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The Development of Computer Assisted Instruction (CAI) Lessons
Along With Gamification for Developing Scientific Concept
On The Topic of Immune System for Pre-Service Science Teachers
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Abstract

The objectives of this study were: 1) to develop and find out the effectiveness
of computer-assisted instruction (CAl) lessons along with gamification on the topic of
the Immune system, 2) to improve a scientific concept on the Immune system, and 3) to
study the motivation of the pre-service science teachers towards learning management by
using computer-assisted instruction lessons with gamification. The population was 46 second-
year pre-service science teachers in General Science, Faculty of Education, Pibulsongkram
Rajabhat University, Muang District, Phitsanulok, obtained by purposive sampling. The sample
consisted of the 23 second-year student teachers studying Biological Science on the topic of
Immune System, group 2, in the first semester of the academic year 2021. The results were
as follows: 1) Computer-Assisted Instruction (CAl) lessons and gamification on the topic of
the Immune system were effective at 80.15/83.35, higher than the standard of 80/80. 2)
After using CAl teaching about the Immune system, the pre-service science teachers further
understood the scientific concept and the mean of post-test was higher than pre-test. The
pre-test was 5.24, and the post-test was 33.80. Overall, their understanding of scientific
concept was increasing, whereas misunderstanding of them was decreasing, and 3) The
motivation of pre-service science teachers towards learning management using the
Computer-Assisted Instruction (CAl) lessons with gamification on the topic of the Immune
system was at a high level with an average of 3.78.
Keywords: Computer Assisted Instruction Lessons; Gamification; Scientific Concept;

Immune System; Pre-Service Science Teacher
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UnisEuABNNImesIgasuTwiuLAnINITe Y dnfnwiaTinermansiusqelalunis
a Y o o A @ ) = @
Seu eglusyivunn Faliadewiiu 3.78 uasildudesuunnnsgiu whiu 0.82

anUs18Han15I98 (Research Discussion)
M58 1599 NMSNALIUNLSIUADUNILN B T8FBUIIUAUBUIAANUTANLATY 1l

i wluririmaivendans $es ssuuglauiu dmsuindnwagivenmans Tussnu

= v a

fAdeRasun WethueAumena 3 Usuifu ieagUnuingusvasdvesmsive fadl

1. uniSsunsufinnestisasus auAuLuwAnANI ATy 1509 seUUQRRNAY
dvdutindnwingineraians fgideadreduiiuszdnsnim 80.15/83.35 Faduluany
auufgiuiiaslflaetuuelSidussans nngendnnas 80/80 sl unaiiosnain
uniseupenfiumestieaay Miunmsandumsainundeuegiadussuy waeiunsm
UsgAnsamegnadudduduneulas msadroumsouldinisdunivaifid srmgdu
waluladuazaeuiunefifiemsdny winhdeyaiildndaunsgiduiumnddunisats
uniFeuasuinmestiaou ntuduiumsadeundeu lnoriunslifoiaueuuran
919156703 uazdiTemasinu uazdudumsudlyuiuge mudeiausuus 1eaing
uniFsuadasoudesudlsth Ui denasunsaeudsine §demgiunalulad
LazAeNW AT 9n13AnY7 uazid e 1yA1un193TouazUTHIdUNANITA nW
yhmsdssduauninwesundeu Mntuiideldsidunmsudlouiuusnadeaueiuzudi
inlunaaedld WemUszaninmvesuniieuludunaassuungudes (Small Group
Tryout) titensiaseumussansnm wastounnsesesuneuludusiis 9 8nass Tnems
aouauANUAnLiu iedalausuuzvesinAnwinguinogsnidsunSsunsuiialnesdie
aouvntududunsudlouiuuss Wesidumsudluiulsuds Sahundouldldaeiu
infnwinduiaegns deluauided Wiaie uasiauiuniZsuneufinnoivisaeulvd
UfduiusneluuniZsusannisasuuvuiomigiseuldiFousluieasou lnonns
Fansenan unsaldiaesliigseu laviAanssuluunissusdasmirenuinduianssy
nddumanumuidomanuniFeu aenndasiuinarives Alessi (1991) findah
uniFeuneuiunesvisasuiinszurumsaing Midussvutuneu Jaiidnvuenisadis
unBeuliuiduiusneluundey Swedanuuansis anmsaeuiiiuidonudundn
Tnefimsdamiomiomdoya warlfinadanmsoaumoufivunzan dnuudanufifiedy
fu fifoungldYunsnsgduliiAnnisisoudanfanssunudluumiouiiinisda
anwundenlviauuiaula 4 silanuadreadadulanniniousluadnuduais
NMIANYIWIIluSNYULAEIN WU @eRARIiUIUITLYDL ANTTUNT UAdLTEY
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Sug (2556) NANUUIUNSBUABLNIMDIVILEDUTINAUNINTTUNNE 1589 NSAISITINVD
Py @nsuUnBeY TUUSEAUANENTN 4 WU UNSEUABLNIMBSTIEIUTINNUAINTTU

' 1%
a v =

\nwdRiuNT TiUseAvisnam 83.04/84.25 Fsgeninnas 80/80 Aifuunl)

2. wluiAinisineimansvosinAnwiaginemians 15 o9 szuugda uiy
naalasunsdnnisisens neldunSeunsuiameivisaeusiuiuwuiAnnudiliady wuin
tnfinw dmsiauanudilasiuiminidneman flussduiigndosanntu wagsuan
tndnwidanudledluimifieanandouanas dadunaidesnanmsitndnuldfnu
uniFouiivszneudaeidon uazRanssunudAli Souldarauusdulunisnoudniud
Aeadastuidon i eluntsmunmuarudanmsfnyiuniZeuluusasmioe uagiin
avviouuandsudon sufuioulududou ndldldvssaunisainnug wazarndnla
fflogndsnmsinuunideu sesuenduneyana dawalsindnuiinsusuasuly
vimflmllviaenndestusluviesl madnenmans uazanunsaalusimivndinenmansias
nmaeudduinesuglivass TumsmeuuuuinslusimiauilildasuuundondaFou
gjﬂﬁ'fu aonndesiunuITeves nuashuduwnad (2559) find1nd1 msavteunanilasunis
Fougdu v Seuasiiounnudavesnuieseanuniuteasusiveen dsnsazviou
uanidsuidsudiu Wududdglumsaiisdoay TumsGeud SenusodaadulviFou
dlasuluiainaingmansinniu aeandesiutoatuayues Lederman and Abell
(2014) findh faeudesairslemalyigieuldsiufunaniuasuanuAniiu ileazyion
M3souiAoadud il e n3ed uazdessauismsazviounisiiougluuiunase
Jevzdanaliluvimin dmermansvesinFeundaSougainiioueu uazgsninnasin
M (Fosaz 70) eg1aflifuddyn1ada diaenndeatunant T A asioulmiui
waeninAny  levihnms@nwuniSeureuimesdisaeusuivuuiAanuiiindy uag
SmiuagiiouuanivdsuiFoudfuiieulutuZounds musoimunluiminmdneaans
yosinAnuldede Faduluauaufgiuiiasly aenndesiuauiteres Chanserm (2008)
filddnwinansdnfianssy msSeunsasu IneldunSeunsufinmesdioaoy o9 ulas
w191 vesiniSeutuisendnu U9 4 vl ugruveauaAand ety wud Yniseu
wnnitevay 80 lawauluirtnaden Tduluiirinieineimans wazaenndediu
Bamrungrai (2010) §ald@nwAgafunisiamiuluinindnetmans 13 a9 ustuasns
\ndeuil vesinGeuduisonfinu ¥ 1 lnenslfunBsuroufinnostasaousamfuinud
soulatl wud vduseu lnemsldunSeuneuiuneidivasuswiuinudeeulad dniseu
Iaaunulwimdnadenluduluirdnsinereansuinnifesas 70

3. ussgslalumsSeuiiideunounsuinesdisaousmivuulnnuifindy
Fos szuundduiu wui seiuussgslalumsSeuvesGoundslasumsinmadous Tae
THuniFeuroufiunestisaousmivmnannuiifindy 5o svuugiiduiu oglussduuin
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Fa1nna MyInseauwsegalalunssey MdunanginssuvedsisouaIngaou neAnssy

vosfiFouluduiFon uaranazuuuazay Wy azuuunsdiduiFou azuuunisdaay
AZLUUNIIABUAINY AXUUUIINNITILUUNAERUlLUNITIY UagATUUUAYANAINNSLEY
nudlusgyihamsfinuunBsunoufianostiaou wuh nginssuiivsdfussgdalunis
BruvestiFou léun Esudanudcle WSeud fdusulunsmeudmon wasvhianssy
TuduFouswtunntu i ligiFouRausnsedu Tunsisudidtuniioudou iy
wuiidlesnan faeunsedumaBeudvesSeulusswinnsinuuniZoureufiunostag
aou Tnsmsiadufanssunudlidnsudedu Weofuudy azauazuuuanldlumsyhianssy
SwiuifioulududeuludunsasieunaniudoumaiFoud wandliiuh madanisdoud
TngldunSeuneuiinmesdivasuniuiuwuiAnniiiady aansansequlvigiouinadny
aulalunaiFoud uarduasalifiFouiusagdlalumafouianu sonndesturuidevos
U5eN133500 Asenanuiay (2559) wudn mstduuifaniilinduaiunsagslalidnd nyid
nAnssuldifoudlunisdiiesouindu nsviuana Wi fiuazuu wagloifusig 4
ansnsngslaliindnufidiusuluduSeuitdunsneudion nsveaeutes uaznisvin
Aansaulududousing q diunntu uevaonndesiunuidsuess Joao Fernandes (2012)
LavinsAnw navesnisldwuiaandiadulun1sdnnisiseus wudl n139nfanssuns
BoudivinliiFeuidwsnilumsuaniudeutous fanawviime fanuaynauny aunse
asaFunumstiugiseu asvilgiseudnmsnsedu wasasuusagalalumsisousivun
Hiou duadulifSeudanuldiEous nduansesn waznduaninnuAniiuvemuLes Lo
wanidsuidoudtnfuluszaismsdiduiansslutudeu dlfZowAaanaiidse
Mai3ou uazdssaliianisnFouity

Jalduauzn15998 (Research Suggestions)

1. dorausuuziialy

1.1 gapumisinsnudnuaizvesunisuunsuimeitigaeuswiuinudeoulay
TwealulagvuasislimnzaufuusunvesiiBou uadliaenndosrunnudesnislums
BoudvesBounfadtyyn wesarmamsalumsSeuiiunndaiu eaiis uagiamn
unZouneufinneitisaoul Hisyansnimanniy

1.2 Azgasunaidenident inud uazAanssumadouilumninaiouneu
Aeufinestsaou Insddlvidanuminzauiusedu o wazuiunvesdiSou il olv
aenndpatumsGeuvesdidou uasriliiFouAnnmadousiinsdu

2. Forausuurlunsiseasdaly

2.1 mfimsfnuinumeiagnszdu uazdaaiuliFoudenuiuiaveu uas

Y

A A Y
NITADIDIU



HUA | 42
vamsmsusmsununnaua udOnssunoJau
Un 8 auun 12 1dausuainu 2565

TunsAnwunZeuneufiumestioaou uazviiAanssudemuosmenduFsuundu gy
MSERTURSINIETI9Ta viTeAzUUY

2.2 esfimsfnwuumislumsmivinmugiFeuluvusagEouldd nviunizeu
pouRmeiTsuAsufsnuiasuandud suifinfuludnugresuuuulunmsinmy uio
wdosdleflFlumsfinniy uasUssdiunanisSeuduanduden

2.3 msfimsfnuwauideferfudadedunginssaluseniadou ssognanild
Tunsiieu wasdiSouiidnvazuansieiu W ethradldluuszgndldluniseenuuums
FamsBouslimnzay uazaenadesiugiSeuinniian
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