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Abstract
Purpose: This study aimed at developing information, media and digital literacy (IMDL)
development framework suitable for distance students in higher education.
Methodology: The research method included documentary and qualitative research. Key
informants consisted of documents, twelve Thai and Filipino key persons in distance education
and IMDL area, and twenty teaching faculty, educational technologists and librarians involved
with distance students’ IMDL development. Thirty-eight participants including STOU teaching
faculty, librarians and graduate students were purposively selected and on a voluntary basis
to try out the strategy through the developed activity. The research instruments included
documentary analysis forms and interview/focus group guidelines. Content analysis was used
for qualitative data analysis.
Findings: Research findings showed that 1) the “SSS” (Students — Staff - System) model for
IMDL development framework for distance students in higher education was comprised of
principles, key strategies and indicators, focusing on students as the center for the holistic
development, the new roles and competencies of faculty members, distance educational
designers, librarians, as well as the management system, distance educational and learning
management system, supporting service system, digital technology and infrastructure system
and digital learning environment; and 2) teaching faculty, librarians and students were very
satisfied and benefited from participating in trying out the activities and recognized their
roles.
Applications of this study: This research is a guideline for educational institutions and related
agencies to use in driving information, media and digital literacy in an open education and
distance learning environment in which online education and learning are the new normal of
society and everyone is a student or distance learner through online learning.

Keywords: Information literacy, Media literacy, Digital literacy, Distance students.
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Abstract
Purpose: The objectives of this study were to design and develop the public bus complaint
classification using the deep learning approach and to assess the complaint classification
accuracy.
Methodology: This investigation began with the design and development of public bus
complaint classification using deep learning approach to create a binary model for dividing
words by deep-cut algorithm. After that, all words were transformed into a word bag for word
indexing which could calculate keyword weights for classifying statements to mitigate the data
duplication problem with t-SNE method in order to make distribution of similar words for
formulating 7 classes of public bus complaint classification.
Findings: The findings revealed that all classes were found to be accurate at 90%. However,
the service provider class which received the largest number of the public bus complaints
achieved its accuracy only 83%. This resulted in a variety of different information based on
the user context. The comparison between the deep-cut algorithm and the fast-text algorithm
showed that they both attained the high accuracy in the same direction. When measuring the
accuracy of the service provider problem tagging, it was found that the accuracy reached good
level. This indicated that the public bus complaint classification with deep-cut learning
approach provided accurate results, especially the accuracy of one complaint per one issue
due to the suitability of the issue terms which could be defined by the context. On the
contrary, many problems found in the study were caused by duplication of terms in some
classes.
Application of the study: The study findings are of benefit to responsible individuals for
improving their services to meet their user service needs.

Keyword: Text classification, Machine learning, Deep learning, Public bus
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3.1. wsnan1sNUIIVTINToNA (Data Collection)

v U

a v

NUITEFUTNUTIUTINTD50938UTALAUE1TA151 UL VBIDIANITVUAILIATUNTINN
ngldmewnsiuaisisazuuivuesa http//www.bmta.co.th/?q=th/forum Tunuaniedseu
5003ANINAINTEYTUNETUIUN 1 ung1AN 2564 89 31 NINGIAN 2564 TIUNIEU 1,275 oA
g v o v Y o A = o & s 2
Wudeyalanigidesaaseumindy fwm1s1ei 1 undmnuluguvesiidionanssssunn (ixt) uonidy
2 du dwn 1 dnduyadoyainilu (Training dataset) i slananisduundeseaiousalngans

= ¥

41515008MEN155BUTTENAE deepcut 31U 1,020 Taaa1u Anvdufesay 80 uazdIuil 2
91w 255 Femu Anduieway 20 dwndudeyanaaeu (Test dataset) ludnwazaostoyaill
Usinguineulunisiseus (Unseen dataset) iU seliiunandnugniodvaeanIsiwuntasoseu

salaeaNTANs ISy

M15199 1 9950958USDLlAYANTANST Y

adu doA2Y
1. Uns Prompt Card iinidundllale wdedliieny
2 11 25-3 9321-liven Uk laeans 40252

1275. Uo.16 laisuglagans

3.2. uagan1sinsuadaya (Data Preprocessing)

Weswndeyaiiiuiaindumesidamedsnisymiu (Mitchell, 2015) inazdsingAnds

[

asUkuutanL (HTML tag) naenauiiinsesmuieniuguniskanmaidudiulszneu duunau
wilUuszananadnlusdesdnnisiudeyanlailussideuneu Tnenisldnisimunguwuudnuse
(Regular expression) tief1munsUuuulaseastsvesdoyalveglusiuvuivunzaunenisuily

U5217a6a

o A ! v 14

NuITeTuLdedmnAdnanenisiInuanudnvazrasteny Jekiinssurunisiide

q

] Aa o o

g [ a a ¥ o v o = Y a
ATYn LU‘L!IUI‘LW]WWI’NL@?J'Jﬂ‘ULLu%Iu&Jﬂ’]iﬂ’mﬂﬂ’mEm‘Vliﬁ]WU'JUF"I']a@aQLi’e]EJ 9 auiuﬂ%guuuumm

o w o 1

n1seusiaedn Wilinnsmdarveaas ag19lsnd nszuruniswioudeya dareidadiasuas
\A3DIMINEITIAREY N3MERATBIINe (Space) Msidnmey (Swear word) waynsiUdeusisnys
awdangulimdusmfuiidniovue devaziidinssuiunsulsiniuinedesanesiiu deepcut
Tugenasiely

3.3. ua@amil,l,ﬂﬂﬁ'm']‘le}ﬂwﬂ (Thai Word Segmentation)

[

ANYAULTRIN W INEUUTAULANANAUN1¥ISINgY 1H8991NN1W1SINguazivesingly

[
o 1 o a v

N1352UAMAAEAT BNTIIFURUUVBIANAAINNITUTEANUVRIMISNYT @38 wagdITTugNimdIun



Journal of Information Science, Volume 40, Issue 1 (January — March 2022) 25 of 41

Usznaulfieusiinumnevesi sudupudnvazveanivlng Jahlilassadveniwinesiam

o w 6

Fudau IngnavainiswuiAfigndesdinnuddysenisiideyarmdniluussuianaludusely

Y

[

(Tapsai, Unger, & Meesad, 2021) agnslsinny dinafndavidrney 4 Useiiu fe 1) Uss@ndamn
nsuUad 2) minsaaeuuazuiludaznaiia 3) sULUUATAEAAMTINAINYANY LAY 4) NTUWUS
naudUszan damivariviliRanadwsillignieauasfndisiuaumniinsenudenisysranana
AWEIIHREMTUN TS LNY

Msuwlsmdmsunwilng wdseendu 3 Yszuan Teua 1) nsudarlagldng (Rules-Based
Word Segmentation: RBWS) 2) ﬂ’]'ﬁLLUQﬁm’mwaumﬂiu (Dictionary-Based Word Segmentation:
DBWS) Uag 3) NSkULA19IUN15I38U3 (Leaming-Based Word Segmentation: LBWS) uATeTud
Tgnisuwdsmnwlneaunisiieusidedinaienis@eulusunsuniwilugeu (Python) Hu Google
Colab n3edaifiufie Google Colaboratory Thiuu3nisleadlusunsu Jupyter Notebook Tngusem
n4fia (Google) dwfuiTsunazionldnrwlnseu annfudivicuuuasufinnesuliuinig
UUAAIA (Software as a Service: Saas) fifldane3fiunsuusmneingliidenldauuinue wu
newmm, longest, pyicu, attacut, PyThaiNLP Wwag deepcut ﬁﬁwuﬂmau%ﬁw%g AosUDLITU
(True Corporation) LUUsZUULUIALUUISBUSLTIEN (Deep leaming) Ineimuisielumaiuy CNN
(Convolutional Neural Network) wuu 1 ff wmennsalindasnussaiduiisuduvesdmndely
shemsduundeyanuuluun3 (Binary classification) InsnisiSenldauileddu deepcut.tokenize

WislUadaniiveseuigusalagalsansnsaednuiu 1,020 Teseuseu WeglusuAnaed (Term)

PnuuIzwlasteyavivunlusglusuiaduasdiludnunieged (Bag of word) (Jo, 2019) AsnIni 1

Sy v [l LA 1

il ‘e, ‘wed’, L, ‘@7, ‘mag?, AW, N, 0, ‘ehe, Tedaszune’, ‘winaw’, ‘9u’, ‘sa’,
“adw, larl, ‘A, Insdwl’, ‘maeevne’, so’, ‘ane’, ‘ae’, ‘U, 87, ‘waw’, ‘Sunse’, ‘un’,
‘g7, ugn’, a7, 9ea’, ‘U, ‘@ate’, ‘Gu’, sa’, ‘Uszuan’, ‘waz’, lu’, ‘9en’, ‘U’
Do 1? byt € Yt i) et y [ y ¥ o Doggr fmey? ¢ 1 i d
faaduw’, ‘so’, wand’, ‘9v’, ‘se°, ‘ee’, ‘anw’, ‘Uszuav’, Seadew’, ‘sa’, ‘Ua.aw’, ‘n.’,
‘g7, quad’, ‘@’ 17, ‘eaa’, ‘Ui’ ‘aszidq’, s’ 47, 91977, ‘waz’, ‘nsev’, lu’,

=

ga’, Aw, W, Tasans’, ‘se’, wd’, ‘ane’, ‘ae’, 'ns e, ude’, b, ‘eea’, ‘Une’, e,

W, Bn, e, 4, ‘9007, ..., ‘hino’, ‘glyuad’, i’ 8wl

A 1 MsLUsmn e lneedanesfiu deepcut

3.4. 49QAN3a319AYUAIRNN (Indexing)
Wunszviuniswlasenarsimluniwisssueid MWasuiianesainisatnlavas
Uszaranald nsadeduiilunisadiesdiunuenans (Document representation) Tiagluguves

LIALADILENETT (Word vector) fi@unsaaiulA1udIntnan (Term weighting) BEANTSABNRIATN
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Usingisnuaneu 9 ndeseuieudiuiu 1,020 daanu udniluiulilunauiynsy (Dictionary)

wialdudasmdninnulveglugUsivil

] v

ag4lsAd AnuTIngUes q Tunasenans envazdininuseanudAytesninddidgy

o

dmsunisduundedesdousalasansaisisue Jeosinismearimiinguuuudiieadienis
Fiasrzdindnuesda (Term Frequency-Inverse Document Frequency: TF-IDF) (Manning,
Raghavan, & Schiitze, 2008) Lﬁaﬂsmﬁummﬁﬁ@mmﬁwmLaﬂmimﬂ 2 Jasefiflanuduiusiu
fio Aranudvessn (TF) Wewiudagmdulsinguesudluuluudazionans dsaunisii 1 a1y
meaasndulupwivesenas (1DF) Tnemsliedminfuandnuasdlddusumuresenas
?zfqmi%ﬂi']ﬂgaguiL‘T;Juai”]mumﬂiuﬁammamﬂmiLawwzaﬂ’uﬁu wazUngegtiesluyavetenais
Fuvderioue fiaunsh 2 wazazthaauivesidny (TF) wazAarurndulunudvesenas

[y

(IDF) wasusiagAn aaiuiievanihvdniausauenddnsiddgeanunls daunisealudl

IuuisIngluenans
= (1)
FIUIUAMNINUALULONES

IDF

( FUIULDNANTNIVUAN LT RANTEUN ) -
O

2
o v

unenasiilmaulInged

TFIDF = TF * DF (3)

caa 1

INNAANFALNUANENINLAT TF-IDF 21nvenansviaviun Fadusdnindwuildunazidulaniy

o w a

d1AYVRILONANT MukWIARAIANYIgNna1IfsUeeNgauazlilaungeguatsienansawiuly

o

v A [ ]

WalnAndenAmanwazdmsuassadsmdnsilunsdmundamlunisliuinng

q

[ ) v
a S

T ullY TfidfTransformer Tun1suiA1UINTnYe9A1 (Raschka & Mirjalili, 2017) wiw1q
wulgyndeyaniianudideuiu duilewnandnuiinveyaduunniiudeuiuluyadeya
3.5. uagan1sanilfvastayanle t-SNE

I3 P & ° ¥ . A o v a
Jundldlutuneunisdrsadeya (Data exploration) Wieviaruidnlaseasidunnieluves

o w 1

v ! dl v a ¢ v ~ v a ay v
Toya noulazdndnszuiun1sinssiteyaludusely Wesnyateyadu (Dataset) MlAan

Y

Mswdamawneliu 91vsiiaududen dmasenugnieuasszuzatlumMMATeiveys 39

Aowin1saniias Waiuisadinsieideyasonundne@u 1ay t-SNE (t-Distributed Stochastic

a

Neighbor Embedding) Walu1lae van der Maaten, L. kag Hinton, G. (2008) Huisadenldly

mM3uanmatoyanliliadu wnnzduteyaniififgs IneasAuiuauaieafeiuseninguedqn

Toyalununifgiwasiunludfng ieusuanuadteadsluli 2 sedviaiearflandunisgayde

(Loss function) 91nn15ns¥a18iveanIuunazidu (Probability distribution) lagldnnsnszaiesn
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1 d‘ IS ! 1%

LUULNNALRBU (Gaussian distribution) i1 Tan1@n1snszatedelanuwaizaaiiiad dsUs19pane

Y

o

zdlaosinumounu WuiuwnuvesnnuRanainainnisdy Tunsivuenuduiusseninega

afl

Yoyaluifgs uazlddndiunnudonuuvesdnaisveanguiaedis (Student t-distribution)
weas1smnutazdunuunszaneilulida Wetestunsnszandvieriudeuvesgadeyaluiifd
Fadunaunandamiavestoya (Curse of dimensionality)

ASetuilduuusians Skip-gram Tzdendmil maw’%wiumsﬁwmsﬁmﬂﬁﬂﬁayﬂu
USunuasiiiu (Zong, Xia & Zhang, 2021) Msindulunatiavinenmesvesdtimneuldidu
#1nas (Center word) waz¥iuIan13nTz9188 (Probability distribution) 28efiuaziduusun
yaefi fennd 2 wansdnwarmsihaulagldfulssleasedieie “ane 185 Sidn-nasuay

drunnldeanthe wasuny wouduriugasn”

Skip-gram Model Target word (Center word)
99
Precict 4 Hp Predict Window Size =2
a1 | 185 | 538 |maaawne |druunn | la e | u. |eldunu | wou | Fu| ru| 52| Ba
Context words Context words

AN 2 NMFYINUTOIRUUII8D Skip-gram

1NTUAIMUA WINDOW_SIZE=2 iiengnuaAIvainIsandaninuiiazasiazlagnauien
(Overlapping) (Zhai & Massung, 2016) vasAntnuteludnwazADUNTILAZUSIAIAINTIUIY
nmuavesrdming @ansen 2

A9 2 HAENSAINNITFRTEANAIUUA WINDOW SIZE=2

No. Input Output
1. GRK] 185
2. @y $98n
3. 185 GUl3!
54, an 157

91N9115199 2 Useleadeg1ams “ane 185 S9dn-nasuny duinlivente w.asuny woudu

=

587 Wermun WINDOW_SIZE=2 agldynuasadnuau 54 518015 9niuszy 3 msfiwes

>_

A a

T dutiiotTonld t-SNE wuu Skip-gram (scikit-learn developers (BSD License), 2020) #1

=p.

' [
a 4 v a

ANFUAUAIL 1) AMuAAIERIINISeuS (Learing rate) Wiy 200 Wudaaildlunisuiusedu

AMuSINISSeusveslasatieyszanniisn d1m3u t-SNE dnedludae 10 §9 1,000 2) A1mun
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AudUE (Perplexity) Winfiu 30 Lilegn1snszatefivesnauinazdu (Probability) Sneglugia 5
§19 50 way 3) MUUATINIUNITIINGT (Iteration) Wiy 1,000 geandmsunsiiinussangam wilal

AIAINIT 250 WAANSAININS 3

AN 3 NM3aRdAveIUBYANIY t-SNE

PNANT 3 WU HaaNSINATHUIAIN T eazUseneuluniemges § dauauuin Weniu
NIEUIUNTaNIiATeIYaLanI8 t-SNE Walazuanimadayaniniug1geuiu dullleswnainduiuis
Poyadnuunnivivdeuiuluyadeya wiviniasanasluluneasiBenagnudi dnmsnseanedives

nguniauadreadeiuludnuusadawmes (Cluster) sulsduuulunisiinainuiunvesinnes

a

71 Wululuiiemaiieaiu (Euclidean vector) fsnwil 4 nguiidisunuumsiinainuiunvesniaes
Adululufiamafendu wu “lisen” dnusngswdu “the” uasdululuiianafsadudiin
“genliiain” “laethe” “wivn” uay “lithihe” Wusiu Saduiiumwesmsaiinaianisaeniuds
nsdanguadamesiiosuundefoaisusalasansasisnslunuddedul fvuaanuuida

sEAUANUTINElIVBILTUUIN1S (Customer satisfaction) ulunsaulunisdnngu 3 Verma &

'
1 1 =

Ramanayya (2015) na1971 LAg1989AUN15USN15VUEa1515ue T udeteIAlsEnaunan bawA
AUATBUAGUYBUAUNIT (Route) wazaudlunsiAuse (Frequency) Aetiu §Usenaun13gsng

ududessuidiuanudenislunisiiunisuasninensniifugliuinis laefia1sunanaunin
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n13UTNsAlAsumuAINA1Anisveanan danalinisiuitnanInyeiusnsngnaAlusagsie
azlasuainnisanfunisifeddu e19vzdauiianelavesdSuusnisuansdieiu L9y

ANNAZAINAUIY MUUANITUALNITANTLIIY NOANTTUALAUTNIS duvu uwazdededu q Wudu

aedlsAf usazesdusznaumalanunsalinudnvastos o livaiwogns dannsei 3

M19197 3 AaaNwzNgasTuAMN NN IUT M SUUdsEs 10U

Comfort and

Convenience

Schedule and

Operations

Crew Behavior

Cost and others

Aspects

Overloading

Notification of

Schedules

Courteousness with

Passengers

Notification of Fares

Boarding and Alighting

Following the

Schedule

Helping Children and
Old Age People

Returning Small

Changes

Seating Arrangement

Prompt Service During

Break Down

Rash and Negligent

Adequacy of Fares

Movement within the

Bus

Maintenance of

Vehicles

Appearance of the

Crew

Charges for Luggage

Driving Comfort

Cancellation of

Neatness and

Schedules Professionalism
Travel Time Arrival/Departure Attitude of the Crew
Timings in General

Luggage Allowance

Stopping at the Bus

Stops

vYa v

AINNANTNN 3 NI

Y

=

o

MNFFNATIENNOATUAMAN WAULTINUALENAINUTUNAITIIUT NS

salpeansansIsay ethuasiaduratalunisdnuntdasauseusalasansalsisue sansen 4

1

Boca Raton, FL, USA: CRC Press

U8R, 970 Public Transport Planning and Management in Developing Countries (111 109), by Verma & Ramanayya, 2015,
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M15197 4 MsdauaTeiiieasuauanyugmuuTunMsiuInIssalagasansn sy

ARE

AENEALY

AnasUIY

1) AANANSIUI

2) AANEN15IDNSUAS

3) AANAKIIUINTS

4) AANANISAUTA

5) ARNASIUN UL

6) AaaaUnsal

Twusnns

7) AANENINTANT

Jasiulsaseun

Rash and Negligent

Stopping at the Bus Stops Board-

ing and Alighting

Crew Behavior

Courteousness with Passengers

Helping Children and Old Age

People Appearance of the Crew

Neatness and Professionalism

Attitude of the Crew in General

Schedule and Operations
Notification of Schedules
Following the Schedule
Cancellation of Schedules
Travel Time Arrival/Departure

Timings

Maintenance of Vehicles
Prompt Service During Break

Down

Comfort and Convenience

Driving Comfort

Overloading
Seating Arrangement

Movement within the Bus

FusaUseum vaded liufuannung

95195 Tanuduiungruneivun

mMsvensasuddlingatie wwethe

venliadn linthe ldsensu

Aseunsen N5l Yndesrnugnin
wazAMUduiioo I nuaaninauiunay

nnaulsusnng

MSAUTD waggamrunemunanfinivun
MABAIUUTINUUALANULNE OB

SOLMUENTANTIT UL LAALLEUN

AN1nwazALNSaulunsIIUS NS89
SOlMEENS SINDNF WD LATRIBUR

AsUARNANY

anmuagaunTouvesgunIal
AMSIUSNS AIBaUSUBINTA Tl
LA3DI8EU URNILANEY aanlu

WOUNALATULETUFNG 9

M5UaINUlSATEUIN NISHIUTLELING
ANULEINDYDITINY kazUTanadlaeeansh

AN
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S =11
; fl
W o
@ Radnlgg

ﬂﬂﬂﬂh ADFLUE
& @

gerLan
e y
.115\1'-11?“ .*i"am%quin_‘
- TOTELS
.‘I.u' A gsatai s @ .E'H’::Eﬂ‘w
4 Uil M,- @ .- TEuEnuud
ile 1t AR B
o U J Usrd @ ' qF LA naziiy

/ ‘1(1.11

=nooel’

AT 4 NMINSEINMVBINGUNTAIUAGIBAFATY

PNA15137 4 Bhanadsranaiiiedestunisieaseunuuunnsliuinissalavansaisisey
MudnwzNIINTEedvesnguifinnuadieadaiu dinmi 4 uiseeni@u 7 aana Laun 1)
AaaN153uT (Driving class) $1u7u 191 Todeu3ou 2) Aatani15aeniuds (Shuttle stop class)
91U 190 Taeeiou 3) Aanaxliu3nIs (Person class) 31U3U 262 TaFodiieu 4) AAANISLAUTA
(Bus schedule class) 91u2u 126 90509138U 5) Aata@g1un1nue (Vehicle class) 4771 125
Ta3pusu 6) Aanaaunsadliu3nis (Equipment class) 31Ut 87 U850458U WaE 7) AANANINTNNT
Uasiulsaszuin (Prevent epidemics class) 91U 39 195091581 muvTunnsliuinissalagans
ansnsniz MnduvhmsuUasusazaaalvieglusuuuuluund (Binary) Usznaudae 0 uay 1

=

4. wansAnen
mATeiifgusrasdifieeanuuuuasiauinisduundedosisusalasarsasisusdas
N5L38USLAIAN UarUseliuAIIUgNABIVBINANITIILUNTDT9LT8UTALALANTAITITE WUY
nansAnwuernIseUTIeNa Ssandendel
4.1. PanUUUKATRAININITILUNYa3TEUTAlAYH1TENS15UEANTSITEUSLTEN
vhungUszianannssuundeya (Classification model) Asmsneneudadeyaiinszdn
nszaelidnfumnavyiignimualiasmih silslusuuuunisduundeyaildsunuden iond

msdaswunuuuluung Binary classification) (Albon, 2018) {Wunsiansandaaangidinael



Journal of Information Science, Volume 40, Issue 1 (January — March 2022) 32 of 41

wazliidunuel wsonguinlvwaznguitlily naensuduteyalunguuasuanngy winn1sdawun

Usgandanandnisivuandninaudiivnua lidaiau agldndnnisiansandeyasniegiung

e

¢ o

(Rule-based classification) wininnisinuunngudeyalalidiinisiivuanginunidaiau
g3 ududedldinaiinresnsiSeuivesaias (Machine leaming) Linanldgiefiansandeyatiu 9

1

Ifunltiufazeglumnenyla Janedadinandniudesefoanuunndsiuresdoyassning
aosnguifidsiansan

msdaduunuuuluun’ aginisuvasdoyalveglusduuuluund (Binary) Usznousie
0 uag 1 madafiugrunisiildlunisdanuanny 1dun wmadanisieszsinisannosladaind
(Logistic regression) (Raschka & Mirjalili, 2017) Fodunisnetorufiaduldesdnusya
(Sigmoid curve) Tidrfuteyaassunniiaainivile sevdnmsindefunsiasizinisonnes
\Badfu (Linear regression) Faufiunswensuiinaunisidunsadifudoyasss dsiiunnsradodoya
fuennnisinsanaesladafing dudunsiuiessnined 1 Quinas) uag @1 0 (Lonunas)
Turaeiinsiueannsinisanasedaduiu adldanmsvueeradudsuasle o Alé
diglsinaannisvhunelnenisannesladafndiiddu o wie 1wty Mudsiidmasonisiung
wwgnimalinarsifumaniandu (Probability) T1edu 4 faraudululédfandu 1 wila

(Kleinbaum & Klein, 2010) ﬁﬂaum'i‘ﬁl 4

1
PX) = TS B (@)

NENN1SA 4 Msthaunisannvedady luuvua vesladadndilendu (Logistic Function)

Farildoanunazliasenin 0,1 viilviaunsavihuegnmsiwundeyald danini 5

Logistic

function: i O ————
1

H2) =35 =1

— 0 + 00
4 I )

AN 5 TULAANNSOANBELTIAUN LONAINNLNUAN?

2 yBLE. 91N Logistic Regression A Self-Learning Text (i 345), by Kleinbaum & Klein, 2010, New York: Springer Sci-

ence+Business Media LLC
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mATetuisuundedesSsusolavasansisardiesanasiiu deepcut nlautd scikit-learm
(Raschka & Mirjalili, 2017) meuqﬂ Lﬁ@%ﬂaawszﬁm%mwmaﬂuLmamﬂmﬁmiwﬁmmmaa
ladafnduetosoasauliazaand n15inuszansamluwna (Manning, Raghavan, Schiitze, 2008)
22¥AA191NANAIN190909015158u589LAT e (Machine leaming) s1uiTetutiidonTden
ANgNFeY (Accuracy) Wundnlunisianalunissuundoyauuuluund (Binary classification)
vinefalunaiinsimundeyausazaaadutomiu (Label) Aunuaaralsild (No) 18u 0 uas
aanald (Yes) 1y 1 Fawadnsannisiuevedumaszveninilonafiazifunata 1 Awesidud
auAtAdesy Feimdand 0 89 1 Tnefmuadunadng (Output layer) uuudnusea (Sigmoid)
windlendetu (Threshold) 1nnda 0.5 axviueindumana 1 Famleainnise Confusion matrix
(Raschka & Mirjalili, 2017) waninan1suszfiunadnsnisiunefunadnsase q Aluwadiwunle
49157971 5

M1519% 5 M1519 Confusion Matrix

Predict class

Actual class Class=yes Class=no
Class=Yes TP FN
Class=No FP N

[

nes1adt 5 dledinnsvinng 2 Ussan wanmsviuneanuaiiduldl@esd 4 vie fl
1) TP (True Positive) viungdls Ammanadviungde Yes wuulumaniiuiein Yes
2) FN (False Negative) #unagls araaaidnvunefe Yes wuulunavinuieal No
3) FP (False Positive) ningds mpaaidmuigfs No wuulinavinuigan Yes

4) TN (True Negative) #uneds Aaanaidimanede No wuuluinayinuigan No

o o

ntudunAwamaiindudenisinlsednsaimluwma Usenausieg 1) A1AIugnees

A [

(Accuracy) AD9

=

MWIudayanvituiegnlagfiansunsiunnaaia 2) Auudugl (Precision) A9
A1vasmLuuiuelignaes lnefiansanueniiazaata 3) ArMuATUNIY (Recall) Fod1uau

o v LY d' [ 13 a a = (% d'
N13n5EYA8AULUUNRSINUAINLLTUASY LlngRasaLeniiasaand aaun1si 5 6 kay 7

ag13lsAd ArAdusdiugnarAtauasuiuasiluysslevinedldnianauiuly nedldaglv

Y 9

] [ 1 1 ~ |

ANdIRyAU ArAuLtuguInnIa1AuAsuiiY esndlddulugfesnislideyaiilu

o

'
vYa v i

HadNSnseivdsndeenIsAumT wilunianduiu gavmussuvAumdeyaziiuluiiainiig

Y

' [
= ¥ Y%

AU WesndesnsissuuAumuazidenienalsiigndesanievaaivilauiniian Asudne
oA a a = I = =~ Y | |

nilsfeA1Uszansamlagiu (F-measure) 138 F1 score finnnnisidseuliiguiusenineining

wiugay AANATUSILYBILAazAanaLt e Wiallusnnsialaed (Single metric)

'
(%

NINANUAINITD YDA ALNUAIAIULLUTILALANAIUATUDIY AIFUNITN 8
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Accuracy = (TP+TN  )ATP+FP+TN+FN) (5)
Precision = (TP )/TP+FP) (6)
Recall = (TP )/(TP+FN) (7
F-measure = 2 * (Precision*Recall)/(Precision+Recall) (8)

NuITpFuilldn1snsivaeunuulydtiu 10 4a (10-Fold Cross Validation) (Zizka, Darena, &

Svoboda, 2020) Tnsuusdeyasenidu 10 ¥a Jeyayan 1 Mluyadeyanagau (Test dataset)

wazdn 9 Yafimdeldiduyadeyatindu (Training dataset) anntuldsugadeyadaluiluyndoya

| ~ A & v P S 4 g %
nadsudIUNaDLUUTATD YN NN Y G lUAUATUNT 10 % voYa Snstldudsndeuiieldan

Y 9

ANUAANAINYDINAANSAIINNTAURBNYATDUANTISEUTUALYATBUANAABU NAGNSAINITIN 6

AN5197 6 ANAINUWLUEINITNYINTUVDSDUSLUTOIAYAITAG T

da¥ae58usalagansansnsae Accuracy Precision Recall F-Measure
1) panan1sdud 0.936417 0.921417 0.918417 0.919915
2) AANANITIDATUAN 0.961841 0.946841 0.945341 0.946090
3) Aanagliusng 0.838597 0.823597 0.819297 0.821441
4) ANENITAUT 0.914877 0.899877 0.892377 0.896112
5) ANAIUNIAUY 0.982439 0.967439 0.958589 0.962993
6) aaagunsalliuinig 0.973587 0.958587 0.954337 0.956457
7) aanaunsnsUesnulsnssunn 0.984361 0.969361 0.959861 0.964588

1NATNT 6 WU HAN1TTMUNTBTUTEUTALAYATAITITUEVINUANAIINYNABININNTN

[

Seway 90 lnglangaanauinsnisdesiulasyuin daugnaedadnsesas 98 @onndeeiudnuiy

Aa o v PN

taioassulunaranidnuiutesiian lunanduiudianugndesunaiadliuinig dnnugnees
v A Ny ° Y v = a0 = 0§ v a

Weeiign Lilwssesay 83 mudtuiudeseassulunaraniduiuinniga vliAnauvainvaie
YeedoyanuanAaiuAINuTUNYely nan1susziliugenaiuandlunisie Confusion matrix

FININT 6
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Predicted label

I

&
@
S 4 5
'% - ]
5 9 = £ = £ 3
E & &g o8 P
# 2 £ 8 © E §
58 8 EE 5z b
m U o 4 = ia &
oo g g Geldd o
Bus schedule class {112 0 8 0 3 2 1 250
1 L EEl 8 3 B 1 1
Covid-15 class 300
i Driving class { 3 0 W o 1 0 7
V)
2 150
= Equipment class 0 04 6 3 5 0
= Vehicleclass { 0 0 0 0 128 0 0O 100
Shuttle stopclass { 0 0 0 0 D 0 -
Persomclass { 1 0 0 O 0 O
o

AN 6 1519 Confusion Matrix

a o

0614l5Ad fAfemaasaasunsnsaasunuuluiiu 10 4n (10-Fold cross validation) 1 3,
5 uay 20 sy nud1 Aeugndendsunlanfisndntesmusiuauganisnsaaeuiifisty
dumnriLsiug) LagaausEanudsuuadiunnsnsiusinntn
4.2. Ussiiuannugniesvawanisdnuundaiessusalagansansisue
\dlethuadnsannisfinduluaasenisonnssladaindunuuuuisufifiensnsal
fo¥oudsusalasansdaludfd lnevhnsdeulusunsuniwinsoudnads wddudrdedosdou
salapansansisay S 255 Memsiidmusliidugedeyanaaeuuuulivsngunnevluyadeya
fnelu (Unseen dataset) fiazsionsuuuiugy fadumsiuundeanuanlunadiliairsnisile
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Abstract

Purpose: This research explores the digital literacy skills for management of sustainable nat-
ural resources and environment of the secondary school students at Srikranuanwittayakom
School, Kranuan District, Khon Kaen Province.

Methodology: This quantitative study employed questionnaires to collect data from 100
Matayom one (7" grade) students who participated in the workshop for creating youth
volunteer for natural resources and environment conservation of Kranuan District. After the
workshop, these respondents participated in the integrated community based instruction and
undertook field practicum where they collected data on the community natural resources and
environment through the management system approach. Analysis of the data was conducted
using basic statistics and paired sample t-test.

Findings: The analysis of the data revealed that majority of the participants possessed the
digital literacy skills at the moderate level; and it was noted that after the integrated
community based learning, their literacy skills increased from 12% to 20%. When comparing
these skills with those for sustainable natural resource and environment management, it was
found that their literacy scores significantly varied at 0.01. This indicates that integration of

research into the instruction and integrated community based learning process enable
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students to acquire more 21°" century learning skills through the virtual leaming. Therefore,
information literacy skills should be continuously embedded in the students.

Application of the study: Findings from this study can be used as a model for teaching and
learning or tools for expanding cooperation between universities in upgrading the quality of
the Thai education system, especially in the development of teaching and learning and the
design of learning and digital media for natural resource and environment management.
Keyword: Digital literacy, Digital literacy skills, Digital intelligence, Environmental management,

Natural resources management

1. Introduction

Since learning in the 2l1st-century had changed the society, economy, politics,
environment, and technology instantaneously, the digital world where information had also
rapidly developed in all dimensions. These notions resulted in the human resources turns into
the vital driving forces in a country’s development towards a sustainable economy, society,
politics, and culture. (Office of the Education Council, 2017). As mentioned, the education
system has undergone educational reforms by coining the term of ‘the 21st century skills” as
important and relevant to complex lifestyles which consists of various and different skills, such
as learning passion, creative and collaborative learning, focusing on technology skills, including
desirable attitudes and values. The majority of these skills focus on critical thinking skills in
earning skills and communication skills instead of memorizing (Saavedra and Opfer, 2012).

Similarly, the Thailand education system has also adopted 21st-century skills, especially
digital literacy, as compulsory skills to learners because traditional teaching and learning from
print media has been transformed into digital formats by increasing the number of learning
resources from the internet (Leahy & Dolan, 2010). Under the learning processes and
approaches (National Education Commission, 1999), education had defined the learner
outcomes as a combination of knowledge, skills, proficiency and fundamental competency in
information literacy as essential and necessary skills for the young learners, which emphasize
the learners’ autonomy and information literacy skills to aware and literate on digital
information (Tunhikorn, 2019; The Partnership for 21st Century Skills, 2011).

With respect to the research objectives, Srikranuanwittayakhom school, located at
Kranuan district in Khon Kaen province, recognizes the importance of enhancing 21st-century

skills for learners and promotes the integration of research into lessons. As a result, instructors
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had a chance in designing teaching curriculum and learning environments under a new
paradigm called ‘Community Based Learning (CBL) focuses on students’ practices from
working in real situations with the community interactions. These notions resulted in the Wor
21204: Sciences and Problems Solving inserted content with research by requiring students to
play a role as a youth volunteer to conserve natural resources and the environment at Kranuan
district, Khon Kaen province. The students were encouraged to understand and have a positive
attitude toward natural resources and environment, including knowledge in using digital media
with practicing learning activities also known as Learning by doing; emphasis on practice and
knowledge management in terms of concepts, content, processes, and outcomes through a
sustainable natural resource and environmental management system at Kranuan district, Khon
Kaen province (www.innonar.info), which considered as the opportunity for learners to interact
and practice with the community as a source of learning instead of learning from only
textbooks.

In this study, the researchers projected the digital literacy skills for sustainable natural
resources and environmental management for the seventh-grade students from
Srikranuanwittayakhom school to participate in training to conserve natural resources and the
environment in Kranuan district, Khon Kaen province. In the assessment process of the digital
literacy skills, the assessment has divided into two phases-first phase: the students
participated in the training program on 22 March 2021 to brush up the knowledge,
understanding, and awareness of the importance of digital literacy for natural resource and
environmental management, second phase: evaluated the digital literacy skills after the
students experienced with teaching management in the community and adopted sustainable
natural resource and environmental management system in Kranuan district, Khon Kaen
province (www.innonar.info) to collect data in the community for a month (on 23 April 2021).
The study results will be beneficial to improve teaching and to learn in the 21st - century skills
in schools and improve and develop sustainable natural resource and environmental
management systems.

2. Purpose

1)  To evaluate the digital literacy skills for sustainable natural resources and

environmental management of the seventh-grade students at Srikranuanwittayakhom school,

Kranuan district, Khon Kaen province.
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2)  To compare the digital literacy skills for sustainable natural resources and
environmental management of the seventh-grade students at Srikranuanwittayakhom school,
Kranuan district, Khon Kaen province.

3. Methodology

This study employed quantitative research, which consisted unit of analysis from personal
data, i.e. one hundred students who enrolled in Wor 21204 Science and problems solving in
seventh- grade students at Srikranuanwittayakhom School, Kranuan district, Khon Kaen
province. These students were required to attend the training program for incubating the
young volunteers’ program to conserve natural resources and the environment in Kranuan
district, Khon Kaen province. Nevertheless, forty- three students registered the young
volunteers’ program to conserve natural resources and the environment in Kranuan district
and assigned to collect knowledge regard a sustainable natural resource and environmental
management system in Kranuan district, Khon Kaen province (www.innonar.info) according to
the instructional design with the integration of community- based teaching and learning
management. In this study, questionnaires were used as a data collection tool which divided
into two stages as were: 1) before conducting the training program of sustainable natural
resource and environmental management on 22 March 2021, in Kranuan district, Khon Kaen
province, and 2) after completed Science and problems solving course for a month on 23 April
2021, when the students have already practised in the community. The data were analyzed
by employing descriptive statistics such as frequency, percentages, mean and standard
deviation to analyze knowledge, understanding of digital technology awareness, including
differences analysis by t-test for dependent samples, to compare mean between two
independent samples due to the data were collected from two sets of data from the same
group of students to compare digital literacy skills for sustainable natural resource and
environmental management in seventh-grade students at Srikranuanwittayakhom School,
Kranuan district, Khon Kaen province.

The study of digital literacy skills for sustainable natural resources and
environmental management under the project for young volunteers in Kranuan district, Khon
Kaen province, aimed to promote the 21%-century skills to the students and applied for data
collection, proper usage of digital technology in the community, including learning phenomena

and changes in the community. In the training session, the contents not covered only
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organization knowledge management, which aimed to understand and raise awareness of the
importance of digital literacy for natural resource and environmental management in Kranuan
district, but also promoted the knowledge and technology skills to operate system
appropriately. The training contents were as follows.

3.1. Digital literacy skills for natural resource and environmental management: focus
on digital literacy skills that students can apply to the 21st century and develop student
competency as a part of natural resources and environment development and management
at the community level effectively. These notions were based on the belief that the students
should not learn from only books or teachers, but they should be able to access knowledge
or information to help them make critical decisions about choosing various information. These
would enable learners to contribute to society's development or problem-solving and acquire
lifelong learning skills through digital under the training, which consisted of three criteria:
information learning skills, digital literacy skills, and digital intelligence (NSTDA, 2016). This
digital intelligence aims to provide the youth in all countries with quality education of digital
citizen skills and live in the online world from the advancement of technology. Digital intelli-
gence consisted of three-digital intelligence levels, eight dimensions, twenty-four competen-
cies, knowledge, skills, attitudes, and values, and eight moral digital bits of intelligence (Park,
2016¢)

3.2. Fundamental digital literacy knowledge and understanding: this considered as a
comprehensive concept of the ability to use, understand, create and access digital media,
including digital technology usage in nowadays such as computers, phones, tablets, computer
programs, internet, and various social media for the most benefit in communication, perfor-
mance, and collaboration or working processes development or working systems to be more
inventive and effective (Wannapiroon, 2017). Gilster (1971) defined digital literacy skills as the
ability to understand and use information in various ways from multiple sources. Similarly,
Cornell University (2009) defined information literacy skills as the ability to find, evaluate, use,
exchange, and create information content using information technology and the internet as
tools. Additionally, American Library Association (2013) also defined it as competency to
information and communication technologies to discover, evaluate, create, and communicate
data which requires knowledge and digital literacy skills. These digital literacy skills can be

divided into three parts (Awareness Network, 2010) as were: 1) Use refers to skills in using
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computers and internet from necessary techniques to advanced techniques, 2) Understanding
refers to set of skills that help learners understand the context and assessment of digital media
to be able to make decisions about what they have found from online world, 3) Create
refers to the ability to produce content and information materials through a variety of digital
media tools in a word processor program and composing an email, including modification
ability. Therefore, digital literacy refers to various skills interrelated between media literacy,
technology literacy, information literacy, visual literacy, communication literacy, and social
literacy, which are essential and necessary for a multitude of benefits for citizens, such as
students or adult workers.

Furthermore, Allan Martin (2009) postulated the stage of digital literacy in three stages, as
shown in Figure 1., firstly, digital competency is the foundation of digital literacy comprised of
technical knowledge-digital competency learning as integration from knowledge, aptitudes,
attitudes, learning management (European Commission, 2004). Secondly, digital usage or level
of thinking and adaptation in an appropriate way, including applying in specific professions or
the context of knowledge (Bhornchanit Leenaraj, 2017). Thirdly, digital transformation or the
process of bringing technology to re-invent for development, creativity, significant changes
stimulation beneath the knowledge of individuals and society. Apart from these three stages
of digital literacy, computer literacy also plays a vital role at all stages, especially digital usage

and digital transformation (Martin, 2009).

Level I: DIGITAL COMPETENCE (skills, concepts, approaches, attitudes, etc.)

Figure 1 Levels of Digital Literacy (Martin, 2009)
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4. Research results
4.1. Digital literacy skills evaluation for sustainable natural resources and
environmental management.
4.1.1. General characteristics of the seventh-grade students in Srikranuanwit-
tayakom school, Kranuan district, Khon Kaen province
The results indicated that the majority of the students were female at 79.0
percentages, and were male at 21.0 percentages. In aspect of house registration data, it also
found that most of the students had their parents work as farmers as the main occupation in
this district at 36.0 percentages, followed by trading or personal business at 29.0 percentages.
On the one hand, the parents work as labor, government or enterprise officer were found at
21.0 percentages and 14.0 percentages, respectively. Interestingly, the occupation which
related to environment and business may contribute more knowledge and understanding re-
gard natural resources and the environment, including knowledge adaptation from information
technology to use in daily life.
4.1.2. Digital literacy skills for sustainable natural resources and environmental
management
The results indicated that the majority of the seventh-grade students had a
moderate level of knowledge and understanding in digital literacy skills for sustainable natural
resources and environmental management (4 — 6 points) before and after participating in the
training. The level of knowledge and understanding of digital literacy skills for natural resource
and environmental management were at 45.0 percentages and 54.0 percentages respectively.
Furthermore, the findings also indicated that after the student had completed integrated
learning from the community, the students had a high level of understanding of digital literacy
skills for natural resource and environmental management (7-9 points), from 12.0 percentages
to 20.0 percentages respectively, with average scores before and after completing integrated

learning at 4.1 and 4.9, respectively (Table 2).
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Table 2 Levels of digital literacy skills for sustainable natural resources and environmental

management classified by pre- training and post- training in integrated learning from the

community
Levels of Digital literacy for sustainable natural Percentages
resources and environmental management Pre-training Post- training
Fair (0 - 3 points) 43.0 26.0
Moderate (4 - 6 points) 45.0 54.0
High (7 - 9 points) 12.0 20.0
Total 100.0 (100) 100.0 (100)
Mean 4.1 4.9
S.D. 2.0 1.8
Minimum 0.0 1.0
Maximum 8.0 9.0

Turning into the knowledge and understanding of digital literacy skills for
sustainable natural resources and environmental management by item. The results revealed
that before participating in the training, the students had the highest level of knowledge and
correct understanding of essential skills of digital literacy (item 3) at 67.0 percentages, followed
by knowledge and understanding in distinguishing credibility of digital sources (item 8),
knowledge of plagiarism (item 9) and correct understanding and knowledge of the
characteristics and information literacy abilities in each individuality (item 1), were at 55.0
percentages, 48.0 percentages, and 46.0 percentages, respectively. Meanwhile, some students
had a misunderstanding on online risk management (security skills) (item 2), and knowledge of
creative commons symbols (item 10) were 87.0 percentages and 7 1.0 percentages,
respectively.

After completing integrated learning from the community, the results from
post-training indicated that the students changed their level of knowledge and understanding.
The knowledge in important skills of digital literacy (item 3) reached 85.0 percentages as well
as knowledge and understanding in distinguishing credibility of digital sources (item 8), and
knowledge of plagiarism (item 9) reached 66.0 and 68.0 percentages, respectively. On the one
hand, the students had an understanding of online risk management (security skills) (item 2),
and knowledge of creative commons symbols (item 10) increased to 14.0 and 48.0

percentages, respectively (Table 3).
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Table 3 Levels of digital literacy skills for sustainable natural resources and environmental
management classified by pre- training and post- training in integrated learning from the

community by items

P
Levels of Digital literacy for sustain- ercentages
able natural resources and environ-  Pre-training Post- training Total
mental management . .

correct incorrect  correct incorrect
characteristics and information liter-  46.0 54.0 47.0 53.0 100.0
acy abilities in each individuality.
Online risk management (Security  13.0 87.0 14.0 86.0 100.0
skills)
Essential skills of digital literacy 67.0 33.0 85.0 15.0 100.0
Copyright work characteristic 32.0 68.0 31.0 69.0 100.0
Life and career skills 37.0 63.0 28.0 72.0 100.0
Level of digital intelligence 43.0 57.0 46.0 54.0 100.0
Digital Citizenship 35.0 65.0 54.0 46.0 100.0
Distinguishing credibility of digital re-  55.0 45.0 66.0 34.0 100.0
sources
Plagiarism 48.0 52.0 68.0 32.0 100.0
Creative Commons symbols  29.0 71.0 48.0 52.0 100.0
knowledge

4.1.3. The comparison of digital literacy skills for sustainable natural resources
and environmental management.

The results from before and after participating in the integration of
community-based teaching and learning indicated that the students had different average
scores regarding their knowledge and understanding of digital literacy skills for sustainable
natural resources and environmental management were significantly different at 0.01. The
mean before participating in training less than after learning was 4.05 and 4.87, respectively

(Table 4).
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Table 4 The average scores of knowledge and understanding of digital literacy skills for sus-
tainable natural resources and environmental management of students, classified by pre-

training and post- training in integrated learning from the community

Attitude X S.D. N t
Pre- training 4.05 1.986 100 3.174
Post- training 4.87 1.851 100

*df =99 level of significance = 0.002

5. Discussion

The results from the study of Digital literacy skills for sustainable natural resources and
environmental management of the seventh-grade students at Srikranuanwittayakhom school,
Kranuan district, Khon Kaen province indicated that the majority of the students had a
moderate level of knowledge and understanding in both before and after participating the
integrated learning in the community. Interestingly, the level of digital literacy skills had
increased significantly from 12.0 percentages when in the pre-training stage and increased to
20.0% after experiencing integrated learning from community-based teaching and learning.
This is consistent with the study by Hidayat, Fauziah & Subekti (2019), which revealed that able
to use digital literacy skills to solve problems and apply them in their studies after going
through a virtual learning process (Vi-Learning) were 100 percentages. Thus, this can be
concluded that the researchers should create a learning habit to develop digital literacy skills
for students continuously.

Additionally, when comparing sustainable natural resources and environmental
management, it was found that the scores from before and after participating in the integration
of community-based teaching and learning were significantly different at 0.01l. The results
revealed that the score after the student had participated in the community was higher than
the score before the student participated in the training. These reflected that the level of
understanding in the students had increased and elicited their competency in managing the
local natural resources.

This is consistent with Muangsawang (2015) study, which found that the factors of
innovation process engagement, economic readiness, and technology knowledge management
can apply for sustainable community development. Therefore, this can be mentioned that

participating in training builds students' knowledge and understanding about digital literacy and
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allows students for a combination of knowledge, skills, expertise, and fundamental decisions
about information and digital systems usage. These reflected the increased level of knowledge
in creating knowledge and understanding about management and innovations for natural
resource and environmental management. Similar to the efforts to promote the essential skills
for 21° -century learning (The Partnership for 21st Century Skills, 2011), which focuses on digital
literacy such as information, media and technology skills, highly important skills for the
students in the study area.

Therefore, this can be concluded that integrating research into lessons provided a way for
teachers to develop a new way of teaching and learning community-based. Thus, this is
considered a new paradigm for learning in the 21*-century context that emphasizes students'
potential development to effectively handle sustainable natural resources and environmental
management in the community. Simultaneously, this study also creates knowledge from
implementing a sustainable natural resource and environmental management system in
Kranuan district, Khon Kaen province. (www.innonar.info). As the research result, the research
can share knowledge with users to develop and use natural resources effectively by using
community as learning-based as the strategy to link content between the books with the
community, through the integration of knowledge in various subjects and practical in real- life
which occurred in the community by emphasis on thinking skills, problems solving, learning
through real experiences and real- world evaluation. Additionally, this study was also a
guideline for creating new knowledge and being a model of teaching and learning management
in relevant contexts. Resulted in the occurrences of cooperation between higher education
institutions and secondary schools has been expanded to strengthen the development of the
Thai education system, especially enhancing teaching and learning management, learning
design, and digital media for natural resources and environmental management in teaching

and learning to create a learning society for students in the future.
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Abstract
Purpose: This investigation focuses on the development of interactive multimedia system on
dietary approaches to stop hypertension (DASH) for the elderly.
Methodology: This R & D (Research and Development) study is divided into several steps:
exploration of users’ problems and needs for interactive media, examination of related
methods and theories, design and implementation of the developed mixed media,
measurement of the intermedia effectiveness and users’ satisfaction, and data analysis. This
R & D study uses ADDIE Model and Gagné learning theory teaching methodology for analyzing
the dietary contents for users who have no basic knowledge and experience concerning DASH
lesson. Its content structure is arranged by simplicity to complexity based on the learning
behavior.
Findings: The study results showed that the interactive multimedia effectiveness in general
was found to be at the good level (mean = 3.18, S.D. = 0.25); the users’ satisfaction toward
the mixed media system attained the high level (mean = 4.40, S.D. = 0.78). The system users
were able to investigate all topics in the dietary media system thoroughly. This enable them
to understand and appreciate what they have learned which they can apply it in self-care
practice and live their daily lives happily.
Application of the study: The development of the interactive multimedia using ADDDIE Media
and Gagné learning theory teaching method can lead to the creation of interactive multimedia
on other chronic diseases for prevention and risk reduction of possible incurrent diseases and
complications. The interactive multimedia on chronic diseases will also provide advice for
those who practice self-care to prevent them from diseases and reduce health care costs.

Keyword: Interactive multimedia, DASH diet, Hypertension, Elderly, ADDIE model
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Abstract
Purpose: This research aimed at exploring the use of Discovery tools of the public universities
in Thailand.
Methodology: This survey investigation explored the use of Discovery tools from 43 public
service librarians responsible for providing users with Discovery tools using questionnaires and
percentage as data analysis.
Findings: Most of the public university libraries started using EBSCO Discovery service in 2011
and have currently used the latest version of the service since 2021. The majority of the
libraries have complementarily been given the rights to use the tools from Thai Library
Information System (ThailLIS). The respondents participated in the acquisition and selection of
the tools based on the tool features and functionality. Most of the librarians made the
Discovery program available to the users for accessing needed information from a variety of
information sources, such as journal article search, citation export, and use statistic recording.
The librarians normally used a one-time search to access a variety of resources. In addition,
the librarians encountered the problem of getting a large number of the search results and
their incapability to assess users’ satisfaction and needs.
Application of the study: The research results can contribute to the improvement of library
services and construction of a guidelines for selecting the Discovery tool programs suitable for
each library.

Keywords: Discovery tools, Information search, Academic library
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work performances, the contextual changes in responding to users in digital age, information
and technology, new course content expansion and new topic addition to answer the needs
in digital age, working environments, presentation of experiences in reconceptualization of a
set of information and knowledge management courses of the new inventive information cur-
riculum of the Faculty of Humanities and Social Sciences at Khon Kaen University (iS-
chool KKU) in corresponding to the business job market context.
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wIevhaunQnainInsgIunIsassIenIsasmiouluein wdnsidudimuisuusnungnae
dmuansaumaniinnaamzuagianvaty uifesausauaniUdsuvievinusmiuszninessuy

a

161 (Interoperability) Winnngswu nsiauAmssunaiuliensaziaswufngui i

Tugruhu
11 Ao n1sdenuaany nsvisremsluvasiieriuisdessesgnihumaiunsoUssyndldiunuife

Y

s s

nguaumalulagaisaune (IT) ¥53ANTTUABNRIADS FoTNWITUALAIINTIANINTY Aetly
an1dun1sfnuiidanisiseunisaeunie auaisaune linasdundngnsussansnuemans
arsaumarans aluladansauma ImInssunsuiimes Ing1N1sAeuiines Aeuldsuain

n3TAuzNIunazaansueniueglagioning insigluanuatadrdagduusunmedenuuasg
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aufmntmaismeilfidusssrinsmandensqanasuandolosysannindimfuaniy
nsdanisisunisaeufinisdosysanisisaaud nquiiisatunisdanisidlen (Content
management) kagn1siaLLAasadmiumsianig dudu Whiawuguveanaluladarsaumne
IdenAdoIiUfANILALUTUNYBIRIALFIVEA

uona Nl Wichien (2018) Iflausrudnfiuinaideunsaeu n193de luanimundey
MrtanisuiuuuansaeuluiFesnsruaunmsiamiiaumiaini Tasgaduliinuiumiainiid
amannsnidfaienanudldlaenss uagairsnnuduiudsenindnsarnianieninues
nnensasaunannsUuuLiiudedduardudedaildlidonlosiu Inglduuusassuunin FRBR
dieliidndsenusldnsouaay Tusinsdaasuliansoiaunamiamls dlutagiudidausd

(%

fdnwaziamzuanddsldon vienmadidndnuugnenioamldidedenslduslesinmug
frfunsduadalvidnAnwldniaundsaunemidednfengueusfitioualailvgjin uasd
foddnluFoensidnis

3)  p3esilelunisdndeansaume Kruaysawat (2016) Ieauedelugd Jatanisiu
(Folksonomy) ileifisdszansamlunmsufuansaumna uazlduumaveslifdusiulumsaing
wiesdle Jaandsu Wurdase (Free terms) Wun1w1s55uwA (Natural language) ﬁé‘[ﬁ’fﬁm%{um

=

& Y a o o . a1 =
3o duN15aIMUIANYDIAILNUAIINT (Knowledge representation) Aildtdunienis Fady

'
a ¥ o o 13

isuduvesnuduidoinalunisimuadidsiaiuauuazanansatluldUsslovdife s
UszAnsamlunsfufuansauma wu sdniiinainnis tagsine awnsadiluldlunsdavingsyd
vi3es uazuumdumsysannistaanisiufumibes dwidusius uazesulnladidrsmeu

4 MIYTUINITNUNIUUTIANSNEMAR SLAzANTAUNARIER SLaE Vg ua1u1 Y
3u 1 lunszuaumsimunesulnladviegumuifisinuduiusiudmnumneluveuwniede
Feanils (Domain) 91nUsEaUN150IN1TIVI8 Kabmala (2009) Iflauessuedlunislimguinisiu
UssAN3nmMansINiunguiaindu 1w nquinisiannuigidyan (ndigenous knowledge
Organization) NgundyAm1ans (Semiotics) LNAUNGUYNIIAINTINAINS INeIN1TABUTIADS
Dusu Mativdnnisvesnswamnesulnlad Asilufiugiumennudauezduuumidlunsiaun
soulnladie msiinszsinuiuaznisdnlassairsninusluveuivnizeslaizomils (Domain)

Felaseadiell Usenaume auivan Austes wazAuduiussenitanguaius ngldnguuas

[
1 [ 1 al

WWIAANANMUNISIRANTAUNALaEAINT NSTRINANYANS lald SEuunTIaviianyAY
sruuneaNAsTan1aws Y warszuurhamigniunldlunisluiesen-duassiaudnuuzainug

Turanewdyy sudungueiaiviivndu 9 lunisimualassasieanius iliiuanudenloswes
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v W [y

mw¥ uazthnseulassaunudildlugmsiaesulnladludnvausgiunusiianuduiusiu
Famnumng dWeliAnnsiaunauiuieuinnasuiull

Mnesveainivnsuandiiiunmsasunlasinandedlldiiinananwndon
A3ta n1sidsuutasiianudnduluidonivesnisinarsaumanazang anuduiusszning
avaineInts mavAsuiengiviwazmaiiiadeunadesiiivme anuadsuudosgnanlul
wdpandulufimiionisaiisuwanuAndidesnisnsiasuniasurudnvemdngns aediviivde
FBnsvinlumnudndiiunnazdosiinisaelva nsdunguinsdnasaumasazanuiuiniiuly
nsnumutslunsfmuinseuuuAandngnsuasifionumudomnsdaarsaumaazaiiug
(Chaudhry, 2011, 2015, 2016)

4. nsuSunuAansinssaumasazauiluaninwindaulval
4.1. N15UABULUALUSHNSUNISANYILASNAANSNAINNIIRINNITNI19U

msdnansaumenazanuiidurileddguomangnsansaumamans Tuvaziaviian
FwunisesasaniuarliinishitaunivareiuiFes 1 UNUIMLAZ YR ULYAYBINANENT LA
Aasuluiguiu iwaiﬁuflmi%’mmﬁammLLaszmifagjmaiéfmwwa’mﬁma&y’aLL@iﬂ'ﬁé‘]’ﬂﬁﬂi'}&JmﬂU
fimsdnansaumeanazaiud Medvivanigaduiinisdaiisenisuagiidonisdaninanyuas
Ulugnisuiindsau (Social tagging) Wagn150UNIUISIU Tfaonndaatunisidsundasiusunsy
nsfnwannniudfisaudanuming maisuuasdagfouliiuisedurosanuduiilugu
ansaumaeans vingasteunthilnsouaquiideiidatilumsdamiidasmonisuasufnmaenuie
ussnynsIwasinensasaume Tusueiineilunendsiuaseunquussfumauunandiuiy
fvannvans anufavtiiAeununisiavesmeivasaumamans
i hidefiugiuuisedisiamsooensenaingiein msmumuseirununat
dosanidunisadssngrudunaliseisinisdnarsaunawazauifidondauduiul
Usznausethdedlngidelud nsruauussaynsy N133AMaIAvY V1A Lagnsinaa
domuagnamuauddn egnslsfimuiiademsaseuagquiommusziuremdngns seivuny
wardgidon madsuuladluiessivduasandestuninudsunlasesanuivuasnadnsi
1A Tianmevhausagnanuvestdin atlaensutunistedelsunsunisinuiiidsusy
W8 U9 IV LLasmiﬁwmé’mmﬁmmiamwﬂLLazmmi (Khoo & Chaudhry, 2007)
mawasuudaddumainuuazanumenimesnainau Msiinvgnisdnasaumaiaz
arudflenuddanniudesinanudesnisuimsdeyauinnssuluanmuandeuddvadiiatul
(Morgan & Bawden, 2006) wa Pattuelli (2010) fuansliifiuinilomvemangns awnasuvas

Y

1 tUNITULaYSMTaIv IV IRariITeMiAnTuluUNiNansENURBENTAUINAR I Soergel
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(2008) louzihirdalnl 1wy eynsuistu esulnlad uluimlidwuwidn Wunawannisilasunlas
TugnInuiInauluuAla Aytac et al. (2012) LugUINITIINYBIVILUUALANLALLUUNTL AN YUY

Y

TdlundngasnisiSeumsauLielwr s LV I NaTAUMAG S UAN NLIARBNWUUFIVEA
4.2. msUaguuUasluuiun

msdnansaumauazauiluanmuandenussynsdai Wunsdatusgiaadniaity
wwsgLaztunou anminedeslmiduasueuavguuazanudifuldununislfinnsgiuuas
sUsUUREItY anmedeuuuusafuiuiinsldintestiowasssuuinniu lusnefianwuindon
Tndadvayuliindna saumanauiiazas 9 seuulivggiuAIufoIN1 RN s vee0IANITuaY
ANNLING DY uaﬂmm‘jé'fqa'qLa%mmﬂ%’szwyimmsLLazmmmmﬁaiumﬁﬁ'}muﬁ"guﬁ’ummﬂd’]
msfmusruuieIegadung Adisndudmivanmnedonlmitufesnmsemudaruansanms
Fansaumanazauiilasunsiauimeaudangu maidaning uazanuidnvesiusznounis

vaa o

Aodudnivinweanuaanse muAnssulunsadvassindndun nsdnansaumatasauiingg

Y

I v a

finevauowionmieansvowman dsddndusesnlmiuay Aanumuiiifundngnsarsaume
mamﬁmEJ%T,ULLazms%’mmiaummmmmiﬁLaww (Khoo & Chaudhry (2007)
mMsdsuudasluuunresnisdaasaumanazainud Aytac et al. (2012) wugiinlsiih
FEnsuvuasdslunisaeudonnisinarsaumneanazainud unuiivggatiuludiaauneisnm
NeNagNS WU N1sisiateyanigiBanie s eldunnIgIuNTaITIenTs ASUIENITIUUBIATIY
Tumsdnasaumauazanufifieativayunsids msdadule uaznsldasaumnasgaiuszansam
Tiaonsuiugldyaddva asaune waemalulad Wulsaduddyludomaes msdeasaumeauas
arwd lutraBsuriussninnsufoRuuusnfuwasuunltufifatull fanududuiindngns
annsonevauetliesiuszansamunntuderuilsmgluindnansaunadagtulaguens
YDULIALATUTUNTBIMENGATNTIRATAUMALAZAIS
msdsuudastuviundesriauluaninuindeunisinudniu deldddiusanlu

MU sinasaumnaALazANLSUEAN TLIRTONRUUNNUINKUURAL sldusslerivesnaaian

'
o

Fudraios @Fa) HaiifesnsWildidmnrenudriunsfinuiindsau ma+ Khoo (2011) kg
Turduniasundasmsdnasaumaazauiazdeslaunisaou anuvmevesanmwindon
F3via TnoiauoUsdudll

1) myiaazUszgndldnuaniBmauilaeiulnaefiistesiuuss iauas meiaun
vossauazuUULHUA AL Wngfuasaumanavaluanmindenlsl

2) MsUFuyuNeUUUETINgINSIAYNSTEUSIUIANIINA YU
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3) MSAUNING Y IMNAINTALUTTANSNYANEASUATATAUMARNEAS LU N1TIANLIANY
W a1
4) M5EITIMGUHIINEIVIBY LU I9TNe1ANNIAUNTR wyweIned aRvyuInen

AWIFENS harIneIN1sPeNimes [ uduy
4.3. N1SVYIYVOULYA

an1muIndeNnudl lenin1sdnasaunakazausdulngiiunisaeuinven1aUun

wazideninsoumquiinunaieadsiuunn lngnnizeg19dmasainnisiuasuainanuduiieandn

ATUNTIRANTAULNAKAEAUSNAULBIWNAINTEUUTRIELAdRLULlR Lag Worldcat.org AnwInday

TndFosnsliaseivunadldsunisasuanyusendmgul (9u nguinisdanuinnguas
nsaduayunamgunieldnisiimuasia n15v1518019) Chaudhry & Khoo (2008) taue
maasuashdensinansaunauageuilundngrsansaumamans vadonsounqu el

1) msdanudoyauazdudu laun mdniauean dnduiusuasnisdnrindil

2) msrumdeyasaulau loua Aniarunn AnviduiuswasiuuweunSTanLIavy

3) VesdynAdva LAl 11RTFIVLMIAIMI LUURNUNISEISE Bumaluladidennunuig was
soulnlad

4) N5OUSNHANMNEMARAZATIA LAk WIRIFIUUNININIENTUIngUIANTINTIAILETTY

5) anUngnIsuansaume lauwn aunsIIsIY waznIAInNg

9

6) SYUUANTAUNAUWLIU LAKA La91AI97 WUULKUANSINSHE LIUT9Anumnsneg

¥

atlsssurAvessedIvTued fiunsuguunvemangnsnisAnel Wdelvaifiaisiiulusedun
N139RETAUNALATAIUSINEADUANDIAIIUABINITVBIANNKINAONATTIR Laln aynTuTsIY
goulnlad andnenssuansaund wvam nMsinuinmedany uluvimiduuafa
Asghar & Rehman (2011) t@uainiiloninsinaisaumanazauimdelvdtdusiuegly
31831 09AYARITE InUNBmRLaTENaT kazn139nn15ANY dulvgiduilonieriunim
115ATN (Markup language) 1105§1WUNIA M1 Baulnlad wasuluyiFdldwuIAnTaonnae iy
. [ a Ao < ] [y [ v aa U = =
Nonthacumjane (2011) sgyaiusiamgaruiyndndudmsunisvinuluriesayndva Fesuda
WN1AN1 MsAvanTarNsiuinvkuuAiva warszuunsdailomuazdidn IFLA lafvun
wImsanssaugdmSUI AN saumansEy N sInansaumaLarauiaglinisdnnisminens
a1sawna Suenisdanisuszuiana nsAuAu nsiivinwwarniseusndasaume (Smith,
Hallam, & Gosh, 2012)
o & v Ao v & v A v da o v i a o qw v 6 v s
audndudedividenugulivasluvusiderduiiiuidelv dslinlinisusuld nagnsy

wizaudmsumsuuiiitensinansaumalazaulusgivnuanseiu Tuvaeifediunes
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UfuldnagnéifiovensyainyzuazanssousiviInaisauina LilenauauoInILfeanI5ves
anmundoulyel mawIendudiedndnasaumaiolisslovianlenanilkiuaudndisu
TuiFesideslimnuaulafudesdelud: wninmt eunsudsu wazuvuukunIsIavIIARY
Jaianisu waznisfnuindsay wazeeulnlad wasuluvimilidawui@n uas Hirsh (2012) laaue
aussnuzanzeeluil

1) mﬂ%’umﬁ@ﬁugmuawé’ﬂmiﬁL?’im%’aaﬁumia%’m MIUTEIUNG N5

2) mafuinwaznsdaameenisvisensaldntuasaume

3) Anudileszuuiesgunagisnisildlunisaivauuarairslassaiieansauine

nsUssenanann1siugulunsIawaznsasesiunuaImNg
4.4. AAMHINFINNITINNUAUTITINMTIRETAUNALBZANS

ANNTNMERgNN1TInIeitenlasunmsssyluseinimugandmivanssaugnsda

ANSAUMALAL AU TNz aN aussaurianualisndudinsuindnaisauna AanssunNi1sIn

5
asaumaALazATyatun sz deuussanynsuuazsldiedesiionazimadafiisados
msweglusneinidnduvieivideniivdnasaumaniainazdudunisluriesays dmsy
JnTwansaumadimdmaslunshauluaudnsdumein medvdeaduluingldoudu
gwsuaseallowalauazinsesiiolnziifinnudniy (du Tuuuununsdamnnmny wazadesile
MsdnviiAeSutenineInsansauma) luihueaiieaiusiein ivanzdviuddnsanisdnuii
dosmaiauluanmuandesilildveayn ssdnsuazanuusznoumsssnasidudesuendemin

a Y o

Mgty dmsuindnasaunaieseudyinulusumiinisdansasaunawazauiluaniu

1Y [y

Usznounisgsna dndusiedbinnudidgyiveynsaisiuy ssuumsdavuaavyiey seulvilad ulu
Vel danunan antngnssuasauma wniamn wagideiedefudu 4 medviamgmaiiyjaiu
anmuandeunaiozgaduluiinisaiaaiesdionaznisaiessuuiiiotmaivledvesaniu
Uszneunsgsia idelamglusieinunniefuvestusunsuuaglasainavemdngnslulsasoudil
TUswnsuannndwils Tsunsuusdooramnzaniulusunsuillsviosayn
5. Uszaumsainisuiuuuadnidemnisdaansaumeuazanud vdngasassumAraniiug
Tl

Mnanumsaitlagtiusunsiammaluladfidviavesussmalng Sadlanuviauaauypaingi
fimnufauannsogeiiazlunovaussningaamnssumuuleus Thalland 4.0 Tfegrafivane

sunalamruaulouiefdvaiielasugiawasdiny ensa1ansin 5 Wauridaulanioudngan

wiswghanazdruadva Inewdunisadenu a51991u adennuduudsainaigly Wauiyeainsly
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Y

I TNALRITaT AT aNIrLarUSIaieae Tnaenngedrsdduaunfiiniududuse

]
a LY I~

MsaseuInnssuAava iethlugnmsdnesnuwuulng e1awlva gsfalu
vaNgasaTaUNAManTRUgvivesavInasaumAmans auzuyveranskazdinumans
uvAInendeveuuiy (iSchool KKU) luaniuiidnnisiiounisaousuansaumenazainus dady
aansfiysannisiayvemanidauaaniuagingrmanfneluladuiogiasiuiundt 40T
a¥atnudin wvnidin wagauudn AlenufuazanuuRaveuidiluiaulumisauniniguay
lnvusgssioiilos Tnsanvniviliuiuasunasimnlunmuuiundsauazinaluladunlasnaon
uazmszniiniaeiansaumakazandaziduninensmanagnsfiazduiadounsiamnyssimelsd
ludiauasygiagiuannus ludnmsdnwy 2561 nangasansauwmamansUadia (BiS;an.u.) nangns
UFulse wa. 2557) lasudndenanndrinanuanenssunisnisgaudne wWhsaulasenisasialudie

Wuslnduagmasauniaussougiianaulandainnisndn auuleuienisuslenufnuilne

)

MINVedDN M5 0506/7 1090 JuN 6 NTNYIAY 2561 nangns UTuNTEUIUYIAY N13IANITISEUT
Tndunuunis@nwifiyanadns (Outcome-based Education: OBE) USutUasuaInssuus1eian

(Coursework) luiduszuuynivn (Module) naenainuszanaldiuiniy Work Integrated Learning

1 LY [

(WIL) srufiunatensu/gaamnssuuitagdidu Tuvasieifuilaandunisyulmdngnsy

lunSouiu lngerdaunastoyandidey 5 undsfe (1) nsougnsaansyn@d 20 U (w.a. 2560-2579)

'
Y] A

(2) wnuRRAIYABLATYgRaadIAY (3) YarimunnisAinyn (Term of Reference) lasan1sasna
Saudiniuslviuazideauiifiaussouziitensulandnnnisndamuuleuienisujsugaudnuilne
(4) 918971309 “The Future of Jobs Report 2018 Y83anWATEgAalan (World Economic Forum)
waz (5) ANABIN1SVRIRUSINALTEN (Consumer Insight) a1ntin@nwiuazfd1i5an1sdnwiain

A1 TAUNAAIENT LAZTIAUEURIEUTENOUNITAIALNYU/FINT Han1TiATwvilildnseu

v A

wwIRRluNMsUTuU Az dundnansansauwmamansUadia manansusuuss w.e. 2562) fe

[ [ 14 Y

nanansneslinnudiAyiunisaireunaiusindniaussauzamaulandningnamnssusana

o

MUNTIANGUAINTIUNATEEAD (ISIC-BOT) via1dm J Geyatniansiagn1idedns laglaniggsng

Y a [

AIRUNITIHELNSATTaABWNUG (Digital Content) N153LATIENYoYaRTTA NANENIINNITIANIS

a IS

FeuNsAoUAUNaNansla Ae “UnIvndnnlianssouzasiiunisimsieinazianisdaya

aggaune”

[ Y

nangasasaunaransiadia (nangnsusuuse wa. 2562) dinguszasanilulunisndn

Y

Jadiniuglninanunsavitnuliegrmainvans aeulandnirgnaiinssuiazaniulsenauns Ay

v

weweuilenufnwlne WWuinivdnindauauds deil
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1) fenudlunmsufoRauiifodesiumsinngiuardanstoyasumealussdnig amise
ysanmseufuasUssgndltineluladansaumataznisiftensujoaauldiiuegned

2)  fvnwgdidndudmiumevhadulanaiolvl

3)  faadnvazdiuyana lunsuiuduasuamaanuimenulosegsreliosmasndin
fAnunsevtindiarUURnuauaNANGIIN ATU5ITU KATATIUIUTINNIIVINITUAL IV TN

wiouarnuanadwsn1s3eus (Program Learning Outcomes: PLO) fidaudinagiinaidnuase
#3150 'Y "An” lé’Lﬁa%wé’ﬂqm3561mamﬁaumaﬁm%waﬁaumﬂ (Information Professional
Competencies) il 1) N13IAMIEsAUmALAaEAIIN3 (Information & Knowledge Acquisition: IKA)
2) funsInansaunaLarAILg (Information & Knowledge Organization: IKO) 3) #MumMsatAsIEH
Toua/a15aulna (Data/Information Analytics: DIA) Wae 4) A1UA1SUINITHUUATNG (Digital
Services: DS)

d5uYmIvIN1sTnansauneLaza1u3 (Information & Knowledge Organization Module:
IKO) \lugn3nnan (Core Module) lundngmsansaumenansindin Aedureynivl Ussnousie
ndnnisuazmquifiiisatesfunisdaarsaumanazainud szuunsinansaumeuazainug
e iedesilelunisidnfsansaumna uagiinwedidndudenisinansaumanazaug naonau
N1YININITAITIBUIAUNITIINOU (WIL) A28n15911ATIUYTUINITANIAUNTUUR 138
nsEnelw/MsEndin dusUeeAns anuUsenaun1sgsna

[

deluiienvesynivn Usenaunieidenan 4 ade (Topics) Wasasuiuingussasnves
nangnsiuslnivaginuluaninuindeuddna Feusaziidetinfinwifesysainisanuiiu
MU TRITRINTaYA anTaumAYDIEnIUUTENoUNSTIINSYILATIY

A1919% 1 MiToluillonivesyniv

#aYan1560u

Topic 1 mﬁﬂmﬁaummazmmi (Information and Knowledge Organization)
1.1 AURUIY LUIAA NTETUIUNIT LLa%‘Mﬁ’]ﬁﬂ?i%ﬂﬁ?iﬁumm@%ﬂ’ﬂm%
1.2 LLuwmmﬁmaﬁaumﬂLLazmmi

1.3 ﬂ’]i%Lﬂi’WﬁLLagﬁ%’NﬁT’) LLWUH?iﬁuLWﬂLLﬁ%ﬂ?’]Mi

Topic 2 iz‘U‘Umﬁma’liaummmsmmi (information and Knowledge Organization System)

2.1 WWIAA N8 TEUUMSIRANTAUWALAZAINS

2.2 Usgam LL‘U“ULLNummiwumﬁmmmﬁ (Taxonomy; Dewey Decimal Classification System; Li-
brary of Congress Classification System; Faceted Classification System) wag Business Classifica-
tion)

2.3 M3UszgnalinsdnuazsruuNIsInanTaumALar AN UAN KNG ONN TR TUATEULINA

o

AIViavREnIUUTENBUTINY
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#aYan1560u

Topic 3 MMM

3.1 WHAAKIMATM W7 Usstansmam

3.2 WUULNLYBLUAIM

3.3 wouusulassaiadeyaiiouansenuduiusvesdoyalusemsussanynsumuaudonsvosly
(FRBR) Uazluinan1simuiaminIm

3.4 mIvenuuusagimuiUled  anidnensaudeya nednilomddvia uazieadle (Search Engine
Optimization: SEO)

3.5 MsUszgnAldamamdmiuasaumalarAu lUaNLIAT BN ST U LA AUNART T

VBIHUUTTNOUTINT

Topic 4 in3esilaunisansaumeanayauziasa

4.1 wé’ﬂmﬁLLazLLmﬁmﬂ%aqﬁaLLazmiL%ﬁqmﬁaummmzmmi

4.2 Myvauesesiieuaynsisansaume (Keywords; Folksonomy; Indexing; ~ Subject Heading:
Thesaurus; ontology)

4.3 miﬂixEgﬂmﬂlﬁffm%aqﬁm%ﬁamiaumﬁluamwmfﬂ5@:uﬂﬁ‘v‘hqméﬁumﬁaumﬁﬁﬁiﬁamawmamu

UsgnNaugsna

o

Topic 5 N13¥lA$UNEY (Capstone Project) NMIIRANTAUWALAEAIINIAITIATDIAN

Usenaugsng

6. unagy

ms%’mm3aumﬁLLazmmiﬁ,ﬂuijamﬁé’ﬂiumﬁuﬁ%wmiaumﬂmam‘ fnsnaeundngnsi
varnvaneneldde 1wy m3daisensuaznsdnmneany msdnussanynsy msdevidviuay
nsanszdany wardu 1 luanmuiedenuvudadunmsdnmsaumawazaiufiiu swdidgly
Ipdnarsauna luavidvarsaumamansdindudonddsunnudnluyuuenisidasuuyas
AVINGINTT UASRANTENUNNAIANVBIANTAUNARINE ANTUENIUNTIRATAUARAZAIINIAITE

Juiiugiusazarsiiiuanusluiitelnd q ednalsinudedddnagnsedieseiinseiuiiosiuide

a A 14 U a

Tnal q lundngmsfifiog Mdefiferdestunguiuaznsounnufniianumunganuiniudniy
'ﬁﬂaﬁ‘sﬁmﬂﬁugm AanssuveINIsInansaunakaANimIsiuad g lUddvdnasaumnaves
naAkIUluaN AR BNATYIE
wnarwAnldveomnisdnansaumakazanuisniudonddeunnnsiasiunnsguoeig
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Peter Barnard is a former high school principal. Now, he is a systems thinker, researcher,
and trainer for topics that relate to systems thinking as applied in the organizational setup.
He has his consultancy organization where “he offers free consultancy to organizations and
work for fun.” He holds a Master of Arts in Education from the University of London, and a
Master of Arts, with focus on school improvement. Furthermore, he has written several books
including Vertical Tutoring (2011); From School Delusion to Design (2015); and Socially
Collaborative Schools (2018). In The Systems Thinking School, he explores the school as an
organization through the perspective of systems thinking. This book also calls for rethinking in
terms of learning relationships in the school.

Chapter 1. System Maintenance. Leaders must not habitually be immersed in the
routines of the school. Instead, they should look back and reflect dispassionately; they must
not be control-freak for it just prevents the school to become adaptable. Moreover, they must
not be laissez-faire because energy will be directionless. Schools often appear to be adaptive,
but, deep inside, it has not evolved. Therefore, it calls for systems maintenance that seeks
interconnectedness and knowledge always. Systems thinking asks how work works, investigates
the prevalently accepted norms and suggests changes based on redefinition and redesign.
It understands that adding new parts to a broken system is nonsensical.

Chapter 2. A Systems Thinking Approach. The problems in the education realm should
not be solved, instead dissolved; it means they must be seen as part of a bigger cultural mix.
It entails both looking backward and forward and letting ¢o of their accustomed beliefs and
views. Senge pinpoints that today's problems come from yesterday solutions”. Schools are no

exemption; hence, leaders must understand that old processes no longer work for this new
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age and that they must unlearn old values and habits. All these can gear toward a news space
for learning.

Chapter 3. The System Thinking Process. It details the systems thinking process which
involves (1) checking, which asks about school processes, purpose, and operations; (2) a
synergy of learning and planning, which identifies points to better the learning culture and
process; and (3) taking action, which undertakes concrete action to leverage the changes
needed. Also, this thinking understands that subjectivities, with clarity of thought, can be
utilized to see various perspectives and interpretations. It avoids traditional measurement
approaches. The target of the system's thinking process is the redesigning of an operational
system which can be made through shared understanding.

Chapter 4. Wicked Problems: Schools and Systemic Change. School reformers strive
to make the broken system appear to work. On the other hand, system thinkers want the
transformation to be authentic. Since schools are inherently based on the industrial and
one-size-fits-all model, then any patch remedies will not work to attain a genuine change in
schools. In schools, elapse of time, not customers, are important that; many things are being
confused with such as diploma with competencies, etc. The author suggests a self-renewing
model and new paradigm that can keep pace with the hyper-changing world; encourages
unlearning of deeply ingrained customs that do not serve well; and advocates a change in
learning relationships and communication flow. Recommended also is the shift from horizontal
year systems to vertical groupings; this small change can create a ripple effect to other school
areas.

Chapter 5. Wicked Problems and Loopy Solutions. A school itself is viewed as a wicked
problem for it continually defies reform, perpetuates itself, and masks as an improvement. It
continually is failing, and yet many target-obsessed-box tickers pull it in various directions.
Schools utilize many techniques to improve, yet there is no real organizational change that
happens. It is because, at the very core, a school uses a linear industrial design, wherein
compliance, control, and coercion are its distinct features. Moreover, a school’s design is
problematic since it does not harmonize with the advancement of the present times. As a
result, its graduates become unfit for the market. It is not the fault of teachers or schools, but
it is just a mere fault. Further, he discusses that single-loop learning is concerned with the

variables and actions of the system, while double-loop learning is concerned about the
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fundamentals. Schools need to remember their true purpose and values, which can be
analyzed by revisiting their learning relationships.

Chapter 6. Applying Single-loop Strategies to Double-loop Problems. Inherently,
schools follow the industrial model, and hence no matter how many changes in technique,
otherwise known as single-loop strategies, it would be futile. Leaders should focus on double-
loop strategies which are the substance. Two of which are the home-school-child relationship
and socio-emotional well-being. Horizontal tutoring groups (i.e., grade levels) are suggested to
be replaced with vertical teaching (i.e., mixed-age) to spark life in schools. School should be
qualitatively changed. “Systems cannot self-improve unless they are self-aware” (p. 65).

Chapter 7. Reform and Variation as Wicked Problems. When things go unusual, also
known as variations, leaders investigate and identify their causes. This is not sufficient. Barnard
explains that there are two types of variation: (1) special case variation, which is often
“unpredictable, but can be put right when noticed” (p. 67); and (2) common cause variation,
which is an organic result of the system. Then, this industrial school setup cannot keep pace
with the hyper-complex world, leading to more problems. Though there are many reforms
and corrective strategies, they still are patches that do not transform the core of the school.
This model just strives to retain like-minded people; what is needed is a double loop learning
which can deal with these variations.

Chapter 8. Child Development, Customer Care, and Adaptive Systems. A school
should understand the value of interconnectedness; it must not place itself in an ivory tower.
Therefore, schools should be mindful of the groups that influence learning (e.¢., students,
parents, media, peers, and other stakeholders) to reinforce systemic thinking. Barnard talk
about customer care, the notion that everyone is connected with the school is a customer”
(p.78). Meanwhile, the active personality system, which is the capacity to accept challenges,
solve difficulties, and become creative of a child must be strengthened by these groups
through the coordination of the school, instead of being hindered. The systems thinking school
should run its learning process differently, in a way that “care and quality are built-in and
never added on” (p. 87). Schools should see the reality and the opportunities given by practical
systemic alternatives.

Chapter 9. The Systems Thinking School: First Principles and Interconnectivity. The

way how a school operates impacts the students and learning processes; it is suggested to
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break the linear grade system to make cultural and systemic changes. Tutors are utilized as
the “learning conduit.” Teachers must supply information on learning progress, not grades
solely. Barnard recommends a non-linear double loop system. Here, every student has a
personal tutor daily, supported by teachers and parents. The author further emphasizes the
importance of social interconnectivity which holds all people in the school together.

Chapter 10. Mixed Age Mentoring. To culturally transform the school environment, it
should start with abandoning the industrial model by implementing vertical tutoring in which
mixed-age students are organized into mentoring groups. When students are teaching one
another, this facilitates confidence, learning relationships, and leadership. Meanwhile, a
complex adaptive system, rather than a linear mechanical line, emulates a dynamic life. This
approach is powerful, since all people are involved, and high expectations are manifested.

Chapter 11. What Schools Say: Lessons from the Manager. To run the school
effectively, school managers should work with families intimately. Peers should be given
attention. Tutors and teachers must not be neglected, also. To promote quality learning,
schools should understand first the prevailing processes. A school is a complex organization;
it must be interconnected. A communication system must be put in place to promote trust
end the communal engagement. Systems theory is also concerned about eliminating waste
and is focused on contributing value. Barnard also puts forward that genuine transformation
can be achieved through the synergy of vision and training.

Chapter 12. Building Systems Thinking School. To embrace the systems thinking
school, it should start with vertical teaching, where a vertical tutor works with mixed-age
children, preferably for 20 minutes. This tutor group is a balance of young people, which they
should help one another. Then, the adoption of the new philosophy must be put into place,
which can translate principles into action. The school now creates smaller, familiar vertical
groups, where learning relationship flourishes; the older kids act as assistant tutors. This
reinforces socio-emotional learning since they get to experience how to empathize and care.
Everybody working in the school, including security guards, library personnel, etc., must take
part in tutor groups. This strengthens the inclusive learning culture, leading to a whole school
conversation. This changes how things are traditionally done. It redefines school and the

meaning of learning.
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Chapter 13. Assessment for Learning. Barnard pinpoints that assessment of learning is
commonly thought as separate from the learning process when it should be not. In schools
that use vertical tutoring, information is rich and abundant since all are interconnected. In a
linear model, parents are kept at a distance because of the jargon and grades that are difficult
to comprehend. As asserted by the author, assessment for learning should inspire motivation,
innovation, and new strategies. It must involve a gathering of information about learning so
that students know where they are and need to go. Meanwhile, it should be coupled with rich
help from teachers, tutors, and parents; and this must be integrated into the school culture.

This book is one of the limited yet indispensable resources in terms of systems thinking
as applied in the school context. Limited is the number of resources under this topic. Hence,
this is an excellent addition. Here, the author utilizes stories and case studies to support his
arguments. It is also an effective way to make the jargon of systems thinking understandable.
He mentions prominent scholars under organizational studies like Deming and Senge, which
has reinforced the book’s credibility. He tries to make the book personalized by incorporating
his personal experiences and reflections.

However, the reviewer personally finds the content difficult to follow because there are
times that the author explains ideas more than what is necessary. This leads to the redundancy
of concepts and ideas across chapters. Also, the 13 chapters can be grouped into three or four
so readers can see the bigger picture. Moreover, it is suggested to modify the style.
Reorganization of the flow from elementary to advanced concepts can promote better
understanding. Being more succinct in communicating ideas can be of tremendous help to
readers. All these can be utilized in consideration for its upcoming edition. Despite the points
for improvement which are inevitable to any resource material, this book is highly
recommended for school managers and to any stakeholder whose interest lies in systems

thinking in the educational arena.



Journal of Information Science, Volume 40, Issue 1 (January — March 2022) 111 of 111

LONEI5D9D4

Barnard, P. A. (2015). From School Delusion to Design: Mixed-Age Groups and Values-Led
Transformation. Rowman & Littlefield.

Barnard, P. A. (2011). Vertical Tutoring. Grosvenor House Publishing.

Barnard, P. A. (2018). Socially Collaborative Schools: The Heretic's Guide to Mixed-Age Tutor Groups,
System Design, and the Goal of Goodness. Rowman & Littlefield.



Ulyu8NISIANUN

5ansansaunarans 1Jui15815518 3 Lheu eanlay 4 aUu lagalnusiuilevas
andunisAnuillaaousuasaumamanslussiuiudfofnum dafiuituiedunsduaduativayy
Taana1sdussansnduardnatsaume Shanewszdudadfinfne wazdndvnisild laileniaaus

NAIIUIVINTT LNDLNELNT AL LANURLUANYINS IUANUAN S AU AFIANS WAL A1V LN IVDI

unaulaueLNaRiuw

1. UnAuvzAotglugULUUTeIUNAINIY UnAIIIYINT UnAnuuvie Lazuniansaintsde

2. umaazdesliineifanilunsanslandeu saddiegseninamsfiansanvonisasou

3. unanuiildFumsARusidesritunsnaunsesInimsanund 3 v luawiisades uazldsua
WIUYBUAINNBIUTIUIZNIS

3

4. unANUNlASUNISARUNAEAsIsUdanlunSARLN unANay 3,000 UM

ANSHSEUAUaUU

unANflazunsiiansanffiun desfiuiidunwlnensoniwdinge duatufiuinienszaiy

¥ =

A ELREY ANeliiAY 18 Bt kasfaslidiulsenau sl

=

1. ¥ai3a3 NI vewasn1w8ingy

2. YUY N TVeLazn1¥8Ing Y

IS o 1

3. Fanhwauiideina fanwilnouazawidingy Ingliszyiumimadsmavioaniunm
a9 lnedainvesduisdesiiiiesdaialiey (mnlinaredednliifeniiies 1 i) Lazisesd1duan
mhonuszdudy lUauionhsnudn Wy anninasaunamans ausayvemansuasdaumans
UNTINYIRBVDULAY

a. dayamsansiaguds Wiszydudimavesiiussiidu Corresponding author

5. undnga unwilneuazn1wdingy AN IUTEINM 250 M Tnsdeunsnidumeyssd
Usenoude 4 Ussiiu dun Snguszasd 35nsfinu dedumy uazmsdszgndldannnsinuni

nsdl Wuunenudviniswazunanudsviad lideadeuwenuszinu amnsadeuiieguiuy
W50 AUeILAY 250 A7
n3td Wuuninsainidsde lidesdiundnge

(%
o o w 9

6. Ad1Agy MINTwnelaza1wsingy lnearwlnelalisiuaisundngs nrwdanguldll

fua9 Abstract
7. lewvasunainy vnnfuunenuide Hdnlasiadweunanuitenudiu fe umi
nOUIEaA I5N15ANYT Nan13AnY) AUTIUNG Tolauauug

nsal Wuunaudvnig unanuusiay wasuniansaindede Wdalaseadniawasunaiiy

BBYIANUANULANNLFUVD VBV IVINY



[ a

8. 1@Nd15919394 nsalNiinnsonedeluiiletses Tnlgn1591989UuuszuUT-U (Name-year
system) IngszyvorudsnarUiurivesenals Midhamtmieteinegvestonnuinen1sens ludiuves
N15919BIWNEUNAIN T UILABITIUTITIUNSonasTada il leuldoneddumafouunaing uas

IAFEIRUTITNYIVBE S

NNFEUNAIY
Tdsunauduatudl https://www.tci-thaijo.org/index.php/jiskku NBIUTIUIZNITLUTINT

lASuuaLHanIsNITUINSIUNI95¥UU Thaijo

JULUUN3819BLaNENS

N1991999L0na@15 LML UAINLUU APA (American Psychological Association) Tna19891Tu
nMSInguiUNAIL

nsdredsluiiomunanna

TEnaderudvdeteizedunsainliifidesuss uastfnt Tnodouieanavosusmiodoles uas
U A.A. fladioEs

Srikantaiah & Koeing (2000) LA 08U ..eoveveveeee . Wway Sacchanand, 2010 s¥yin
.......................................................... NID oo Srikantaiah & Koeing (2000) Lag
.................................... (Sacchanand, 2010)

N138198998UNAY

THTsusenssndadunudngy uddakssddiunemsienaismudifusnysteanavey

A v 1 [ Y 1

uis videdeideslunsdlififedusis Fuegumadouenansdiads dail
1. wiisde
%@aqaﬁum, Soto. W), Faidoq. adeifiudt. aowuifiud : drinfiuvdelsefiud,
Srikantaiah, T.K., & Koenig, MED., Eds. (2000). Knowledge management for the information
professional. Medford NJ. : American Society for the Information Science.
Lorsuwannarat, T. (2006). Learning organization: From the concepts to practices. (In Thai). 3d
ed. Bangkok: Ratanatri.
2. UNAIUINTET
Foanarusis, Toge. AR, Tounaw. Fensans, T @Tud), lwnthiiusngunanalu  nsens.
Bartol, K.M., & Srivastava, A. (2002). Encouraging knowledge sharing: The role of organizational
reward systems. Journal of Leadership and Organization Studies, 9(1), 64-76.

Sacchanand, C. (2010). Research for developing education in information science. (In Thai).

Journal of Information Science, 28(2), 49-60.



3. unanaviaizesaniiuled

%@aqaﬁum, Fodo. Afus). Foi304. Retrieved Yu 1ou IduAY, from 55y URL 9093ul%.

Rochester, MK., & Vakkari, P. (2003). International library and information science research: A
comparison of national trends. IFLA Professional Reports, No. 82. Retrieved 2
August 2001, from http://archive.ifa.org/VI/s24/publiflapr 82-e.pdf

Verachart, J. C2010. Jindamanee: The Thai open source library system. (In Thai). Retrieved 16
August 2010, from http://libl dpu.ac.th/Mpl46

wintanasiienedeildifoudlronierdenge J013099zfosvin 18y Thai Romanization
(nsnendnusmeidusnuslstu) dwsunisdeu Thai Romanization wuztllluswsURUaEndy 7
Walualay NECTEC http://164.115.23.167/plangsarn/index.php tazdasuiaduniwsinguluiaay
wiass ] uazraduinedeidesesenanamatuinduatuiunivla wu szydn (n Thai) fafaoehs
seluil
Vongprasert, C. (2005). kanchatkan sarasonthet buTangton [Introduction to Information
Management]. (In Thai). Bangkok: Expernet Co.,LTD.

Prakophon, A. (1983). satha_nbotrika_n ‘ekkachon kap kan songscem kan ‘an [Private service

establishments and the promotion of reading]. Bannaraksat Mokho, 1(3), 1-5.

dayalunisAnAenaIussaNEnIs
NOIUIIUITNTINTANTANTAUNAFEANT AUV TAUNAAANT
ANTUYBUANERSHALAIANAIARNT UNNINUIFevaULNY

Wi 123 auu fnsnn dualudies sunewlos Saninveunnu 40002

NSy : 043 362 037 / 043 202 861- 45921

Vules : https://www.tci-thaijo.org/index.php/jiskku



NsdrsdrsduinGichdas

FBLAN USTUISNUANEAT UV, (SURUN 2526)

UISANSNEFAanswara1simarans uv. (SuRuW 2539)

[

NDIUTIUISAS

UFIUIBNT ANANT1A158 AT.NA3AT TNEY

UFTUISNNTHYIY T09ANANT19158 AS.UNE NUNIAN

NBIUIIUITNITHIEIVINIG

Prof. Dr. Dong-Geun Oh

Prof. Dr. Gobinda Chowdhury

Prof. Dr. Shigeo Sugimoto

Assoc. Prof. Dr. Christopher Khoo Soo Guan
A1ANT1A1TENLTARAN A5.YANT FA91TUN
JRIMIEANTIATY AT.ENY LAYz
FOIAENTIATE AT.NTINUS LUUTZENA
FOIANENTIANTE AT ITTMIA TuNTauw
AYIEMEns19158 A3.Aue13nid 1ndeigu
HYILANERNTIATE AT AIFIA UAIYaIN
919158 A9.dAva U3
N9UTIAUNSNITHIBIANITINTENT
AIeMans19159vlug Iaua

913158 A3.Ankg7 ansusen

919158983550 eMEnes

HIANNW anvivansaunamans Ansuysemansuazdinuaans uninedeveunny

PN VO ULAU

AN VO ULAU

Keimyung University

Northumbria University

University of Tsukuba

Nanyang Technological University
U INREFlUTYsTINEIY
AN VO ULAU
PNAINTNUMINE T
UAINYINYUDULNY

AN LVOULAU

NN BALULaEIITNIARFFITE

W IngraemAlulagasus

AN VO ULAU
AN VO ULAU

UWNINYIAYVDULNY



Journal of Information Science

Previously Journal of the Department of Library Science, Khon Kaen University (Founded 1982)
Journal of Library & Information Science, KKU (Founded 1996)

Publisher Department of Information Sciences, Faculty of Humanities

and Social Sciences, Khon Kaen University

Editor-in-Chief Kulthida Tuamsuk, Prof., Dr. Khon Kaen University

Associate Editor Malee Kabmala, Assoc. Prof., Dr.  Khon Kaen University

Editorial Board

Dong-Geun Oh, Prof. Dr. Keimyung University

Gobinda Chowdhury, Prof. Dr. Northumbria University

Shigeo Sugimoto, Prof. Dr. University of Tsukuba

Christopher Khoo Soo Guan, Assoc. Prof. Dr. Nanyang Technological University
Chutima Sacchanand, Prof. Em., Dr. Sukhothai Thammathirat Open University
Yupin Techamanee, Assoc. Prof., Dr. Khon Kaen University

Songphan Choemprayong, Assoc. Prof., Dr. Chulalongkorn University

Wirapong Chansanam, Assoc. Prof., Dr. Khon Kaen University

Kanyarat Kwiecien, Asst. Prof., Dr. Khon Kaen University

Nattapong Kaewboonma, Asst. Prof. Dr. Rajamangala University of Technology Srivijaya
Nisachol Chamnongsri, Dr. Suranaree University of Technology

Managing Editor:
Khanittha Jitsaeng, Asst. Prof. Khon Kaen University
Kittiya Suttipapa, Dr. Khon Kaen University

Suwannee Hoaihongthong Khon Kaen University



unussnusn1s

MIATETAUMAMIEnS UN 40 atu? 1 wWeu ung1au - Juiax 2565 Aun1susuilaeuivenng

A ! QIJ

B 20 aghastuas Tasnsarsldusudunsasesulal (E-journal) fifsuannsndifensasldneiu
siusruy Thaijo waiimanssaeumnwsansfiduduiu Tasduatuunanudosihunimsnaeunis
FraonuaaTun1sinnn1sdaslusunsy Tumitin uagn1siansangua neudeniluunaiiuain
fvsanand 3 v uenand Msansdauiusuuuuunanalifinrunduainauasiiuinsgiunind iy

wieusduruAuazn vy laelsuaiunsannidluanlng iewseuduadulanuy

Y Y

AuthorGuidelines

¥ ¥ ¥
(% A ¥ U a

Ansuilannvasunanuluatull §9p9larnansENNeITINUINGINISANTEUNA UTLNBUNIE

[y

UNANITY 9119 5 unany loua 1) nseumsimuimsiansauwme deuwasfdviadmsuindnwinislng

[y

sEAugANAnyYT 2) N13duundeseaisusalagansansnTaiemunsiseusiBedn 3) finven1sindvialiie

'
Y

ANTIANISNSNEINTTITUBIRLALAILINAUDH19898 UVDIUNLI B UT UL SEUAN W I UL TSI UASNTEUIU

aa & A

WAy dunenseudu Janiaveuuny 4) SaRilineujduius Ses onsieduauiuladings (Wav)
Y

[

m3uHae1g 5) n154 Discovery Tools vaeviptaynan1tugaudnuivessslulseinalng unainy

Mo

a

391715 1 UMAIL 1309 N1FUTULUIAANTITTAAITAUNALALAUSIUANINUINGDUATAA wae
Yavnemeuniansalntlede The Systems Thinking School: Redesigning Schools from the Inside-Out
Weulne Peter Barard

anTell nosussnsmansansansawmamansu adusgsivimsansadull andulselon

o

wiug vy mniuladdelausiurau1saRvNINTAISUITRRAMBIHEUNTHAIIUIYVING d1U150

9

Mo

Ansioneussasnslii https//www.tci-thaijo.org/index.php/jiskku/index wufulvial atumti

ANERNI19138 A9.NASAN YIIUGY

UITUIBNIS



dISULY

=

M5a15E5AUMNAANERS UM 40 aUUN 1 Hau uns1AY — AuU1AN 2565

UNAUIY
1 NTRUNISHRUINITIANTawNe Fouasfdviadmiuindnwinielng 1-18
SEAURANANYI

Information, Media and Digital Literacy Development Framework
for Distance Students in Higher Education

AU F9970Un Chutima Sacchanand

2 N139MUNT0TDAUTHUTALALAITAITITULAIENITITULTIEN 19-41

The Public Bus Complaint Classification by Deep Learning Model

INFUNST dURTAIUANA Chakkarin Santirattanaphakdi
Anngui) 9Imuna Suphakit Niwattanakul
3 YinwgmIiaviaiien1sInnsningInIsIIUIALasdIndeNeg s duTesinSe 4255

FuiiseuAnwlulsaiourinszwuIneIal s1nenIzuIU Jarinvoulnuy
The Effect of Digital Literacy Training Program on Sustainable Natural
Resources and Environmental Management for Seventh Grade Students at

Srikranuanwittayakom School in Khon Kaen Province

AnRe gndusen Kittiya Suthiprapa
VYT UTIATY Wanicha Narongchai
fANTNg AszuAunNg Pattaraporn Weeranakin
Yons AsUviug Piyaporn Siriprechaphan
NOAUY LY NYRYI Krittinon Dhechachortchuang
UYUIIO FUAT Nutchanat Somkaun
4 fartiAeufduniug 1Fee onsiitesuausulaiings (ew) dmiugeey 56-73

Interactive Multimedia: Dietary Approaches to Stop Hypertension (DASH) for
Elderly

WYSINT0d TOWAIULLS Patcharaporn Chaipattanamatee




dISUDN (G1D)

5 n3l4 Discovery Tools vasvasaynan iuganAnwvessglulssmndlne 74-87

Use of Discovery Tools of Libraries in Public Universities in Thailand

515U UAsuud Narathip Pitithanabodee
aus lnses Samorn Paisri
UNANIYINTSG
6 MIUSULLIAANITIRENTAUALAEAIUS LUANNLINGDUARVA 88-105

Reconceptualization of Information and Knowledge Organization

in Digital Environment

118 AULNAN Malee Kabmala
UNINTUNLNED
7. The Systems Thinking School: Redesigning Schools from the Inside-Out 106-111

Louie Giray




0 ansduinddndans iSchool

Journal of the Department of Information Science, Khon Kaen University, Thailand

Research Articles

v

NIUAISHAININITIATEULNA AouazhdiadwsutinAnenislna
STAURAANEI
Information, Media and Digital Literacy Development Framework for

Distance Students in Higher Education

YAUT F§3973UA "* Chutima Sacchanand *

9

L uuadgnansaunanans a1v1ividaumans unnineaeglerissssunseny; Information Science Program, School of Liberal
Arts, Sukhothai Thammathirat Open University, Thailand.

* Corresponding author email: chutima.sac@stou.ac.th

UNANED

ool Uﬁ“’ﬁ\‘lﬂ ﬂ?i?ﬁﬂﬂﬂ’lﬁ]ﬂﬂi%ﬁ\‘iﬂLW@‘W@J‘UWﬂi’@‘Uﬂ’ﬁWGNU’]ﬂ’]iia’]iﬁumﬂ ﬁ’e] waghdranmIza

q

WmsunAnwmielng

Mo

=

Sn1sAnen: MsideiilunsideienaisuaznITeidagunin wraseyandnusznausie 1ondis

oJ)

NIAUIAAIUNITANYIMIELNG N15FANTAUNA N33R wavN13ATTR Usenelng uasiaUTud

ey

S sau a

MUIU 12 AY maau UNDONUUUITTUUNITADU LazUTIANSTAUNTURATDUNITHAIUNTNAN YT Las.

11U 20 AU LLﬁ%E‘\JIL‘U"lﬁ']llﬂ"i]ﬂi'ﬁllﬂ?'ﬁ‘lﬁiﬂﬁ/lﬂaaﬂsﬁ Usgnaumig gﬂaau USTAUNSNY wagtnAnen

[y

FEAUTUNNANY Uas. 391 38 AU FUAIBEILUULIZAINTEAUNITANY @1913V) WALAIUAIY

adnsla eellon53dy Usznausie wuutuiindeya wuuduniual WuuaunuIngs wasfanssud

[

W mylasgiideya Jeyaldnunin ldmliesgiuazduasigiilen wagasuay
JoAUNUY: HAN1TITENUIN 1) NFOUNTARIUINITIANTaUNA Fouazidviadmiulndnyimislna
SULUU “3 1ea” (Student —Staff -System) Usenaudig wanms nagns uazdyin lnawdutdndnw

Jugudnaansimuikuvesdsn unumiaranssouslnivesdaeu UneonwuussuunsAnyinay

=

UF5005NY T8UUNITUTIITIANIT SPUUNNTIANISANWILAENITISUS SEuUNITUSsatuayuy

v

nsAnwslng sy UULLavIﬂiqas’mwu%mLm‘Eu‘Ia AIVALAZANINLINRBUNITIEUTATIA LAz
2) nan1siinagnsnIunsaunIsHaulunaaely wudd gLﬁwiauﬁaﬂiiuﬁqﬂaau UTTANSNY Lay
dnAnwdianuienelanin lasuuseloviainnisdnsiuianssy wagaszutdnunuimdinglu

ANSNAUITNAN®WN

[
av A

nsUssgnaldannisfnenil: muddeidunuimanandunisnwuazmiieauifeidesiluld

A

lunstuindousanisiansauma Fouasadvia luanimwindeun1sAnwwuuidawazni1siseus
YU

Received: November 13, 2019 Revised: January 6, 2022 Accepted: January 15, 2022 https://doi.org/10.14456/jiskku.2022.1



Journal of Information Science, Volume 40, Issue 1 (January — March 2022) 2 0of 18

nlna Tunnegiinmsdnwinaznisiseuesulatilumuunilmivesdiny waznnauluindnwinie

=

Seunlnariumsiteuiosulal

a v Y

W
AdndRy: Msansauma nsdiviniude msiaavia dndnwimalaa

Abstract
Purpose: This study aimed at developing information, media and digital literacy (IMDL)
development framework suitable for distance students in higher education.
Methodology: The research method included documentary and qualitative research. Key
informants consisted of documents, twelve Thai and Filipino key persons in distance education
and IMDL area, and twenty teaching faculty, educational technologists and librarians involved
with distance students’ IMDL development. Thirty-eight participants including STOU teaching
faculty, librarians and graduate students were purposively selected and on a voluntary basis
to try out the strategy through the developed activity. The research instruments included
documentary analysis forms and interview/focus group guidelines. Content analysis was used
for qualitative data analysis.
Findings: Research findings showed that 1) the “SSS” (Students — Staff - System) model for
IMDL development framework for distance students in higher education was comprised of
principles, key strategies and indicators, focusing on students as the center for the holistic
development, the new roles and competencies of faculty members, distance educational
designers, librarians, as well as the management system, distance educational and learning
management system, supporting service system, digital technology and infrastructure system
and digital learning environment; and 2) teaching faculty, librarians and students were very
satisfied and benefited from participating in trying out the activities and recognized their
roles.
Applications of this study: This research is a guideline for educational institutions and related
agencies to use in driving information, media and digital literacy in an open education and
distance learning environment in which online education and learning are the new normal of
society and everyone is a student or distance learner through online learning.

Keywords: Information literacy, Media literacy, Digital literacy, Distance students.
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Abstract
Purpose: The objectives of this study were to design and develop the public bus complaint
classification using the deep learning approach and to assess the complaint classification
accuracy.
Methodology: This investigation began with the design and development of public bus
complaint classification using deep learning approach to create a binary model for dividing
words by deep-cut algorithm. After that, all words were transformed into a word bag for word
indexing which could calculate keyword weights for classifying statements to mitigate the data
duplication problem with t-SNE method in order to make distribution of similar words for
formulating 7 classes of public bus complaint classification.
Findings: The findings revealed that all classes were found to be accurate at 90%. However,
the service provider class which received the largest number of the public bus complaints
achieved its accuracy only 83%. This resulted in a variety of different information based on
the user context. The comparison between the deep-cut algorithm and the fast-text algorithm
showed that they both attained the high accuracy in the same direction. When measuring the
accuracy of the service provider problem tagging, it was found that the accuracy reached good
level. This indicated that the public bus complaint classification with deep-cut learning
approach provided accurate results, especially the accuracy of one complaint per one issue
due to the suitability of the issue terms which could be defined by the context. On the
contrary, many problems found in the study were caused by duplication of terms in some
classes.
Application of the study: The study findings are of benefit to responsible individuals for
improving their services to meet their user service needs.

Keyword: Text classification, Machine learning, Deep learning, Public bus
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3.1. wsnan1sNUIIVTINToNA (Data Collection)

v U

a v

NUITEFUTNUTIUTINTD50938UTALAUE1TA151 UL VBIDIANITVUAILIATUNTINN
ngldmewnsiuaisisazuuivuesa http//www.bmta.co.th/?q=th/forum Tunuaniedseu
5003ANINAINTEYTUNETUIUN 1 ung1AN 2564 89 31 NINGIAN 2564 TIUNIEU 1,275 oA
g v o v Y o A = o & s 2
Wudeyalanigidesaaseumindy fwm1s1ei 1 undmnuluguvesiidionanssssunn (ixt) uonidy
2 du dwn 1 dnduyadoyainilu (Training dataset) i slananisduundeseaiousalngans

= ¥

41515008MEN155BUTTENAE deepcut 31U 1,020 Taaa1u Anvdufesay 80 uazdIuil 2
91w 255 Femu Anduieway 20 dwndudeyanaaeu (Test dataset) ludnwazaostoyaill
Usinguineulunisiseus (Unseen dataset) iU seliiunandnugniodvaeanIsiwuntasoseu

salaeaNTANs ISy

M15199 1 9950958USDLlAYANTANST Y

adu doA2Y
1. Uns Prompt Card iinidundllale wdedliieny
2 11 25-3 9321-liven Uk laeans 40252

1275. Uo.16 laisuglagans

3.2. uagan1sinsuadaya (Data Preprocessing)

Weswndeyaiiiuiaindumesidamedsnisymiu (Mitchell, 2015) inazdsingAnds

[

asUkuutanL (HTML tag) naenauiiinsesmuieniuguniskanmaidudiulszneu duunau
wilUuszananadnlusdesdnnisiudeyanlailussideuneu Tnenisldnisimunguwuudnuse
(Regular expression) tief1munsUuuulaseastsvesdoyalveglusiuvuivunzaunenisuily

U5217a6a

o A ! v 14

NuITeTuLdedmnAdnanenisiInuanudnvazrasteny Jekiinssurunisiide

q

] Aa o o

g [ a a ¥ o v o = Y a
ATYn LU‘L!IUI‘LW]WWI’NL@?J'Jﬂ‘ULLu%Iu&Jﬂ’]iﬂ’mﬂﬂ’mEm‘Vliﬁ]WU'JUF"I']a@aQLi’e]EJ 9 auiuﬂ%guuuumm

o w o 1

n1seusiaedn Wilinnsmdarveaas ag19lsnd nszuruniswioudeya dareidadiasuas
\A3DIMINEITIAREY N3MERATBIINe (Space) Msidnmey (Swear word) waynsiUdeusisnys
awdangulimdusmfuiidniovue devaziidinssuiunsulsiniuinedesanesiiu deepcut
Tugenasiely

3.3. ua@amil,l,ﬂﬂﬁ'm']‘le}ﬂwﬂ (Thai Word Segmentation)

[

ANYAULTRIN W INEUUTAULANANAUN1¥ISINgY 1H8991NN1W1SINguazivesingly

[
o 1 o a v

N1352UAMAAEAT BNTIIFURUUVBIANAAINNITUTEANUVRIMISNYT @38 wagdITTugNimdIun



Journal of Information Science, Volume 40, Issue 1 (January — March 2022) 25 of 41

Usznaulfieusiinumnevesi sudupudnvazveanivlng Jahlilassadveniwinesiam

o w 6

Fudau IngnavainiswuiAfigndesdinnuddysenisiideyarmdniluussuianaludusely

Y

[

(Tapsai, Unger, & Meesad, 2021) agnslsinny dinafndavidrney 4 Useiiu fe 1) Uss@ndamn
nsuUad 2) minsaaeuuazuiludaznaiia 3) sULUUATAEAAMTINAINYANY LAY 4) NTUWUS
naudUszan damivariviliRanadwsillignieauasfndisiuaumniinsenudenisysranana
AWEIIHREMTUN TS LNY

Msuwlsmdmsunwilng wdseendu 3 Yszuan Teua 1) nsudarlagldng (Rules-Based
Word Segmentation: RBWS) 2) ﬂ’]'ﬁLLUQﬁm’mwaumﬂiu (Dictionary-Based Word Segmentation:
DBWS) Uag 3) NSkULA19IUN15I38U3 (Leaming-Based Word Segmentation: LBWS) uATeTud
Tgnisuwdsmnwlneaunisiieusidedinaienis@eulusunsuniwilugeu (Python) Hu Google
Colab n3edaifiufie Google Colaboratory Thiuu3nisleadlusunsu Jupyter Notebook Tngusem
n4fia (Google) dwfuiTsunazionldnrwlnseu annfudivicuuuasufinnesuliuinig
UUAAIA (Software as a Service: Saas) fifldane3fiunsuusmneingliidenldauuinue wu
newmm, longest, pyicu, attacut, PyThaiNLP Wwag deepcut ﬁﬁwuﬂmau%ﬁw%g AosUDLITU
(True Corporation) LUUsZUULUIALUUISBUSLTIEN (Deep leaming) Ineimuisielumaiuy CNN
(Convolutional Neural Network) wuu 1 ff wmennsalindasnussaiduiisuduvesdmndely
shemsduundeyanuuluun3 (Binary classification) InsnisiSenldauileddu deepcut.tokenize

WislUadaniiveseuigusalagalsansnsaednuiu 1,020 Teseuseu WeglusuAnaed (Term)

PnuuIzwlasteyavivunlusglusuiaduasdiludnunieged (Bag of word) (Jo, 2019) AsnIni 1

Sy v [l LA 1

il ‘e, ‘wed’, L, ‘@7, ‘mag?, AW, N, 0, ‘ehe, Tedaszune’, ‘winaw’, ‘9u’, ‘sa’,
“adw, larl, ‘A, Insdwl’, ‘maeevne’, so’, ‘ane’, ‘ae’, ‘U, 87, ‘waw’, ‘Sunse’, ‘un’,
‘g7, ugn’, a7, 9ea’, ‘U, ‘@ate’, ‘Gu’, sa’, ‘Uszuan’, ‘waz’, lu’, ‘9en’, ‘U’
Do 1? byt € Yt i) et y [ y ¥ o Doggr fmey? ¢ 1 i d
faaduw’, ‘so’, wand’, ‘9v’, ‘se°, ‘ee’, ‘anw’, ‘Uszuav’, Seadew’, ‘sa’, ‘Ua.aw’, ‘n.’,
‘g7, quad’, ‘@’ 17, ‘eaa’, ‘Ui’ ‘aszidq’, s’ 47, 91977, ‘waz’, ‘nsev’, lu’,

=

ga’, Aw, W, Tasans’, ‘se’, wd’, ‘ane’, ‘ae’, 'ns e, ude’, b, ‘eea’, ‘Une’, e,

W, Bn, e, 4, ‘9007, ..., ‘hino’, ‘glyuad’, i’ 8wl

A 1 MsLUsmn e lneedanesfiu deepcut

3.4. 49QAN3a319AYUAIRNN (Indexing)
Wunszviuniswlasenarsimluniwisssueid MWasuiianesainisatnlavas
Uszaranald nsadeduiilunisadiesdiunuenans (Document representation) Tiagluguves

LIALADILENETT (Word vector) fi@unsaaiulA1udIntnan (Term weighting) BEANTSABNRIATN



Journal of Information Science, Volume 40, Issue 1 (January — March 2022) 26 of 41

Usingisnuaneu 9 ndeseuieudiuiu 1,020 daanu udniluiulilunauiynsy (Dictionary)

wialdudasmdninnulveglugUsivil

] v

ag4lsAd AnuTIngUes q Tunasenans envazdininuseanudAytesninddidgy

o

dmsunisduundedesdousalasansaisisue Jeosinismearimiinguuuudiieadienis
Fiasrzdindnuesda (Term Frequency-Inverse Document Frequency: TF-IDF) (Manning,
Raghavan, & Schiitze, 2008) Lﬁaﬂsmﬁummﬁﬁ@mmﬁwmLaﬂmimﬂ 2 Jasefiflanuduiusiu
fio Aranudvessn (TF) Wewiudagmdulsinguesudluuluudazionans dsaunisii 1 a1y
meaasndulupwivesenas (1DF) Tnemsliedminfuandnuasdlddusumuresenas
?zfqmi%ﬂi']ﬂgaguiL‘T;Juai”]mumﬂiuﬁammamﬂmiLawwzaﬂ’uﬁu wazUngegtiesluyavetenais
Fuvderioue fiaunsh 2 wazazthaauivesidny (TF) wazAarurndulunudvesenas

[y

(IDF) wasusiagAn aaiuiievanihvdniausauenddnsiddgeanunls daunisealudl

IuuisIngluenans
= (1)
FIUIUAMNINUALULONES

IDF

( FUIULDNANTNIVUAN LT RANTEUN ) -
O

2
o v

unenasiilmaulInged

TFIDF = TF * DF (3)

caa 1

INNAANFALNUANENINLAT TF-IDF 21nvenansviaviun Fadusdnindwuildunazidulaniy

o w a

d1AYVRILONANT MukWIARAIANYIgNna1IfsUeeNgauazlilaungeguatsienansawiuly

o

v A [ ]

WalnAndenAmanwazdmsuassadsmdnsilunsdmundamlunisliuinng

q

[ ) v
a S

T ullY TfidfTransformer Tun1suiA1UINTnYe9A1 (Raschka & Mirjalili, 2017) wiw1q
wulgyndeyaniianudideuiu duilewnandnuiinveyaduunniiudeuiuluyadeya
3.5. uagan1sanilfvastayanle t-SNE

I3 P & ° ¥ . A o v a
Jundldlutuneunisdrsadeya (Data exploration) Wieviaruidnlaseasidunnieluves

o w 1

v ! dl v a ¢ v ~ v a ay v
Toya noulazdndnszuiun1sinssiteyaludusely Wesnyateyadu (Dataset) MlAan

Y

Mswdamawneliu 91vsiiaududen dmasenugnieuasszuzatlumMMATeiveys 39

Aowin1saniias Waiuisadinsieideyasonundne@u 1ay t-SNE (t-Distributed Stochastic

a

Neighbor Embedding) Walu1lae van der Maaten, L. kag Hinton, G. (2008) Huisadenldly

mM3uanmatoyanliliadu wnnzduteyaniififgs IneasAuiuauaieafeiuseninguedqn

Toyalununifgiwasiunludfng ieusuanuadteadsluli 2 sedviaiearflandunisgayde

(Loss function) 91nn15ns¥a18iveanIuunazidu (Probability distribution) lagldnnsnszaiesn
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1 d‘ IS ! 1%

LUULNNALRBU (Gaussian distribution) i1 Tan1@n1snszatedelanuwaizaaiiiad dsUs19pane

Y

o

zdlaosinumounu WuiuwnuvesnnuRanainainnisdy Tunsivuenuduiusseninega

afl

Yoyaluifgs uazlddndiunnudonuuvesdnaisveanguiaedis (Student t-distribution)
weas1smnutazdunuunszaneilulida Wetestunsnszandvieriudeuvesgadeyaluiifd
Fadunaunandamiavestoya (Curse of dimensionality)

ASetuilduuusians Skip-gram Tzdendmil maw’%wiumsﬁwmsﬁmﬂﬁﬂﬁayﬂu
USunuasiiiu (Zong, Xia & Zhang, 2021) Msindulunatiavinenmesvesdtimneuldidu
#1nas (Center word) waz¥iuIan13nTz9188 (Probability distribution) 28efiuaziduusun
yaefi fennd 2 wansdnwarmsihaulagldfulssleasedieie “ane 185 Sidn-nasuay

drunnldeanthe wasuny wouduriugasn”

Skip-gram Model Target word (Center word)
99
Precict 4 Hp Predict Window Size =2
a1 | 185 | 538 |maaawne |druunn | la e | u. |eldunu | wou | Fu| ru| 52| Ba
Context words Context words

AN 2 NMFYINUTOIRUUII8D Skip-gram

1NTUAIMUA WINDOW_SIZE=2 iiengnuaAIvainIsandaninuiiazasiazlagnauien
(Overlapping) (Zhai & Massung, 2016) vasAntnuteludnwazADUNTILAZUSIAIAINTIUIY
nmuavesrdming @ansen 2

A9 2 HAENSAINNITFRTEANAIUUA WINDOW SIZE=2

No. Input Output
1. GRK] 185
2. @y $98n
3. 185 GUl3!
54, an 157

91N9115199 2 Useleadeg1ams “ane 185 S9dn-nasuny duinlivente w.asuny woudu

=

587 Wermun WINDOW_SIZE=2 agldynuasadnuau 54 518015 9niuszy 3 msfiwes

>_

A a

T dutiiotTonld t-SNE wuu Skip-gram (scikit-learn developers (BSD License), 2020) #1

=p.

' [
a 4 v a

ANFUAUAIL 1) AMuAAIERIINISeuS (Learing rate) Wiy 200 Wudaaildlunisuiusedu

AMuSINISSeusveslasatieyszanniisn d1m3u t-SNE dnedludae 10 §9 1,000 2) A1mun
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AudUE (Perplexity) Winfiu 30 Lilegn1snszatefivesnauinazdu (Probability) Sneglugia 5
§19 50 way 3) MUUATINIUNITIINGT (Iteration) Wiy 1,000 geandmsunsiiinussangam wilal

AIAINIT 250 WAANSAININS 3

AN 3 NM3aRdAveIUBYANIY t-SNE

PNANT 3 WU HaaNSINATHUIAIN T eazUseneuluniemges § dauauuin Weniu
NIEUIUNTaNIiATeIYaLanI8 t-SNE Walazuanimadayaniniug1geuiu dullleswnainduiuis
Poyadnuunnivivdeuiuluyadeya wiviniasanasluluneasiBenagnudi dnmsnseanedives

nguniauadreadeiuludnuusadawmes (Cluster) sulsduuulunisiinainuiunvesinnes

a

71 Wululuiiemaiieaiu (Euclidean vector) fsnwil 4 nguiidisunuumsiinainuiunvesniaes
Adululufiamafendu wu “lisen” dnusngswdu “the” uasdululuiianafsadudiin
“genliiain” “laethe” “wivn” uay “lithihe” Wusiu Saduiiumwesmsaiinaianisaeniuds
nsdanguadamesiiosuundefoaisusalasansasisnslunuddedul fvuaanuuida

sEAUANUTINElIVBILTUUIN1S (Customer satisfaction) ulunsaulunisdnngu 3 Verma &

'
1 1 =

Ramanayya (2015) na1971 LAg1989AUN15USN15VUEa1515ue T udeteIAlsEnaunan bawA
AUATBUAGUYBUAUNIT (Route) wazaudlunsiAuse (Frequency) Aetiu §Usenaun13gsng

ududessuidiuanudenislunisiiunisuasninensniifugliuinis laefia1sunanaunin
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n13UTNsAlAsumuAINA1Anisveanan danalinisiuitnanInyeiusnsngnaAlusagsie
azlasuainnisanfunisifeddu e19vzdauiianelavesdSuusnisuansdieiu L9y

ANNAZAINAUIY MUUANITUALNITANTLIIY NOANTTUALAUTNIS duvu uwazdededu q Wudu

aedlsAf usazesdusznaumalanunsalinudnvastos o livaiwogns dannsei 3

M19197 3 AaaNwzNgasTuAMN NN IUT M SUUdsEs 10U

Comfort and

Convenience

Schedule and

Operations

Crew Behavior

Cost and others

Aspects

Overloading

Notification of

Schedules

Courteousness with

Passengers

Notification of Fares

Boarding and Alighting

Following the

Schedule

Helping Children and
Old Age People

Returning Small

Changes

Seating Arrangement

Prompt Service During

Break Down

Rash and Negligent

Adequacy of Fares

Movement within the

Bus

Maintenance of

Vehicles

Appearance of the

Crew

Charges for Luggage

Driving Comfort

Cancellation of

Neatness and

Schedules Professionalism
Travel Time Arrival/Departure Attitude of the Crew
Timings in General

Luggage Allowance

Stopping at the Bus

Stops

vYa v

AINNANTNN 3 NI

Y

=

o

MNFFNATIENNOATUAMAN WAULTINUALENAINUTUNAITIIUT NS

salpeansansIsay ethuasiaduratalunisdnuntdasauseusalasansalsisue sansen 4

1

Boca Raton, FL, USA: CRC Press

U8R, 970 Public Transport Planning and Management in Developing Countries (111 109), by Verma & Ramanayya, 2015,
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M15197 4 MsdauaTeiiieasuauanyugmuuTunMsiuInIssalagasansn sy

ARE

AENEALY

AnasUIY

1) AANANSIUI

2) AANEN15IDNSUAS

3) AANAKIIUINTS

4) AANANISAUTA

5) ARNASIUN UL

6) AaaaUnsal

Twusnns

7) AANENINTANT

Jasiulsaseun

Rash and Negligent

Stopping at the Bus Stops Board-

ing and Alighting

Crew Behavior

Courteousness with Passengers

Helping Children and Old Age

People Appearance of the Crew

Neatness and Professionalism

Attitude of the Crew in General

Schedule and Operations
Notification of Schedules
Following the Schedule
Cancellation of Schedules
Travel Time Arrival/Departure

Timings

Maintenance of Vehicles
Prompt Service During Break

Down

Comfort and Convenience

Driving Comfort

Overloading
Seating Arrangement

Movement within the Bus

FusaUseum vaded liufuannung

95195 Tanuduiungruneivun

mMsvensasuddlingatie wwethe

venliadn linthe ldsensu

Aseunsen N5l Yndesrnugnin
wazAMUduiioo I nuaaninauiunay

nnaulsusnng

MSAUTD waggamrunemunanfinivun
MABAIUUTINUUALANULNE OB

SOLMUENTANTIT UL LAALLEUN

AN1nwazALNSaulunsIIUS NS89
SOlMEENS SINDNF WD LATRIBUR

AsUARNANY

anmuagaunTouvesgunIal
AMSIUSNS AIBaUSUBINTA Tl
LA3DI8EU URNILANEY aanlu

WOUNALATULETUFNG 9

M5UaINUlSATEUIN NISHIUTLELING
ANULEINDYDITINY kazUTanadlaeeansh

AN
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S =11
; fl
W o
@ Radnlgg

ﬂﬂﬂﬂh ADFLUE
& @

gerLan
e y
.115\1'-11?“ .*i"am%quin_‘
- TOTELS
.‘I.u' A gsatai s @ .E'H’::Eﬂ‘w
4 Uil M,- @ .- TEuEnuud
ile 1t AR B
o U J Usrd @ ' qF LA naziiy

/ ‘1(1.11

=nooel’

AT 4 NMINSEINMVBINGUNTAIUAGIBAFATY

PNA15137 4 Bhanadsranaiiiedestunisieaseunuuunnsliuinissalavansaisisey
MudnwzNIINTEedvesnguifinnuadieadaiu dinmi 4 uiseeni@u 7 aana Laun 1)
AaaN153uT (Driving class) $1u7u 191 Todeu3ou 2) Aatani15aeniuds (Shuttle stop class)
91U 190 Taeeiou 3) Aanaxliu3nIs (Person class) 31U3U 262 TaFodiieu 4) AAANISLAUTA
(Bus schedule class) 91u2u 126 90509138U 5) Aata@g1un1nue (Vehicle class) 4771 125
Ta3pusu 6) Aanaaunsadliu3nis (Equipment class) 31Ut 87 U850458U WaE 7) AANANINTNNT
Uasiulsaszuin (Prevent epidemics class) 91U 39 195091581 muvTunnsliuinissalagans
ansnsniz MnduvhmsuUasusazaaalvieglusuuuuluund (Binary) Usznaudae 0 uay 1

=

4. wansAnen
mATeiifgusrasdifieeanuuuuasiauinisduundedosisusalasarsasisusdas
N5L38USLAIAN UarUseliuAIIUgNABIVBINANITIILUNTDT9LT8UTALALANTAITITE WUY
nansAnwuernIseUTIeNa Ssandendel
4.1. PanUUUKATRAININITILUNYa3TEUTAlAYH1TENS15UEANTSITEUSLTEN
vhungUszianannssuundeya (Classification model) Asmsneneudadeyaiinszdn
nszaelidnfumnavyiignimualiasmih silslusuuuunisduundeyaildsunuden iond

msdaswunuuuluung Binary classification) (Albon, 2018) {Wunsiansandaaangidinael
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wazliidunuel wsonguinlvwaznguitlily naensuduteyalunguuasuanngy winn1sdawun

Usgandanandnisivuandninaudiivnua lidaiau agldndnnisiansandeyasniegiung

e

¢ o

(Rule-based classification) wininnisinuunngudeyalalidiinisiivuanginunidaiau
g3 ududedldinaiinresnsiSeuivesaias (Machine leaming) Linanldgiefiansandeyatiu 9

1

Ifunltiufazeglumnenyla Janedadinandniudesefoanuunndsiuresdoyassning
aosnguifidsiansan

msdaduunuuuluun’ aginisuvasdoyalveglusduuuluund (Binary) Usznousie
0 uag 1 madafiugrunisiildlunisdanuanny 1dun wmadanisieszsinisannosladaind
(Logistic regression) (Raschka & Mirjalili, 2017) Fodunisnetorufiaduldesdnusya
(Sigmoid curve) Tidrfuteyaassunniiaainivile sevdnmsindefunsiasizinisonnes
\Badfu (Linear regression) Faufiunswensuiinaunisidunsadifudoyasss dsiiunnsradodoya
fuennnisinsanaesladafing dudunsiuiessnined 1 Quinas) uag @1 0 (Lonunas)
Turaeiinsiueannsinisanasedaduiu adldanmsvueeradudsuasle o Alé
diglsinaannisvhunelnenisannesladafndiiddu o wie 1wty Mudsiidmasonisiung
wwgnimalinarsifumaniandu (Probability) T1edu 4 faraudululédfandu 1 wila

(Kleinbaum & Klein, 2010) ﬁﬂaum'i‘ﬁl 4

1
PX) = TS B (@)

NENN1SA 4 Msthaunisannvedady luuvua vesladadndilendu (Logistic Function)

Farildoanunazliasenin 0,1 viilviaunsavihuegnmsiwundeyald danini 5

Logistic

function: i O ————
1

H2) =35 =1

— 0 + 00
4 I )

AN 5 TULAANNSOANBELTIAUN LONAINNLNUAN?

2 yBLE. 91N Logistic Regression A Self-Learning Text (i 345), by Kleinbaum & Klein, 2010, New York: Springer Sci-

ence+Business Media LLC



Journal of Information Science, Volume 40, Issue 1 (January — March 2022) 33 of 41

mATetuisuundedesSsusolavasansisardiesanasiiu deepcut nlautd scikit-learm
(Raschka & Mirjalili, 2017) meuqﬂ Lﬁ@%ﬂaawszﬁm%mwmaﬂuLmamﬂmﬁmiwﬁmmmaa
ladafnduetosoasauliazaand n15inuszansamluwna (Manning, Raghavan, Schiitze, 2008)
22¥AA191NANAIN190909015158u589LAT e (Machine leaming) s1uiTetutiidonTden
ANgNFeY (Accuracy) Wundnlunisianalunissuundoyauuuluund (Binary classification)
vinefalunaiinsimundeyausazaaadutomiu (Label) Aunuaaralsild (No) 18u 0 uas
aanald (Yes) 1y 1 Fawadnsannisiuevedumaszveninilonafiazifunata 1 Awesidud
auAtAdesy Feimdand 0 89 1 Tnefmuadunadng (Output layer) uuudnusea (Sigmoid)
windlendetu (Threshold) 1nnda 0.5 axviueindumana 1 Famleainnise Confusion matrix
(Raschka & Mirjalili, 2017) waninan1suszfiunadnsnisiunefunadnsase q Aluwadiwunle
49157971 5

M1519% 5 M1519 Confusion Matrix

Predict class

Actual class Class=yes Class=no
Class=Yes TP FN
Class=No FP N

[

nes1adt 5 dledinnsvinng 2 Ussan wanmsviuneanuaiiduldl@esd 4 vie fl
1) TP (True Positive) viungdls Ammanadviungde Yes wuulumaniiuiein Yes
2) FN (False Negative) #unagls araaaidnvunefe Yes wuulunavinuieal No
3) FP (False Positive) ningds mpaaidmuigfs No wuulinavinuigan Yes

4) TN (True Negative) #uneds Aaanaidimanede No wuuluinayinuigan No

o o

ntudunAwamaiindudenisinlsednsaimluwma Usenausieg 1) A1AIugnees

A [

(Accuracy) AD9

=

MWIudayanvituiegnlagfiansunsiunnaaia 2) Auudugl (Precision) A9
A1vasmLuuiuelignaes lnefiansanueniiazaata 3) ArMuATUNIY (Recall) Fod1uau

o v LY d' [ 13 a a = (% d'
N13n5EYA8AULUUNRSINUAINLLTUASY LlngRasaLeniiasaand aaun1si 5 6 kay 7

ag13lsAd ArAdusdiugnarAtauasuiuasiluysslevinedldnianauiuly nedldaglv

Y 9

] [ 1 1 ~ |

ANdIRyAU ArAuLtuguInnIa1AuAsuiiY esndlddulugfesnislideyaiilu

o

'
vYa v i

HadNSnseivdsndeenIsAumT wilunianduiu gavmussuvAumdeyaziiuluiiainiig

Y

' [
= ¥ Y%

AU WesndesnsissuuAumuazidenienalsiigndesanievaaivilauiniian Asudne
oA a a = I = =~ Y | |

nilsfeA1Uszansamlagiu (F-measure) 138 F1 score finnnnisidseuliiguiusenineining

wiugay AANATUSILYBILAazAanaLt e Wiallusnnsialaed (Single metric)

'
(%

NINANUAINITD YDA ALNUAIAIULLUTILALANAIUATUDIY AIFUNITN 8
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Accuracy = (TP+TN  )ATP+FP+TN+FN) (5)
Precision = (TP )/TP+FP) (6)
Recall = (TP )/(TP+FN) (7
F-measure = 2 * (Precision*Recall)/(Precision+Recall) (8)

NuITpFuilldn1snsivaeunuulydtiu 10 4a (10-Fold Cross Validation) (Zizka, Darena, &

Svoboda, 2020) Tnsuusdeyasenidu 10 ¥a Jeyayan 1 Mluyadeyanagau (Test dataset)

wazdn 9 Yafimdeldiduyadeyatindu (Training dataset) anntuldsugadeyadaluiluyndoya

| ~ A & v P S 4 g %
nadsudIUNaDLUUTATD YN NN Y G lUAUATUNT 10 % voYa Snstldudsndeuiieldan

Y 9

ANUAANAINYDINAANSAIINNTAURBNYATDUANTISEUTUALYATBUANAABU NAGNSAINITIN 6

AN5197 6 ANAINUWLUEINITNYINTUVDSDUSLUTOIAYAITAG T

da¥ae58usalagansansnsae Accuracy Precision Recall F-Measure
1) panan1sdud 0.936417 0.921417 0.918417 0.919915
2) AANANITIDATUAN 0.961841 0.946841 0.945341 0.946090
3) Aanagliusng 0.838597 0.823597 0.819297 0.821441
4) ANENITAUT 0.914877 0.899877 0.892377 0.896112
5) ANAIUNIAUY 0.982439 0.967439 0.958589 0.962993
6) aaagunsalliuinig 0.973587 0.958587 0.954337 0.956457
7) aanaunsnsUesnulsnssunn 0.984361 0.969361 0.959861 0.964588

1NATNT 6 WU HAN1TTMUNTBTUTEUTALAYATAITITUEVINUANAIINYNABININNTN

[

Seway 90 lnglangaanauinsnisdesiulasyuin daugnaedadnsesas 98 @onndeeiudnuiy

Aa o v PN

taioassulunaranidnuiutesiian lunanduiudianugndesunaiadliuinig dnnugnees
v A Ny ° Y v = a0 = 0§ v a

Weeiign Lilwssesay 83 mudtuiudeseassulunaraniduiuinniga vliAnauvainvaie
YeedoyanuanAaiuAINuTUNYely nan1susziliugenaiuandlunisie Confusion matrix

FININT 6
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Predicted label

I

&
@
S 4 5
'% - ]
5 9 = £ = £ 3
E & &g o8 P
# 2 £ 8 © E §
58 8 EE 5z b
m U o 4 = ia &
oo g g Geldd o
Bus schedule class {112 0 8 0 3 2 1 250
1 L EEl 8 3 B 1 1
Covid-15 class 300
i Driving class { 3 0 W o 1 0 7
V)
2 150
= Equipment class 0 04 6 3 5 0
= Vehicleclass { 0 0 0 0 128 0 0O 100
Shuttle stopclass { 0 0 0 0 D 0 -
Persomclass { 1 0 0 O 0 O
o

AN 6 1519 Confusion Matrix

a o

0614l5Ad fAfemaasaasunsnsaasunuuluiiu 10 4n (10-Fold cross validation) 1 3,
5 uay 20 sy nud1 Aeugndendsunlanfisndntesmusiuauganisnsaaeuiifisty
dumnriLsiug) LagaausEanudsuuadiunnsnsiusinntn
4.2. Ussiiuannugniesvawanisdnuundaiessusalagansansisue
\dlethuadnsannisfinduluaasenisonnssladaindunuuuuisufifiensnsal
fo¥oudsusalasansdaludfd lnevhnsdeulusunsuniwinsoudnads wddudrdedosdou
salapansansisay S 255 Memsiidmusliidugedeyanaaeuuuulivsngunnevluyadeya
fnelu (Unseen dataset) fiazsionsuuuiugy fadumsiuundeanuanlunadiliairsnisile
(Word embedding) fheuunAnnsulasdilvoglusuuvuinmes ilelsaunsasioudiouiuls Tag
1438nsAuaiiavesiify @ 1n1nusunaesiiseu q Iag Tomas Mikolov (2013) l#iaue
ABN19ET1IAILNULTIAMURUIBUDIAT (Vector representations of words) 31NLUIAAAIINKUNEY
vossdmildlulsslontuiinuduiustuanumnevasdifiogsoudne dren1sdounisadien
voautunluvslealagldinaialassdieuszaimifion (Neural network) 138041 Word2Vec i
wasluenanslveglugunnimes telansaiSsuiisuiuld Tnemildianumnowiloutunie
adefuaziiatvesnnesilndidssiu lunianssfudiudridanununguandsfuayi
Arvasnmasiunnaannauluiae Ussnaudie 2 wuusiaes leun CBOW (Continuous bag of
words) ua e Skip-gram Tus1u3Teduiild fastText AaouurAnnsiioudidednanuiags
(Bhattacharjee, 2018) ﬁgﬂﬁmmﬁwuuﬁugmmw C++ bme Facebook Al Research (FAIR)
WHuiadeaslelunisdruunteniny (Text classification) Lazdrsandiuiuiifveadondiu

(Text representation) figninewnsluaneae Pre-train word vectors @ wsuldauiuaiwlng fvh
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faa a

nMsAuaal fastText 9ndeyalutiulediafitie (Wikipedia) LiteLUSsutfiua1nugndesly
nsswundedoniousalagansaisisazaindanesiiu deepcut wdivinn1shauiinauaaiaiden
ez duinniign sansiduauinsied 7

a31efl 7 A1Augndesuesnissundesenisusalasarsaisisaesiesaneifiu deepcut

WSsuiguiudaneasiy fastText

anu  tUedeseu Aand
S0lAYANTANSITUY M3 M1999A JIWUENS Mg g gunsal wasnns
Uil Suds Wusa  wanue  Tusnas Yesnulse
S5UA
1. 543 laiaeathe  deepcut

0.045 0.805 0.153 0.040 0.007 0.015 0.022

fastText 0.048 0.711 0.059 0.053 0.086 0.078 0.071

2 Wiy 114 deepcut a5 0777 0269 0058 0003 0024 0028

li98m 63 way

Rl et 0060 0683 0013 0036 0278 0416 0253
Uy
deepcut
fastText
255.  ve.16 laifu deepcut 0040 0896 0223 0046 0001 0017  0.023
flowans fastText  0.053  0.801 0129 0047 0422 0406  0.400

1ANNT199 7 WU AIAINNYNABIYRINITIUUNTRTBUTEUTALAYATANSI T MEaNaTIY
deepcut Wisuisuiugane3iiy fastText daarugndedluszavas wazilululuiiamadeaiu

ae19l3Ad wiriAugndesaindane3iiu fastText axligunninifleisuiu dane3fiu deepcut
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Abstract

Purpose: This research explores the digital literacy skills for management of sustainable nat-
ural resources and environment of the secondary school students at Srikranuanwittayakom
School, Kranuan District, Khon Kaen Province.

Methodology: This quantitative study employed questionnaires to collect data from 100
Matayom one (7" grade) students who participated in the workshop for creating youth
volunteer for natural resources and environment conservation of Kranuan District. After the
workshop, these respondents participated in the integrated community based instruction and
undertook field practicum where they collected data on the community natural resources and
environment through the management system approach. Analysis of the data was conducted
using basic statistics and paired sample t-test.

Findings: The analysis of the data revealed that majority of the participants possessed the
digital literacy skills at the moderate level; and it was noted that after the integrated
community based learning, their literacy skills increased from 12% to 20%. When comparing
these skills with those for sustainable natural resource and environment management, it was
found that their literacy scores significantly varied at 0.01. This indicates that integration of

research into the instruction and integrated community based learning process enable
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students to acquire more 21°" century learning skills through the virtual leaming. Therefore,
information literacy skills should be continuously embedded in the students.

Application of the study: Findings from this study can be used as a model for teaching and
learning or tools for expanding cooperation between universities in upgrading the quality of
the Thai education system, especially in the development of teaching and learning and the
design of learning and digital media for natural resource and environment management.
Keyword: Digital literacy, Digital literacy skills, Digital intelligence, Environmental management,

Natural resources management

1. Introduction

Since learning in the 2l1st-century had changed the society, economy, politics,
environment, and technology instantaneously, the digital world where information had also
rapidly developed in all dimensions. These notions resulted in the human resources turns into
the vital driving forces in a country’s development towards a sustainable economy, society,
politics, and culture. (Office of the Education Council, 2017). As mentioned, the education
system has undergone educational reforms by coining the term of ‘the 21st century skills” as
important and relevant to complex lifestyles which consists of various and different skills, such
as learning passion, creative and collaborative learning, focusing on technology skills, including
desirable attitudes and values. The majority of these skills focus on critical thinking skills in
earning skills and communication skills instead of memorizing (Saavedra and Opfer, 2012).

Similarly, the Thailand education system has also adopted 21st-century skills, especially
digital literacy, as compulsory skills to learners because traditional teaching and learning from
print media has been transformed into digital formats by increasing the number of learning
resources from the internet (Leahy & Dolan, 2010). Under the learning processes and
approaches (National Education Commission, 1999), education had defined the learner
outcomes as a combination of knowledge, skills, proficiency and fundamental competency in
information literacy as essential and necessary skills for the young learners, which emphasize
the learners’ autonomy and information literacy skills to aware and literate on digital
information (Tunhikorn, 2019; The Partnership for 21st Century Skills, 2011).

With respect to the research objectives, Srikranuanwittayakhom school, located at
Kranuan district in Khon Kaen province, recognizes the importance of enhancing 21st-century

skills for learners and promotes the integration of research into lessons. As a result, instructors
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had a chance in designing teaching curriculum and learning environments under a new
paradigm called ‘Community Based Learning (CBL) focuses on students’ practices from
working in real situations with the community interactions. These notions resulted in the Wor
21204: Sciences and Problems Solving inserted content with research by requiring students to
play a role as a youth volunteer to conserve natural resources and the environment at Kranuan
district, Khon Kaen province. The students were encouraged to understand and have a positive
attitude toward natural resources and environment, including knowledge in using digital media
with practicing learning activities also known as Learning by doing; emphasis on practice and
knowledge management in terms of concepts, content, processes, and outcomes through a
sustainable natural resource and environmental management system at Kranuan district, Khon
Kaen province (www.innonar.info), which considered as the opportunity for learners to interact
and practice with the community as a source of learning instead of learning from only
textbooks.

In this study, the researchers projected the digital literacy skills for sustainable natural
resources and environmental management for the seventh-grade students from
Srikranuanwittayakhom school to participate in training to conserve natural resources and the
environment in Kranuan district, Khon Kaen province. In the assessment process of the digital
literacy skills, the assessment has divided into two phases-first phase: the students
participated in the training program on 22 March 2021 to brush up the knowledge,
understanding, and awareness of the importance of digital literacy for natural resource and
environmental management, second phase: evaluated the digital literacy skills after the
students experienced with teaching management in the community and adopted sustainable
natural resource and environmental management system in Kranuan district, Khon Kaen
province (www.innonar.info) to collect data in the community for a month (on 23 April 2021).
The study results will be beneficial to improve teaching and to learn in the 21st - century skills
in schools and improve and develop sustainable natural resource and environmental
management systems.

2. Purpose

1)  To evaluate the digital literacy skills for sustainable natural resources and

environmental management of the seventh-grade students at Srikranuanwittayakhom school,

Kranuan district, Khon Kaen province.
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2)  To compare the digital literacy skills for sustainable natural resources and
environmental management of the seventh-grade students at Srikranuanwittayakhom school,
Kranuan district, Khon Kaen province.

3. Methodology

This study employed quantitative research, which consisted unit of analysis from personal
data, i.e. one hundred students who enrolled in Wor 21204 Science and problems solving in
seventh- grade students at Srikranuanwittayakhom School, Kranuan district, Khon Kaen
province. These students were required to attend the training program for incubating the
young volunteers’ program to conserve natural resources and the environment in Kranuan
district, Khon Kaen province. Nevertheless, forty- three students registered the young
volunteers’ program to conserve natural resources and the environment in Kranuan district
and assigned to collect knowledge regard a sustainable natural resource and environmental
management system in Kranuan district, Khon Kaen province (www.innonar.info) according to
the instructional design with the integration of community- based teaching and learning
management. In this study, questionnaires were used as a data collection tool which divided
into two stages as were: 1) before conducting the training program of sustainable natural
resource and environmental management on 22 March 2021, in Kranuan district, Khon Kaen
province, and 2) after completed Science and problems solving course for a month on 23 April
2021, when the students have already practised in the community. The data were analyzed
by employing descriptive statistics such as frequency, percentages, mean and standard
deviation to analyze knowledge, understanding of digital technology awareness, including
differences analysis by t-test for dependent samples, to compare mean between two
independent samples due to the data were collected from two sets of data from the same
group of students to compare digital literacy skills for sustainable natural resource and
environmental management in seventh-grade students at Srikranuanwittayakhom School,
Kranuan district, Khon Kaen province.

The study of digital literacy skills for sustainable natural resources and
environmental management under the project for young volunteers in Kranuan district, Khon
Kaen province, aimed to promote the 21%-century skills to the students and applied for data
collection, proper usage of digital technology in the community, including learning phenomena

and changes in the community. In the training session, the contents not covered only
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organization knowledge management, which aimed to understand and raise awareness of the
importance of digital literacy for natural resource and environmental management in Kranuan
district, but also promoted the knowledge and technology skills to operate system
appropriately. The training contents were as follows.

3.1. Digital literacy skills for natural resource and environmental management: focus
on digital literacy skills that students can apply to the 21st century and develop student
competency as a part of natural resources and environment development and management
at the community level effectively. These notions were based on the belief that the students
should not learn from only books or teachers, but they should be able to access knowledge
or information to help them make critical decisions about choosing various information. These
would enable learners to contribute to society's development or problem-solving and acquire
lifelong learning skills through digital under the training, which consisted of three criteria:
information learning skills, digital literacy skills, and digital intelligence (NSTDA, 2016). This
digital intelligence aims to provide the youth in all countries with quality education of digital
citizen skills and live in the online world from the advancement of technology. Digital intelli-
gence consisted of three-digital intelligence levels, eight dimensions, twenty-four competen-
cies, knowledge, skills, attitudes, and values, and eight moral digital bits of intelligence (Park,
2016¢)

3.2. Fundamental digital literacy knowledge and understanding: this considered as a
comprehensive concept of the ability to use, understand, create and access digital media,
including digital technology usage in nowadays such as computers, phones, tablets, computer
programs, internet, and various social media for the most benefit in communication, perfor-
mance, and collaboration or working processes development or working systems to be more
inventive and effective (Wannapiroon, 2017). Gilster (1971) defined digital literacy skills as the
ability to understand and use information in various ways from multiple sources. Similarly,
Cornell University (2009) defined information literacy skills as the ability to find, evaluate, use,
exchange, and create information content using information technology and the internet as
tools. Additionally, American Library Association (2013) also defined it as competency to
information and communication technologies to discover, evaluate, create, and communicate
data which requires knowledge and digital literacy skills. These digital literacy skills can be

divided into three parts (Awareness Network, 2010) as were: 1) Use refers to skills in using
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computers and internet from necessary techniques to advanced techniques, 2) Understanding
refers to set of skills that help learners understand the context and assessment of digital media
to be able to make decisions about what they have found from online world, 3) Create
refers to the ability to produce content and information materials through a variety of digital
media tools in a word processor program and composing an email, including modification
ability. Therefore, digital literacy refers to various skills interrelated between media literacy,
technology literacy, information literacy, visual literacy, communication literacy, and social
literacy, which are essential and necessary for a multitude of benefits for citizens, such as
students or adult workers.

Furthermore, Allan Martin (2009) postulated the stage of digital literacy in three stages, as
shown in Figure 1., firstly, digital competency is the foundation of digital literacy comprised of
technical knowledge-digital competency learning as integration from knowledge, aptitudes,
attitudes, learning management (European Commission, 2004). Secondly, digital usage or level
of thinking and adaptation in an appropriate way, including applying in specific professions or
the context of knowledge (Bhornchanit Leenaraj, 2017). Thirdly, digital transformation or the
process of bringing technology to re-invent for development, creativity, significant changes
stimulation beneath the knowledge of individuals and society. Apart from these three stages
of digital literacy, computer literacy also plays a vital role at all stages, especially digital usage

and digital transformation (Martin, 2009).

Level I: DIGITAL COMPETENCE (skills, concepts, approaches, attitudes, etc.)

Figure 1 Levels of Digital Literacy (Martin, 2009)
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4. Research results
4.1. Digital literacy skills evaluation for sustainable natural resources and
environmental management.
4.1.1. General characteristics of the seventh-grade students in Srikranuanwit-
tayakom school, Kranuan district, Khon Kaen province
The results indicated that the majority of the students were female at 79.0
percentages, and were male at 21.0 percentages. In aspect of house registration data, it also
found that most of the students had their parents work as farmers as the main occupation in
this district at 36.0 percentages, followed by trading or personal business at 29.0 percentages.
On the one hand, the parents work as labor, government or enterprise officer were found at
21.0 percentages and 14.0 percentages, respectively. Interestingly, the occupation which
related to environment and business may contribute more knowledge and understanding re-
gard natural resources and the environment, including knowledge adaptation from information
technology to use in daily life.
4.1.2. Digital literacy skills for sustainable natural resources and environmental
management
The results indicated that the majority of the seventh-grade students had a
moderate level of knowledge and understanding in digital literacy skills for sustainable natural
resources and environmental management (4 — 6 points) before and after participating in the
training. The level of knowledge and understanding of digital literacy skills for natural resource
and environmental management were at 45.0 percentages and 54.0 percentages respectively.
Furthermore, the findings also indicated that after the student had completed integrated
learning from the community, the students had a high level of understanding of digital literacy
skills for natural resource and environmental management (7-9 points), from 12.0 percentages
to 20.0 percentages respectively, with average scores before and after completing integrated

learning at 4.1 and 4.9, respectively (Table 2).
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Table 2 Levels of digital literacy skills for sustainable natural resources and environmental

management classified by pre- training and post- training in integrated learning from the

community
Levels of Digital literacy for sustainable natural Percentages
resources and environmental management Pre-training Post- training
Fair (0 - 3 points) 43.0 26.0
Moderate (4 - 6 points) 45.0 54.0
High (7 - 9 points) 12.0 20.0
Total 100.0 (100) 100.0 (100)
Mean 4.1 4.9
S.D. 2.0 1.8
Minimum 0.0 1.0
Maximum 8.0 9.0

Turning into the knowledge and understanding of digital literacy skills for
sustainable natural resources and environmental management by item. The results revealed
that before participating in the training, the students had the highest level of knowledge and
correct understanding of essential skills of digital literacy (item 3) at 67.0 percentages, followed
by knowledge and understanding in distinguishing credibility of digital sources (item 8),
knowledge of plagiarism (item 9) and correct understanding and knowledge of the
characteristics and information literacy abilities in each individuality (item 1), were at 55.0
percentages, 48.0 percentages, and 46.0 percentages, respectively. Meanwhile, some students
had a misunderstanding on online risk management (security skills) (item 2), and knowledge of
creative commons symbols (item 10) were 87.0 percentages and 7 1.0 percentages,
respectively.

After completing integrated learning from the community, the results from
post-training indicated that the students changed their level of knowledge and understanding.
The knowledge in important skills of digital literacy (item 3) reached 85.0 percentages as well
as knowledge and understanding in distinguishing credibility of digital sources (item 8), and
knowledge of plagiarism (item 9) reached 66.0 and 68.0 percentages, respectively. On the one
hand, the students had an understanding of online risk management (security skills) (item 2),
and knowledge of creative commons symbols (item 10) increased to 14.0 and 48.0

percentages, respectively (Table 3).
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Table 3 Levels of digital literacy skills for sustainable natural resources and environmental
management classified by pre- training and post- training in integrated learning from the

community by items

P
Levels of Digital literacy for sustain- ercentages
able natural resources and environ-  Pre-training Post- training Total
mental management . .

correct incorrect  correct incorrect
characteristics and information liter-  46.0 54.0 47.0 53.0 100.0
acy abilities in each individuality.
Online risk management (Security  13.0 87.0 14.0 86.0 100.0
skills)
Essential skills of digital literacy 67.0 33.0 85.0 15.0 100.0
Copyright work characteristic 32.0 68.0 31.0 69.0 100.0
Life and career skills 37.0 63.0 28.0 72.0 100.0
Level of digital intelligence 43.0 57.0 46.0 54.0 100.0
Digital Citizenship 35.0 65.0 54.0 46.0 100.0
Distinguishing credibility of digital re-  55.0 45.0 66.0 34.0 100.0
sources
Plagiarism 48.0 52.0 68.0 32.0 100.0
Creative Commons symbols  29.0 71.0 48.0 52.0 100.0
knowledge

4.1.3. The comparison of digital literacy skills for sustainable natural resources
and environmental management.

The results from before and after participating in the integration of
community-based teaching and learning indicated that the students had different average
scores regarding their knowledge and understanding of digital literacy skills for sustainable
natural resources and environmental management were significantly different at 0.01. The
mean before participating in training less than after learning was 4.05 and 4.87, respectively

(Table 4).
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Table 4 The average scores of knowledge and understanding of digital literacy skills for sus-
tainable natural resources and environmental management of students, classified by pre-

training and post- training in integrated learning from the community

Attitude X S.D. N t
Pre- training 4.05 1.986 100 3.174
Post- training 4.87 1.851 100

*df =99 level of significance = 0.002

5. Discussion

The results from the study of Digital literacy skills for sustainable natural resources and
environmental management of the seventh-grade students at Srikranuanwittayakhom school,
Kranuan district, Khon Kaen province indicated that the majority of the students had a
moderate level of knowledge and understanding in both before and after participating the
integrated learning in the community. Interestingly, the level of digital literacy skills had
increased significantly from 12.0 percentages when in the pre-training stage and increased to
20.0% after experiencing integrated learning from community-based teaching and learning.
This is consistent with the study by Hidayat, Fauziah & Subekti (2019), which revealed that able
to use digital literacy skills to solve problems and apply them in their studies after going
through a virtual learning process (Vi-Learning) were 100 percentages. Thus, this can be
concluded that the researchers should create a learning habit to develop digital literacy skills
for students continuously.

Additionally, when comparing sustainable natural resources and environmental
management, it was found that the scores from before and after participating in the integration
of community-based teaching and learning were significantly different at 0.01l. The results
revealed that the score after the student had participated in the community was higher than
the score before the student participated in the training. These reflected that the level of
understanding in the students had increased and elicited their competency in managing the
local natural resources.

This is consistent with Muangsawang (2015) study, which found that the factors of
innovation process engagement, economic readiness, and technology knowledge management
can apply for sustainable community development. Therefore, this can be mentioned that

participating in training builds students' knowledge and understanding about digital literacy and
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allows students for a combination of knowledge, skills, expertise, and fundamental decisions
about information and digital systems usage. These reflected the increased level of knowledge
in creating knowledge and understanding about management and innovations for natural
resource and environmental management. Similar to the efforts to promote the essential skills
for 21° -century learning (The Partnership for 21st Century Skills, 2011), which focuses on digital
literacy such as information, media and technology skills, highly important skills for the
students in the study area.

Therefore, this can be concluded that integrating research into lessons provided a way for
teachers to develop a new way of teaching and learning community-based. Thus, this is
considered a new paradigm for learning in the 21*-century context that emphasizes students'
potential development to effectively handle sustainable natural resources and environmental
management in the community. Simultaneously, this study also creates knowledge from
implementing a sustainable natural resource and environmental management system in
Kranuan district, Khon Kaen province. (www.innonar.info). As the research result, the research
can share knowledge with users to develop and use natural resources effectively by using
community as learning-based as the strategy to link content between the books with the
community, through the integration of knowledge in various subjects and practical in real- life
which occurred in the community by emphasis on thinking skills, problems solving, learning
through real experiences and real- world evaluation. Additionally, this study was also a
guideline for creating new knowledge and being a model of teaching and learning management
in relevant contexts. Resulted in the occurrences of cooperation between higher education
institutions and secondary schools has been expanded to strengthen the development of the
Thai education system, especially enhancing teaching and learning management, learning
design, and digital media for natural resources and environmental management in teaching

and learning to create a learning society for students in the future.
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Abstract
Purpose: This investigation focuses on the development of interactive multimedia system on
dietary approaches to stop hypertension (DASH) for the elderly.
Methodology: This R & D (Research and Development) study is divided into several steps:
exploration of users’ problems and needs for interactive media, examination of related
methods and theories, design and implementation of the developed mixed media,
measurement of the intermedia effectiveness and users’ satisfaction, and data analysis. This
R & D study uses ADDIE Model and Gagné learning theory teaching methodology for analyzing
the dietary contents for users who have no basic knowledge and experience concerning DASH
lesson. Its content structure is arranged by simplicity to complexity based on the learning
behavior.
Findings: The study results showed that the interactive multimedia effectiveness in general
was found to be at the good level (mean = 3.18, S.D. = 0.25); the users’ satisfaction toward
the mixed media system attained the high level (mean = 4.40, S.D. = 0.78). The system users
were able to investigate all topics in the dietary media system thoroughly. This enable them
to understand and appreciate what they have learned which they can apply it in self-care
practice and live their daily lives happily.
Application of the study: The development of the interactive multimedia using ADDDIE Media
and Gagné learning theory teaching method can lead to the creation of interactive multimedia
on other chronic diseases for prevention and risk reduction of possible incurrent diseases and
complications. The interactive multimedia on chronic diseases will also provide advice for
those who practice self-care to prevent them from diseases and reduce health care costs.

Keyword: Interactive multimedia, DASH diet, Hypertension, Elderly, ADDIE model
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Abstract
Purpose: This research aimed at exploring the use of Discovery tools of the public universities
in Thailand.
Methodology: This survey investigation explored the use of Discovery tools from 43 public
service librarians responsible for providing users with Discovery tools using questionnaires and
percentage as data analysis.
Findings: Most of the public university libraries started using EBSCO Discovery service in 2011
and have currently used the latest version of the service since 2021. The majority of the
libraries have complementarily been given the rights to use the tools from Thai Library
Information System (ThailLIS). The respondents participated in the acquisition and selection of
the tools based on the tool features and functionality. Most of the librarians made the
Discovery program available to the users for accessing needed information from a variety of
information sources, such as journal article search, citation export, and use statistic recording.
The librarians normally used a one-time search to access a variety of resources. In addition,
the librarians encountered the problem of getting a large number of the search results and
their incapability to assess users’ satisfaction and needs.
Application of the study: The research results can contribute to the improvement of library
services and construction of a guidelines for selecting the Discovery tool programs suitable for
each library.

Keywords: Discovery tools, Information search, Academic library
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Abstract
In responding to the digital environment change and information paradigm shift, the
information science programs have integrated fundamental knowledge related to the infor-
mation science into the programs: management, information technology and social awareness
to meet the job market needs in digital surroundings. This literature review presents the view-
points of the international and Thai scholars who pointed out the necessity to review the new
concept of information science education and to conceptualize new contents of information

management and knowledge, the study program changes and its outcomes expected from
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work performances, the contextual changes in responding to users in digital age, information
and technology, new course content expansion and new topic addition to answer the needs
in digital age, working environments, presentation of experiences in reconceptualization of a
set of information and knowledge management courses of the new inventive information cur-
riculum of the Faculty of Humanities and Social Sciences at Khon Kaen University (iS-
chool KKU) in corresponding to the business job market context.

Keyword: Information and knowledge organization, Knowledge organization, Classification and

cataloging, Reconceptualization
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Medical Librarianship, Business Information Management, Digital Librarianship, Law Librarian-
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Peter Barnard is a former high school principal. Now, he is a systems thinker, researcher,
and trainer for topics that relate to systems thinking as applied in the organizational setup.
He has his consultancy organization where “he offers free consultancy to organizations and
work for fun.” He holds a Master of Arts in Education from the University of London, and a
Master of Arts, with focus on school improvement. Furthermore, he has written several books
including Vertical Tutoring (2011); From School Delusion to Design (2015); and Socially
Collaborative Schools (2018). In The Systems Thinking School, he explores the school as an
organization through the perspective of systems thinking. This book also calls for rethinking in
terms of learning relationships in the school.

Chapter 1. System Maintenance. Leaders must not habitually be immersed in the
routines of the school. Instead, they should look back and reflect dispassionately; they must
not be control-freak for it just prevents the school to become adaptable. Moreover, they must
not be laissez-faire because energy will be directionless. Schools often appear to be adaptive,
but, deep inside, it has not evolved. Therefore, it calls for systems maintenance that seeks
interconnectedness and knowledge always. Systems thinking asks how work works, investigates
the prevalently accepted norms and suggests changes based on redefinition and redesign.
It understands that adding new parts to a broken system is nonsensical.

Chapter 2. A Systems Thinking Approach. The problems in the education realm should
not be solved, instead dissolved; it means they must be seen as part of a bigger cultural mix.
It entails both looking backward and forward and letting ¢o of their accustomed beliefs and
views. Senge pinpoints that today's problems come from yesterday solutions”. Schools are no

exemption; hence, leaders must understand that old processes no longer work for this new
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age and that they must unlearn old values and habits. All these can gear toward a news space
for learning.

Chapter 3. The System Thinking Process. It details the systems thinking process which
involves (1) checking, which asks about school processes, purpose, and operations; (2) a
synergy of learning and planning, which identifies points to better the learning culture and
process; and (3) taking action, which undertakes concrete action to leverage the changes
needed. Also, this thinking understands that subjectivities, with clarity of thought, can be
utilized to see various perspectives and interpretations. It avoids traditional measurement
approaches. The target of the system's thinking process is the redesigning of an operational
system which can be made through shared understanding.

Chapter 4. Wicked Problems: Schools and Systemic Change. School reformers strive
to make the broken system appear to work. On the other hand, system thinkers want the
transformation to be authentic. Since schools are inherently based on the industrial and
one-size-fits-all model, then any patch remedies will not work to attain a genuine change in
schools. In schools, elapse of time, not customers, are important that; many things are being
confused with such as diploma with competencies, etc. The author suggests a self-renewing
model and new paradigm that can keep pace with the hyper-changing world; encourages
unlearning of deeply ingrained customs that do not serve well; and advocates a change in
learning relationships and communication flow. Recommended also is the shift from horizontal
year systems to vertical groupings; this small change can create a ripple effect to other school
areas.

Chapter 5. Wicked Problems and Loopy Solutions. A school itself is viewed as a wicked
problem for it continually defies reform, perpetuates itself, and masks as an improvement. It
continually is failing, and yet many target-obsessed-box tickers pull it in various directions.
Schools utilize many techniques to improve, yet there is no real organizational change that
happens. It is because, at the very core, a school uses a linear industrial design, wherein
compliance, control, and coercion are its distinct features. Moreover, a school’s design is
problematic since it does not harmonize with the advancement of the present times. As a
result, its graduates become unfit for the market. It is not the fault of teachers or schools, but
it is just a mere fault. Further, he discusses that single-loop learning is concerned with the

variables and actions of the system, while double-loop learning is concerned about the
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fundamentals. Schools need to remember their true purpose and values, which can be
analyzed by revisiting their learning relationships.

Chapter 6. Applying Single-loop Strategies to Double-loop Problems. Inherently,
schools follow the industrial model, and hence no matter how many changes in technique,
otherwise known as single-loop strategies, it would be futile. Leaders should focus on double-
loop strategies which are the substance. Two of which are the home-school-child relationship
and socio-emotional well-being. Horizontal tutoring groups (i.e., grade levels) are suggested to
be replaced with vertical teaching (i.e., mixed-age) to spark life in schools. School should be
qualitatively changed. “Systems cannot self-improve unless they are self-aware” (p. 65).

Chapter 7. Reform and Variation as Wicked Problems. When things go unusual, also
known as variations, leaders investigate and identify their causes. This is not sufficient. Barnard
explains that there are two types of variation: (1) special case variation, which is often
“unpredictable, but can be put right when noticed” (p. 67); and (2) common cause variation,
which is an organic result of the system. Then, this industrial school setup cannot keep pace
with the hyper-complex world, leading to more problems. Though there are many reforms
and corrective strategies, they still are patches that do not transform the core of the school.
This model just strives to retain like-minded people; what is needed is a double loop learning
which can deal with these variations.

Chapter 8. Child Development, Customer Care, and Adaptive Systems. A school
should understand the value of interconnectedness; it must not place itself in an ivory tower.
Therefore, schools should be mindful of the groups that influence learning (e.¢., students,
parents, media, peers, and other stakeholders) to reinforce systemic thinking. Barnard talk
about customer care, the notion that everyone is connected with the school is a customer”
(p.78). Meanwhile, the active personality system, which is the capacity to accept challenges,
solve difficulties, and become creative of a child must be strengthened by these groups
through the coordination of the school, instead of being hindered. The systems thinking school
should run its learning process differently, in a way that “care and quality are built-in and
never added on” (p. 87). Schools should see the reality and the opportunities given by practical
systemic alternatives.

Chapter 9. The Systems Thinking School: First Principles and Interconnectivity. The

way how a school operates impacts the students and learning processes; it is suggested to
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break the linear grade system to make cultural and systemic changes. Tutors are utilized as
the “learning conduit.” Teachers must supply information on learning progress, not grades
solely. Barnard recommends a non-linear double loop system. Here, every student has a
personal tutor daily, supported by teachers and parents. The author further emphasizes the
importance of social interconnectivity which holds all people in the school together.

Chapter 10. Mixed Age Mentoring. To culturally transform the school environment, it
should start with abandoning the industrial model by implementing vertical tutoring in which
mixed-age students are organized into mentoring groups. When students are teaching one
another, this facilitates confidence, learning relationships, and leadership. Meanwhile, a
complex adaptive system, rather than a linear mechanical line, emulates a dynamic life. This
approach is powerful, since all people are involved, and high expectations are manifested.

Chapter 11. What Schools Say: Lessons from the Manager. To run the school
effectively, school managers should work with families intimately. Peers should be given
attention. Tutors and teachers must not be neglected, also. To promote quality learning,
schools should understand first the prevailing processes. A school is a complex organization;
it must be interconnected. A communication system must be put in place to promote trust
end the communal engagement. Systems theory is also concerned about eliminating waste
and is focused on contributing value. Barnard also puts forward that genuine transformation
can be achieved through the synergy of vision and training.

Chapter 12. Building Systems Thinking School. To embrace the systems thinking
school, it should start with vertical teaching, where a vertical tutor works with mixed-age
children, preferably for 20 minutes. This tutor group is a balance of young people, which they
should help one another. Then, the adoption of the new philosophy must be put into place,
which can translate principles into action. The school now creates smaller, familiar vertical
groups, where learning relationship flourishes; the older kids act as assistant tutors. This
reinforces socio-emotional learning since they get to experience how to empathize and care.
Everybody working in the school, including security guards, library personnel, etc., must take
part in tutor groups. This strengthens the inclusive learning culture, leading to a whole school
conversation. This changes how things are traditionally done. It redefines school and the

meaning of learning.
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Chapter 13. Assessment for Learning. Barnard pinpoints that assessment of learning is
commonly thought as separate from the learning process when it should be not. In schools
that use vertical tutoring, information is rich and abundant since all are interconnected. In a
linear model, parents are kept at a distance because of the jargon and grades that are difficult
to comprehend. As asserted by the author, assessment for learning should inspire motivation,
innovation, and new strategies. It must involve a gathering of information about learning so
that students know where they are and need to go. Meanwhile, it should be coupled with rich
help from teachers, tutors, and parents; and this must be integrated into the school culture.

This book is one of the limited yet indispensable resources in terms of systems thinking
as applied in the school context. Limited is the number of resources under this topic. Hence,
this is an excellent addition. Here, the author utilizes stories and case studies to support his
arguments. It is also an effective way to make the jargon of systems thinking understandable.
He mentions prominent scholars under organizational studies like Deming and Senge, which
has reinforced the book’s credibility. He tries to make the book personalized by incorporating
his personal experiences and reflections.

However, the reviewer personally finds the content difficult to follow because there are
times that the author explains ideas more than what is necessary. This leads to the redundancy
of concepts and ideas across chapters. Also, the 13 chapters can be grouped into three or four
so readers can see the bigger picture. Moreover, it is suggested to modify the style.
Reorganization of the flow from elementary to advanced concepts can promote better
understanding. Being more succinct in communicating ideas can be of tremendous help to
readers. All these can be utilized in consideration for its upcoming edition. Despite the points
for improvement which are inevitable to any resource material, this book is highly
recommended for school managers and to any stakeholder whose interest lies in systems

thinking in the educational arena.
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