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On the Science and Technology Competitiveness Development
Strategies : A Case Study of Undergraduate Students
in the Upper Northern Rajabhat Universities.
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Abstract

The research objectives were: 1) the study of factors influencing the
competitiveness on the science and technology (S&T) of undergraduate
students; 2) the assessment on S&T competencies; and 3) the strategic
development on the S&T competitiveness. The procedure of this dissertation
was comprised of quantitative and qualitative research method. The
population under the study consisted of the third, fourth and fifth year
students studying in the fields of S&T at the upper northern Rajabhat
universities including Chiang Mai Rajabhat University, Chiang Rai Rajabhat
University, Lampang Rajabhat University, and Uttaradit Rajabhat University.
The sample size was 256 students who were responded the questionnaire
survey. In addition, 22 faculty members and academic administrators were
collected the informative data via brainstorming meeting under SWOT
analysis and strategic assessment. The statistics used in data analysis were
Descriptive Statistics, Inferential Statistics, and Confirmatory Factor Analysis.

According to the research result, the factor analysis results showed
that the competencies of graduates in S&T consisted of 18 elements.
Moreover, the model employed analysis was congruence with empirical data
at a high degree by chi-square = 67.49, df = 67, p-value = .46, GFI = .97,
RMSEA = .0005, and AGFI = .93 successively. Furthermore, details of the
analysis indicated that the idea (applied, analysis, integration, synthetic and
critical) was related to S&T competencies by the weighting factor of 0.92;
while the cognition (knowledge, self-control and the awareness of cognitive)
was related to S&T competencies by the weighting factor of .92; and the
science attitude (curiosity, reasoning, generosity, honesty, reasonability,
responsibility, commitment, creativity, cooperation and attitude towards
science) was related to S&T competencies by the weighting factor of .82.
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The assessment was conducted by group discussion in order to
develop S&T competitiveness strategies for undergraduate students. It was
noted that the Rajabhat universities were strongly networking with local
communities. As a result, the appropriate strategies should allow us to bring
the theory taught in class to local communities. Therefore, the four main
strategies were suggested during the brainstorming session with 38 guidelines
and 11 key performance indicators. The first was to apply Problem-Based
Learning or Research-Based Learning in the classroom. The second was to
use digital media in learning and teaching. The third was to elaborate PBL
class based on the real problems/information from local communities.
Finally, the forth was to develop study courses together with communities

and local entrepreneurs.

Keywords : Components of Science and Technology Competencies,
Thinking Skills, Cognitive Skills, Scientific Mind
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nan1TIATIERan wInaeNneluntguen  (SWOT  Analysis)  Wuin
UNINYNEEIIVAYNIAMTONBUUN  TANINWINFDUNITNAIUIAIINAINITOAIY
emansuazimalulagvesiudgin auiSeu Yadindianug anuanaunsawag
vinwelumsuufinu Ianudueanu uazdeu uidilyngeuinumiunseieIesu
Tunsfinwn wazauausatunsuddgm dudaeu yaansduaugulu Twds
lunisviey aulafawiawes danudanuaansauazdnenmlunisliuinig
A3 aunsadnfsgusuladg uiusdiudmwinanunseiesasulunisimun
auee snuguwuunmsasy WawdAyiunsinuguRinisiindssaunisalasa
fisrvumaluladansaumaii aduayunisinnissounsaeulifiuszansaw
wazdiuady  uidaan1sysINITIIUNIseunsaeuiun1side aulenialu
nsitaTInedeiiedetneanusiiiofunisdanisinwfuaminedediily
wazssUsene uazdanuduiussudtuguy widilguassaduaniuil/gunsal
Faukeiounazaniufi snnsfeunisasu Snie animnisutstures
UMNINAYINUAY ﬁmwﬂﬂmumﬂ‘mé’ﬂqmiLLaxamﬁ’umiﬁﬂmﬁwmﬂwmsﬁgﬂu
warAUIEIA  ATEnaRuIINNsUuIULUUNMsSeunsaeuaIne e duuuy
u-Learning mammé’fué’miwmLLazé’unuﬁhjmmmﬂ%’uﬁumﬁﬁuLﬁaumiﬁﬂm
Alddneduyamnsuarassyulneiifiud uegieeiiios wazn1rznafuan
wMveseLagmhsuiudsinlunsuseduaunimnsfine wazdalddmalina
MIFIUNMIANYILG

nan1sinUszyusaNanefiefiasanInagnd Tnedfitrsiudssyuain
ANEINEMERS/AnyIveIransiasinalulad univendeswdgniamidonsuuy
Juau 12 Aw duanisiansanyiulasuuuaninuindeuniglunazaieuen
Adwaron1siauiauasasuingimanduazimaluladvestudin
WIngrdeTvdgaiamiensuuy  warnan s INagNslusazden
widipanagnsuanty 4 @1 Ao NaeMSAIN NagnsUTuUse nagnsiesy
uaznagnddesty wanisiiarsanlviazuuuanimwnden (aseu gauds Tena
wazgUasIA) WU NANITIATIZUAILMUINNAENSNITHRILIAINEINN S0 Y
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nMswistuaIneImansuazmalulagvesdiugin  unInedesivigaiamile
nouuy agluiumiavenagnsizasn

HaN1SAsNNAENS Inegnsrand 10 viw wui1 anamungan Wululd
waziduusslovdvesnagnsnisiauinuaiuisasuingieansiaziialulad
vostaudin uninedesvigaamieneuvy eglustfusniian wnndn 4.5)
Uszneuse 4 nagns Tiun nagvéd 1 : aunnsdanisSeunisaeunuulitiym
Wuguwezld3deidugiu Tunmsimuanuasnsasuineimansuasinalulad
(PBL/RBL) nagmédl 2 : WamnnsdanisiSounisasuleasldszuuleidugiuly
msarUNEsY (Ubiquitous Learning) nagméd 3 : simuinsinnisSeunisasy
wuulidgmudugiu Teelddayv/wasdeyannyuyulunisimuianuauise
MuANeAansLarwalulad (Service Based, Service Science) LLazﬂaqwéﬁ 4 -
Waun1sdnnisiseunsaeusiuiuan tunsiny/eeansyuu/gusznaunisiy
‘ﬁmﬁl‘u (Community base, Social Problem Based)

2AUTIHANITAY

NAYNSNITHAILIAMNAINTOIUNITUYITUAIUINEAERSuaznAlulagves
tudin sinendsignamionsuuy Sussiuiiaunnieiusewa il

1. euausan1udIneransuavinalulagvesiudia Usenausiy
ANHANNTAVENIUANEIN AR ANUAINNTAAIUNITAR MIFAR LardnIngnaans
FsapandesfuluIMmInIiaUIAINaINTIvesyARAYed McClelland (Spencer
&Spencer. 1993 : 11) find131 A wawnsn Ae sdUsenau (Cluster) V93PS
(Knowledge) vinwe (Skill) uwagviruai (Attitudes) vesdaanuana  uavaenndos
AUkUIMINTIANITSeusawInemans Jyndmuneligiseuinanuaiunsaty
3 ngw Ao Auansolunsin emannsaluntdou uasnoinsauiiose
nMsfnuwazMIBeL; neanuaunsalunisauaynisian Lﬂquﬁﬂsiuﬁl,l,amaaﬂﬁa
nszuaumsmeaneslunmsideslosmnuiifvlssaunsaiifuiidiusfvdunadon
naneamLagmsdalavestudin  floldfuduimienisnszduetanunzan
uAnnsmevaussosafududunou (Krathwohl 2002 : 213; fimun uvsmd.
2554 :188)
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2. ANUENTANUNISAN  USENoUme N1SARdRINgN AB miﬁwﬁug’m
Ifun nsfnUsegnd uaznisfnduge Tdud msAndesed nsaysanis
MIANFNATILY  UaZNISARINING 6'?5aaamﬂé’aﬁwqwﬁsxﬁu%umsﬁw%fuan
Uﬂﬂasuawamma Bloom's Taxonomy (Krathwohl. 2002 213) ﬁﬂsvﬂaulﬂé'qa
Funsideud @, mh)‘numimmm%flﬂsu (Uszend) mumiﬂmmmm Funmsin
YIunIs dumsinng  uazdunisfedunsied Fanszuiunisiousiazuuy
fidutumududounazasfodldfumeiaumudiy wasfinun wouwdl (2504 -
109-111) wui dnwaznisdaduiilavesnisin fe Aol munegvesnisie
Liednfetuada mssadmnevesnsindudsiiddynn mmensdadu
oraneliiinauusslond viernuidomeuazanuiiensoudls dafu vnlid
firmafigniesnssriuaiuauudn nsAatuilsuselow]

3. AnNaEnsalumsiAn  Usenaudiy A3 N1SAIVANAWEY LAy
mnuasyviinlunsfn Fsdenndeaiuaidoves firun wuud (2544 : 155-157)
Fos waeendty wudh fAnvranunsalinssuiunisfeldfidu desddnaiuny
nsAn warUssidiunsAnvesmues densiAndussduszneudifyuesnisiSeus
pgnilusgAnsam  lesannidudsiideliudagaunuauiiunszuiunim
Ugyayrvesnues lneluledingfiuunliuasiinnnuinedggwesmuinnnitluiedn
LLazﬁmmmmﬁzﬂ,uﬂﬁaﬁmammﬁfﬂé’fﬁﬂdw nMseudiinanusadssaienisiin
M3Beuiivanzay noAnssueusiniAnanmsaouiivnzas

4. AIUANNNTOAUININGIANERSINNNANITANYT Usenaume Aueeng
ooy prwivniing anulanne audedng Annumeteusjeiu amnuseuasy
mnufuiinveu Arwdmietiemde muaiieasid uaslanaRiAdeine mans
Fadenndostu Manfuduadunsaeuinermaniuazimalulad (2555: 147-151)
lamnuakuInINITianaUseliunaaNaINsan1uInIng Aanivs odnide
TneUszifiunadnuasigEouannsninanisdoudidudunmsidouas nfided
IllilnAnuselovivaziinauainenismssiinveiSeueg1auiase  uaidu
daué’wﬁ@ﬁaw’faqﬁwuﬂ,ﬁtﬁmﬂﬁuﬁ’uQ’Sau THun anRreIvenrans waziannidia
sodnemans uarlndidestunndnunsiidetonisinves fiaun uuudl (2544 -
113-114) Fsnadnvuzddsloniranazdusssy nszfelodu veulnevivas
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wemnany a8y sed wazeanu suldludiies wazthiniiay Wuledunely
Fyanaiiiordosduiusiviiadoneuensu i deyaiililunisdauas
Minwen13An

5. wuImennsiansBsunsaeuiiaANAIN AR IUINIMan LAY
welulagvesfaudin Suldud ANNENTIAIUNSAA AINAINNTOAIUNITIAN
wazdninenmans lunfouq fudu fogva1eds luudariSdwmalvdiSeuiin
nseuiuananeiunuingussasd  991nnan1sAnuinuInisnisdanisfou
nsaeuiimnzanlunmstauauamsasuingman fuazinaluladvesadin
Uszneusie msdanmsiseunisaeulaglitomudugiu wieltidedugiu
nsimuinezsufiRuideymuazanudsansvesguyundundn il Houdu
NSHALIANAINNTDVRITUTARUUBIATIN NEFAD  AIINAINITOAIUNITAR
lusegdusing 9 Sadumswawiauansalunsifn wagAuaIunsaiiy
Inermanslundons fu FadenrdostunuavnanisiaLnaLansalunsAn
vo fimu wvuudl (2548 387) wul1 msdanisEeunisaeuiifusyansnimi
Haoudaadlauimnuaiisalunsujifinisaeuniusneg egredungy lagly
wialanisaeu A5ldISNTdaeu JULUUNISITOUNITADY FEUUNITARY WAL
nann1saeuUsenauiuie lnglun1sdnnisiseunisaeu

6. NagNsNITHAILIANNEINTaluNSWsTuRuInemansuasinalulad
vaednudin UM Inendesivigaiamilonsuuy Yautdun1simuin1sdanisisey
nsaaukUUildIUTWIENINantuNsAnyikarguulunsInnsAnwis iy
611uﬂuummwaamﬂaam‘uﬂwmmsammmﬂ‘uwawmmmaswzmg
mmwawwummmmm’mmaammg we. 2547 Mjautiunsugeudnuiie
"msWALYeIAY"  UazgnsmanivesvInedsvigmamionsuuudissld
nszusunsBouiudioududdyaminendosvigdodm. 2555 g,
nesulgunghaviiy @UNNUeENMSUR unInendunvigansang. 2555 ¢ 43,
UNNINIFYTIAYWeITI8. 2557 3, WnINeIqesvagailne. 2550 ¢ 3)
Usenauiu wsesudaalin1sfnwn wnsdng1y 2543uns1 27 Tiaaudnuidavi
mwmawé’nqmﬂudauﬁLﬁ"mﬁ’uamwﬂzwﬂuﬁqmuuazé’mu qﬁﬂmmwﬁaaﬁu
AndnunirsuRitUssasdliteluaundniifvesnseunia suvu dau wasUszinaud
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ward19s1 29 Mg ufnwisiuduyana ATBUASY YUY BIANTYNYY
99ANTUNATEAILYIBIAL LonNTU  B9ANTIONTU  BIANTITTN  an1Uueaun
anulszneuns wavantudinudu duasunrndiudaesumilasdansyuiu
nssuineluguvu denassgidyauazineinisdne q iewamnguuli
aonndasivanmigyuararudesnts suvamisnsaduayuliiinsuanidie
Uszaumsain SR TenIgaau (S19RUNYY. 2542 @ 1051 26, 29)

7. nagnsimngadlunsiannmisansalumswdedusiuinemansuay
walulagvesdadin  wvInendesiidgaiamilonsuuy Ao NagnsnIsHAL
mia‘i’mmil,%'aumiaauimaiﬁﬁ’ﬂﬁﬂmlﬁl,%'sm%:l,l,mmﬂumiLm”ﬁzyvn Tagly
nszuIumsite  warldseuinnussaunisaiaiandyminiennudenisves
#oadu  FewwmsnsdanisFeunisaeusud  daousgvihmiiidudesnuuy
Tangdgmiiaenadesiuinguszasd daussernianisouduazinioumingns
nsiieuy (learning resource) ¢3¢ L'WE]I‘MNLiEJ‘L!lG]LL’d’NW]ﬂﬁﬂJiLLauVlﬂ‘Hu
mnmmmmﬁmmuuq ImawaauavmmwLﬂuwauuauuﬂmﬁaui (facilitator)
(01NN 1avENA. 2556 : 1-2) mswaugw%ﬂzymLUuqmmamumamsumuﬂmwug
waziduminszAunelulumsimuinuensuddgmidiomana  fiseuazad
mm%‘lmmmmﬂﬂuﬁmmwmWuuiuiaﬂLm&mmmmiqmumw VDINTITOUF
Lwaﬂ,‘wwLi&Jummwwﬂumﬁﬂmmeuml,a gAnuAdaym swwﬂmmmwmmam
1uaﬂsuwaﬂ11‘1/|muﬂﬂmuauuiammamﬂaauuammmmmusamuﬂmwauf"]
\umsBeuivhmenazaynauiufe (wsanssd dums. 2554 : 7)

JYolaUBLUY

nagnsnisutstuita 4 nagnsil \Wunagnésziundngns/avnin danaan
NAaYNSIEAUAMLIYY UALNALNTIEAUBIANT Fafu urazwieudsaansoth
nagndnisustuluduidaiululinuamnuannsovesindin dslaifenudniu
ﬁ'%ﬁaﬂﬁz’fﬂaqwﬁ‘lﬁmﬁ’unnwé’nqm/uwﬁwmé’a snwslunisisensanely
AISINISANYY  NagnsnIsTRNIAIINaINNTIlUNTWITURWINg Aans uag
mﬂiuiaamawmmmlumuauﬂ ﬁuadLLmaumnwmaﬁl/ﬂm /e Wemuuamily
mimwumﬂaﬂmwummaﬂﬁmmﬂawu suandulszlovidenisiinagnsiulda
Tmﬂmﬂﬁﬂwuqnqmﬁuaawnmmawﬁaumamumiﬂ
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