019

Student Enrollment Map, 2020 - 2024 Student Enrollment Map, 2011 - 2024

School of Information and Communication Technology, University of Phayao School of Information and Communication Technology, University of Phayao

Academic Years 2020 - 2024

Academic Year 2011 — 2024
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[ hNone
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- — e - — e s
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Saurce: Division of Educational Services, University of Phoyao Souree: Division of Educational Services, University of Phayao

Figure 4 Student Enrollment Map, 2020 - 2024

Figure 5 Student Enrollment Map, 2011 - 2024
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Table 2 Appropriate Schools for Educational Guidance

Factor of Student Graduation Rate Factor of Academic Year Frequency Range
School (80%) (20%) Totd
Score
Students Level Score Range Level Score
Ban Dung Wittaya 9 High 5 2020-2024 High 5 5
Si Songkhram Wittaya 7 High 5 2020-2024 High 5 5
Loei Pittayakom 6 Moderate 3 2020-2024 High 5 3.4
Sriboonruang Wittayakam 6 Moderate 3 2020-2024 High 5 3.4
Khamsaen Wittayasan 5 Moderate 3 2020-2024 High 5 3.4
Chum Phae Suksa 4 Moderate 3 2020-2024 High 5 3.4
Nawang Suksawit 4 Moderate 3 2020-2024 High 5 3.4
Satri Chaiyaphum 4 Moderate 3 2020-2024 High 5 3.4
Kaset Sombun Wittayakom 4 Moderate 3 2015-2019 Moderate 3 3
SatriRachinuthit 4 Moderate 3 2015-2019 Moderate 3 3

22 Wan13AAINEALATIENE (Network Andlysis) LAZNITEIINUNKAISIABILEHNIINITUNE LI

o/ = = v v a o/ o 1 = ! v ldld dl
Tunmamzusanideanie Tnatédeyaaunuaritamumdlseden wodr dunneiifaonumnzandige
AmSuNMsuHzIg 5 W (uay 2 TseBem) amnsnsnassdimnenisiuneesndiu 3 e nieamade

P a & a ° & N C o A & o =
Tamnaszazaalunsdwnadund TneAnnoeinanudai 80 Alamassiedali wedunsasrmaden

Tunnssranlalinugugfiom TnaGusuanlseGeniiag inafigaannumnanandensien ol

1) Wil 1 EnIenSUREIWILULSEEENaTigR (Shortest Route) TaaimnnqmiFadiv
a1nlsaBaufiagrneannuniingndenzienuinfige (Origin) s TseBautiugednen TsvBauanisndyiie
TsaBouiuadnensssd lsesBowndafinenids lsaGeursamssingt Tsadouasiinenan T5sBuuefyEe
Anenans TseBonguundnen TsaBeunuasanysolinenan uarlsaBeuasddanf auai wudn sanszeznng

T9AN 487 Alawes waztinanunIsFHuyuHsIIaaaY 365 Wil vida 6 49l 5 Wit (Table 3 and Figure 6)

Table 3 Distance of Educational Guidance Route 1

No. School Distance (kilometers) Duration (minutes)
1 Ban Dung Wittaya 0 0
2 SatriRachinuthit 71 53
3 Khamsaen Wittayasan 72.9 55
4 Nawang Suksawit 16.3 12
5 Si Songkhram Wittaya 34.6 26
6 Loei Pittayakom 24.7 18
7 Sriboonruang Wittayakarn 100.2 75
8 Chum Phae Suksa 57 43
9 Kaset Sombun Wittayakom 41.2 31
10 Satri Chaiyaphum

‘

~N ©
‘()J o
%] N

Total
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Simulated Route Map for Educational Guidance, Route 1

Udon"Thani

. KhonKaen

Point 1 Ban Dung Wittaya Point 6 Loei Pittayakom
Point 2 SatriRachinuthit Point 7 Sriboonruang Wittayakarn
2 4 Total Distance
Point 3 Khamsaen Wittayasan Point 8 Chum Phae Suksa
487 kilometers
Point 4 Nawang Suksawit Point 9 Kaset Sombun Wittayakom

Point 5 Si Songkhram Wittaya Point 10 Satri Chaiyaphum

Figure 6 Simulated Route Map for Educational Guidance, Route 1

1 4

2) Wil 2 diwrnenmauisauuuiisundudingguinans (Retum-Oriented Route) Taarinun

'
a v

qaENfuanlsvEeuTingea I Anendanaenfige (Orgin) Ae TseBeutinugdnen TasBeuasdadyie
Ts9BenByayBesinegas lsaGeguundne TsSauamidund TssBamnensanysoiingnas TsaGausuam
Aenassd lseBemndadnuiy IsaBeurRamsuine uazlssBouasinenan aMNaIRD W 5aNsEENNg

I9AU 589.08 Alaims WaLlHnan N SRWNIUUZINORY 442 Wit vide 7 Fala 22 Wi (Table 4 ond Figure 7)

Table 4 Distance of Educational Guidance Route 2

No. School Distance (kilometers) Duration (minutes)
1 Ban Dung Wittaya 0 0
2 SatriRachinuthit 1 53
3 Sriboonruang Wittayakam 78.9 59
4 Chum Phae Suksa 57 43
5 Satri Chaiyaphum 102.2 77
6 Kaset Sombun Wittayakom 69 52
7 Khamsaen Wittayasan 135.2 101
8 Nawang Suksawit 16.3 12
9 Si Songkhram Wittaya 34.6 26
10 Loei Pittayakom 247 18

Total 589. 442
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Simulated Route Map for Educational Guidance, Route 2

T G Udsi*Thani

Nong Bua Lamphu

. KhonKaen

Point 1 Ban Dung Wittaya Point 6 Kaset Sombun Wittayakom
Point 2 SatriRachinuthit Point 7 Khamsaen Wittayasan
Total Distance
Point 3 Sriboonruang Wittayakarn ~ Point 8 Newang Suksawit
589.08 kilometers
Point 4 Chum Phae Suksa Point 9 Si Songkhram Wittaya

Point 5 Satri Chaiyaphum Point 10 Loei Pittayakom

Figure 7 Simulated Route Map for Educational Guidance, Route 2

3) WWumaft 3 EensuszuUseIfas (Mutimodd Transportation Route) Teiriwsinq aiaihny
snlssBenfiegvinssnsmiivendenzignsnniign (Origin) fe Exann Tsadenstinug e Taadeuassadyfie
TsaBeusuminenassd ssBowndofineds lsaGeuasfingnan TssBourBainssine TssBuuefynEe
Anenans TseBonguundnen TsaBeunuasanysolinenan uarlsaBeuasddanf auai wudn sansvesmng

VAU 477.8 Alamns waz e un SR uNIsIIISAN 358 W7l wide 5 4alae 58 Wit (Table 5 and Figure 8)

Table 5 Distance of Educational Guidance Route 3

No. School Distance (kilometers) Duration (minutes)
1 Ban Dung Wittaya 0 0
2 SatriRachinuthit 71 53
3 Khamsaen Wittayasan 72.9 55
4 Nawang Suksawit 16 12
5 Loei Pittayakom 49.5 37
6 Si Songkhram Wittaya 25 18
7 Sriboonruang Wittayakam 76.1 57
8 Chum Phae Suksa 57 43
9 Kaset Sombun Wittayakom 41.2 31
10 Satri Chaiyaphum 69 52

Total 477.8 358
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Simulated Route Map for Educational Guidance, Route 3

s

y: -l Udon Thani

Nong Bua Lamphu

i . KhonKaen

Chaiyaphum & Hey 1 Label

Point 1 Ban Dung Wittaya Point 6 Si Songkhram Wittaya

Point 2 SatriRachinuthit Point 7 Sriboonruang Wittayakarn
gty Total Dist

Point 3 Khamsaen Wittayasan Point 8 Chum Phae Suksa
477.8 kilometers
Point 4 Nawang Suksawit Point 9 Kaset Sombun Wittayakom

Point 5 Loei Pittayakom Point 10 Satri Chaiyaphum

Figure 8 Simulated Route Map for Educational Guidance, Route 3

Conclusion and Discussion
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nnamATsitiayaiBeiuiidasTiamnsasununagngideini unnsasy lasBeuifiaanamsnzas
A NEMAN IsNNsUuEII NS AN R eg et ZeaeandefiuwaRnYes Spatial Decision Support System
(SDSS) AisinnnslidayadeiniisznaunissinaulaBnagns (Maczewski, 2006) Tnsnanisiinsnzitiaya
FneAgnnstasiminuuLegnedte (Simple Additive Weighting: SAW) wudn fladdinuauangandansfinen
uaztnanmadnAne fnaesnefiisdidny sy lsdmurmneftun Hinsuieyausmnatdoiias
(Yoon & Hwang, 1995; Triantaphyllou, 2000) Ael§ifiadnim@nmuaan SULUTEHIM WATNSNEINT HAITUHLIT
(Longley, Goodchild, Maguire, & Rhind, 2015) NaaWe lsnnsAmaenlseBeniiaaansmmnzan lnnsuisumnnisfne
flsman 10 TseBemn THun 1) TseBenlinugdne 2) TsaBouramsnine 3) TseBamasfinanan 4) Tsadew

= A

By EINeIAns 5) lsaBaumuaingnassd 6) lssBuugnunAne 7) TsaBewmndsfinundy 8) Tseduu
A as

a

!
asEtenf 9) lsesBuununsanysolivenan uaz 10) lseBunan3sndyiia Snvialdsnassainiienl (Mult scenarios)

U
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T 3 gy THun iimneszasne@ufige (Shortest Route) WUGT 398920zM9vI9Rw 487 Alawmns uazlfinan
Tunnsifumaunnayiaan 365 Wil viae 6 ala 5 Wi, dnediaunaugendnats (Retum-Oriented Route) wudn
FMITEZNVIRN 589.08 filawnms waztFinantuniaidumiounzunayiolu 442 wndl wia 7 dalue 22 il
WAIEWNLULABIHDY (Multimodal Transportation Route) WL91 598378isnNyivaw 477.8 filawms uazlfinan
TumadiumaunzuWayiofu 358 Wil wiaa 5 4l 58 wndt ferin iunsuuussfissdaiudunmeiimanzas
figalunisuuzunanisinenennnisidaluasell Wnnsazvieulfifindenaadululitunistiuwonis
M3AAszAlATn eI naTIMENEINTBEN MENZEN TouuaAniaanARDIiNTWATHERY FING ANUANNST
uwazAnE (2558) 7ilHHNN193LA91AlAT9Ene (Network Andlysis) snTdTunnsfinmuaidunieviaaifiaanumnms
hdmdndnBuazasnn WelAiAnlszanBnmgegaiunsindnens uardsranadaeiu Soyusml aas
(2560) il¥szuuansanmagRamans (GIS) Tungarusdnnienisviesfiaauuy Multimodal Transportation
e lnnsEwneiilszinBningega
. ¢ y o A : da. & o o

NITNIVRANRYNDUUTUWILUULUNAUY (Place-Based Guidance Strategy) wmmﬂmyjmﬁﬁqwuw 908
@ Ao ¥ ! = A
Winuwaneiiddnanintuniseenalentanienisinunldrssupquuazyindien Tagawizuiiniivinglna
waaRiadnindiun1adints FsranadasnuiinnuIanITNmunAgsEn (Sustainable Development Goals — SDGs)
07 4 Mafamdnmanaziudmneuaisnsndntonafnunfidaoninifietnewinfeuazyindes (United Nations,
2015; UNESCO, 2017)

' & R I A a v ! A [ o v A =

aein9lafinm namsRneniidaiidesainfiasianson Tun mstiies 2 Tedanantunsdadenlse@on
FepnadalipsaunguilfiBennininansfiadng W auaulatuanenin Azuuais wiafanssHuL LN,
d4 o Fo XL oo
Tipedpanluiun s

ot s adeTuswarAsimuILuLsaesiisaniadeiiiiuioulsuiniu wu n1simssiteya
o o/ = o/ = a =1 a L4 a = L4 dl dl U
FinBen sviulsedeu ngiinssnmaienannien Tededimaraugia Wsiladefimmaamnandiiasdos
o/ = o/ | 45 z:l 1 o o 1 =3 2 dl A a 4
funslenaaniumsfinuse Weinanssikgn tunsiuangalimang saniepastiirsefiatings
\@391993g 193 Location-Allocation Analysis Uae Service Area Andlysis ABANAIHAUE A THNFIHNIE NN

(Esri, 2023; Tang, Wang, & Yao, 2014; Kraak & Ormeling, 2020)
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