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THE SYNTHESIS OF VIRTUAL SCIENCE LABORATORY AND BLENDED LEARNING
FOR DEVELOPING ANALYTICAL THINKING SKILL OF SECONDARY STUDENTS
(ViSPA MODEL)
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ABSTRACT

The research aimed to synthesize virtual science laboratory and blended
learning for developing analytical thinking skill of secondary students and to evaluate
an appropriate instructional model. The purposive sampling group was 9 various
specialists who specialize in blended learning model, analytical thinking, sciences
teaching in secondary level, and computer and technological education. The data
were collected by in-depth interview. The research instrumentations were a model
of virtual science laboratory combining with blended learning and evaluation form of
the instructional model prototype. The finding was that the key fundamental factors
which would drive the analytical thinking of a student consisted of student module,
instructor module, content module, blended learning module and assessment
module. The learning processes of the model were comprised of 9 steps which are
1) learning preparation 2) lesson introduction 3) questions asking / problems finding
4) experimenting with virtual science lab 5) discussing and recording results 6) making
conclusion 7) creating a science project learning 8) presenting outputs 9) doing a
post-test.

The evaluation of the instructional model consisted of two forms which
were formative evaluation and summative evaluation which was divided into two
parts: analytical thinking ability and science project learning ability. Furthermore, the
9 specialists verified the model which was appropriate and would be able to apply

to teach in a classroom for developing the analytical thinking of students.
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#19 9 fail 5.1) n13UsEIiuALS (Knowledge Assessment) Lun1svaaouaatuiaay
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5. n13UszIluNavasgULUUTR s UAN13Ine1f1ansIadauaTin 18NS BULUY
waukausamfun1silassuineiaand ewauin1sandinszivasinGeudy
fseufnwinaudy wiaiFundn ViSPA Model (unsuszifiunanisdousluguuuuild
nsruIuNsUsEdlunanuanInase lagldnsussiliunaninunniviivesdiTeuseninei
AansailuusazmisonisiBoud elviiFeuldiinaueddBouserls Sdounniesiideudly
dulnutie uaslinateunduifionmunnadoulvifdsauly Ussnaude

5.1 nMsUszfiuanuinvi (Formative Evaluation) {un1suseidiusswing
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fvun msvhAanssuanlunuidaeusdesly

5.2 nMsUszdfiunasiuagy (Summative Evaluation) wuseanidu

1) Aruatnnsalunisfndasiei iuaiiuaiuisalunisduwun
wenuezdeya drulsenau wisesruseneuvesdeyasendudiuges o wasninuduius
Yos0sAUTENRUYSodIUUTENUTaMaYaludIuA1e 9 FIduinualassassuuinlagneds
2INNT0ULLIANYBY Bloom (1956) udrpandeaau 4 fuden nidevseiinemans
fusfseufnuinoudu lneuiudasnmiifegounds Insutsnisssdudu 3 daw fo 1)
TATIVRIAUTENBY 2) TATILVANUFNRUS uae 3) AATILINANNTT

]
a Ya o

2) anuarusalunisitlaseuinemans Wusuuinfigide
Aruaduauduneuvensitlassinedans Ineudenisusediudu 3 duu Ae 1)
ANUANITAUNTEUIUNTYIILATHUY 2) ANUAUNTOAUNANEAYTENATULATINY UaY 3)

) I3 =
AU UNY

6. nan15UsEliugUuuUTaufUin1singnAransialiouaTeiienisissunuy
nEUNAUSAUAUNNTINTATINUINAERT aRALUIN1sANSIASIZTvR TS BTy
d58ufneInoUAU vf%alf%ﬂn'j'] ViSPA Model ﬁ%a‘i’aﬁ%auaﬁﬂLmeﬁL%‘sJu%fﬁa%fN%uImW
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Useiliuguiuunsiseus wui msumsmmm 9 AU fimuAniuiiesiUseneuLaztunoy
nsseu3 danuduiusuazaonnnesiy LLaﬂwmiaammngLLwmsmauummmmmzﬁu
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aAUs8Na
IMNNsdaAERsULUUNS BB uLarMsdunwal{ideavigiieadusiiuy
el fuRnTinermansiadiouaieinenmsSsuluunauna ewwun1sAndaszives
TnFsutusseudnuinoudy wiel3unin VISPA Model Hu agifiuldinlfiesufifing
Inemandiadousianld esnnifunmsiSeuivsivatuayuligSeuldddimsaluns
5oud Tavanunsnidenian uazanuifiazBousldsenuies Ingriueienenouiimes
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wazlifinanuntiiy (Face to face contact) FejFeuanunsaldluntsmnassausigudisl
swidananaiildannimaaeuridligFoulddsstusunseiionfietuainnismeansads
visoantumsaladeiidanldinegs LLavlfﬂumsm‘%ammmw%fauﬂ'aumimaaﬂuﬁmﬂﬁﬂ’ﬁmi
39UUNII00E19418 ) fﬂyaumm'lvmLﬁaummumﬁmaaﬂm waztauduyssng 9 1%
AdeeRsupsUfRMIT NNty mavmwLLuumLiauiwﬂuwumaﬂﬂWimwa 7 dmsudiies
darasionuasatunsSeusvesSeu Lmzwwmwﬂ%ﬂizmumiﬂmmwaﬂm DUBUNS
lmasauas, 2545; yauiie AT, 2553) Bnvisldidunounsruiumsieiinsgidnan
unsnagludunoureanszurunisiious Ysznaudae 1) Anwideyadidesnisiingey 2)
mvualgyyvseinguseasd 3) MUuUAMaNN1SUIeNQINa 4) RA1sauuenuies wag 5) asu
LALIIBNUNANTIATIE ol FeuAnANain salunsAndnswlunSeuiunnsg
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Sounsasuuuunasmatoalidnduseulat 30-79 % waritnuuslutuGeuludndan
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