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Technology Integrated Science Learning

Suthida Chamrat

Science Division, Department of Curriculum Instruction and Learning Faculty of Education,

Chiang Mai University

Email: suthida.c@cmu.ac.th

Abstract

This article presents lessons learned from 1 research project and 3 learning in 21%
century projects. It focuses on technology as a learning tool for pre-service teacher
professional development. There were 10 main categories emerged as follows: 1.) Cloud based
technology 2) Telecommunication technology tools 3) Lab simulation application
4) Cumulative information or big data 5) Video processing technology 6) Office application
7) Image processing technology 8) Augmented reality 9) Tablet and mobile phone application
10) Subject matter specific technology

The essential features of these technologies and example learning activities, had been
discussed. It is for moving towards teachers’ pedagogy shifts to develop learners in, subject

contents and essential skills for living in today's and tomorrow's world.

Keywords: Technological Pedagogical Content Knowledge (TPACK), Teacher preparation,

Learning in 21°" century, Advance pedagogy
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1. Lﬂﬂiuiaﬁﬁslﬁi’fizwﬂanﬁﬂugm (Cloud based technology)

2. nguesesileldimaluladnisdoansnislng (Telecommunication technology tools)

3. weUnalAtun1Taaeualiou (Lab simulation application)

4. deyaansaumanigniiusiusaliuazdoyavunelug) (Cumulative information or big data)

5

wialulagnisuszunanalniay (Video processing technology)
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. Wsunsuuszenddmsuldanuenans (Office application)
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7. wialuladaun1inn13nIw (Image processing)

8. waluladiasuanInass (Augmented reality)

9. wounaTuULLIUARLaziieiie (Tablet and mobile phone application)

10. wAlWlaB NNz ULV (Subject matter specific technology)
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5. walulagnisuszananainviad (Video processing technology)
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0.0 1.0 2.0 3.0 4.0
Time (s)

(©)

AN 4 Feg19n1slEauLeUNaLATU Video Physics Tun1syinAanssuineinunisindaud
[ a ca al = d' [ a faal = N
Y8379 (a) NMTIATIHAIALONITLARBUNVBITANAINULEAS (b) NMTIATIERIALENISIATOUTIVRIA

NAWUAY ke (©) nswanuseilasulusanan

6. Wsunsuuszgnadmiuldauanans (Office application)

Tsunsudszenadmsuldnuenaisuseiisenniluinlusunsy Office drulvgl ey

a I3

NUN N1TAIUIY WITBIULNAUD LU Microsoft Office a@u1saununldlunisdnnisiseun1sanu
Ingrd1ansle lagani1zlusknsy  Microsoft Excel fiadnuanunsalunistdarulavainuane

AsouUARuNsluduvaINsTRvIhUayaludainemans n1sasnansivl kuls wnund

ANUENINTaluNTaTIUNUR LA TYaY Microsoft Excel annsathunyssyndldiufanssy

USAuINaenn (Blackbox mystery activity) Fadufanssufinandliiuiasssuvfveaingmansd

=

UnIngeanIng 1 euFUALAN YA AUAUNIMANELNBTUI8UTINGN5ITY Tnene1eudd
ANUIANRSIRE N Avnssudiauinassdn iumsiueuiisuinsssuriviedwing q ety

'
a

Wisuiaeudeneglunasausaunisldausaslainlutuiuedisls dvildandiewsvihnisdans
asrvinudrindeyamaiuinasiadumesuty admssauvseleiaiey Wy auns uenanil

ningmansdeanunsaasiuwuuitassieaiuiediiinatu Jeyanidniseulaunannisianunves

o

nasslsAuIazaninundAs1zLazannszyinlaslusunsy Microsoft Excel Faa1uisaadradunsav
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URNT1asFduasalunand 081915ANNULUUINADINES 1T ULAZVDIDTIAENI D UNT DUANANAU
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(a) (b)

(o) (d)

AN 5 Yustn@nwnvinnanssunasausaun (a) N159ANsEYINNUNaeIUSAULABASENNITIA
ANNGIURIIUAT (b) dnAnwldinTesiiaiieinanuaasiiuiiluidazyn (o) dnfnwiideyania
I@lUAAszvianelUsunsa Microsoft Excel (d) tiAnwnil3suifisunuusiassiiadiaannnsimiuii

fudnglunasaUsau
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7. wAlulagd1un153an1snn (Image processing)

o

Tiwunsvasndesaneguuseaniamasluiiefoamnivivuvilimalulagiunsdanisan
%50 Image processing 1A311A1IMENa819uN AW liiAansUssendldlunainuaigaiv Tunis

Angrdransiiguiu imalulad Image processing gninuntdagianitsvarslunisduianznig

a s

Ineenans 1w nisldnmiiiedanunvesingla q Fwordernuwandisvendedfazidonlusziv

a a ﬂdy o v dy a 5 1 1 1 =
WALYa ﬂ'ﬁ'lLﬂi']%ﬂu@ﬁ']ﬂ']iﬂuqlﬂﬂigQﬂﬁﬂﬁﬂﬂ’ﬁ?ﬂﬂ/‘lﬂﬂﬂ?ﬂ b V]Q?JU']@I‘VIQJJ EYUNTNAENTILNYL

a

funUafigngnan Huiuiauds Aunadenuduvesduansaiuiieoinainisasviouwas iWudu w3 e

e

ilUldlunsinsgiameundn Wy nstanuitluldideisudievlulionfiveiindeatui
dulmsnanmsneassiiadefiunndneiy dregrawes weunandu Adlunsiauiluliiiu wy Easy
Leaf Area Fadunoundiatuiivhauuussuy Android 7l Image processing Tun1svinau Tnenas
Wisuiisuiunnsguildlunissreds Tuiiflusunsualdnseanudunsituil 4 amsaeufiuns
FININ 6

Open Help
Camera

Total Leaf Area = 55.51cm*2

(a) (b)

AN 6 F18819N1TINU WoUNALATY Easy Leaf area iearuiasmiudlull (a) awaneluldineu

M5ATIEN (b) nmanglulindnsgimenoundiady Easy Leaf area

A15199U09 image processing feaunsaldusunaiatuinnavdiiaiiouisvdves
asndmUasuluduiliosnannnisiinufisenadl ety weundinduiivedn Pixel Picker (A
7) fanansavensiadlnazideale woundinduivinauluanwagieniunu Pixel Picker dlwden

agvaINvAaIefuBgiuAUABINITLaEAINENNTavRaUNEIATUletInaulandnsEuLans
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MEANeIAEnsasItunsall LoUnaatu Nauisalanaunuiu i Color Inspector wag Color

Name WandlunIn 8 haznIn 9 uaInu

#557D7D 85 125 125

HEX R G B (656, 909)

Ad closed by Google

—_— R A
N @

AN 7 WAAINISYIN9IUYDY Pixel Picker

Blue-Green

Turquoise

AN 8 LanIN1TYIUTRILBUNELATY Color Inspector
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/h\\, Moonstone blue
@O

AN 9 WARINITYINIUYDILBUNALATU Color Name

wenndadunsnnanluungduiuluniediolunisssydniuasundasivanyjise el

]

'
Aav aa

lnglanzufiseaiivesiglanensudtuninnlisuavesndintulasiiniswdsuilasdves

= :.’I 24 I~ a % 6
a15u@3l anansaesuluduansNand el

nsuszendldmalulad Image processing deanunsatlldluindainen wu weundiaduy
aa ! a (% s A 1 Y A 4 o
w931 Plant Snap aunsasvyrianugvesivanamaisluldvienanld Inelusunsuasviinis
Weudssnnsenandugiudeyauaiszyaudululanfivdenadndaegluaneiuglanazite

IneFansegnals sIuIUanIwazdeAnNgINUNTRINa1ILA Aawaaslunin 10
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Common name Chin cactus

Gymnocalycium mihanovichii, often called
Moon Cactus chin cactus, is a species of cactus from

. South America commonly grown as a
(Glymnoc'aly.ci:lum houseplant. The most popular cultivars
mihanovichii) are varied mutants which completely lack
chlorophyll, exposing the red, orange or
yellow pigmentation. These cultivars are
often called moon cactus. Since
chlorophyll is necessary for
photosynthesis, these mutations die as

7936% Description

€) This is our top suggestion for the plant you just
snapped. You can find out more information by seedlings unless grafted onto another
tapping on it. Sometimes the correct plant could cactus with normal chlorophyll.
be in the second or some of the other rows
below. If you think that is the case just click the
checkmark on the left and this will change the
selection.

Chin cactus (Gymnocalycium
mihanovichii)

Title
Symbol -
Kingdom Plantae

Subkingdom -

Super division =

AN 10 N13YINUTBIMENNARTUIIY Plant Snap Tunisssyriniuduesivaenisldninaie

a

diSguaunsadaTesiiansiseusludnuaeifediu Plant Snap Wysannistunisseus
IngrmansiiiuUssaunisaininauty sendnansiuviaufAnel vselasenisingiudeyaaiu

nONYAEASLA

8. wAluladasuanInase (Augmented reality)

wmAlulad Augmented Reality {umelulagfldnszuiunisihderadonass nmvsedeya

a Y 1

a v oa ada X [ aa o = | v a o
Ny WnuaukauivainTuase duindumalulagignihunldluiansfinuAsutiann lunuide
wazlasanmsilaandunisluassiifwuiuladnisiy Augmented Reality unldlunisdnnisiseus
a s = 5 dy v a [ o < a o o a Y v a 1
gamaniuaziall vellonvazldueundiatudniagunaiunsaiiunvitfanssy laviui wu
Elements 4D %30 Quiver wananfidsanunsaasneingilu Augmented Reality lasemuiasinu
lUsunsuegs HP Reveal naluladidenaniaiuisainlydssyndlunisdnnisiseunisasulaegig
nanuaedeaziiauslumdesegiwesnisinluldiiesnlneunfnainisidmalulagaylalald

a A4 A& a ] a P 1 v a a o v a Y A a va
LWUILATDIUBLAEYT) LLG]"U%?Jﬂ'ﬁf}\lallNﬁ"IULW@yjimqﬂqiLaﬂﬂUﬂUﬂ"ﬂﬂiillﬂ"liLi‘EJug EJJLiUUIWQQN@UQU@
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9. waundatuuuuiudauazilate (Tablet and mobile phone application)

6 1

tagtugunsalegnauiiuidnuaziefesiuoundiatunarnvanefianunsoiluidueiodely
msdamaiiousld Tuegiuaeuinsihluussendldednsls foghatu nstamuanansalunisi
Iylihueatagsnswilafy fasusiaaxlgiSoudersesinin udmeaodddiagdusthlnih iodunn
girdimsiilwivield Insunfezdunnivaenlwfavsedu egrslsianuianusazegsasilniila

19U USUNQUIAINNEIN9MS 9ANULLAIU DA R lWARn 19z anANa N uLNS s ua1uNsaldiletiaN

p—

v v

TInd QY IANUTNLARN UL UNELATUY TIAANULTNLES LU LightMeter Asuaaslunin 11 tile

o

jmd)}

Ly

Juiinteyaduavilauaiundssuiisulviianuasideaunduniinisdanadniiesavasn iie

[y

RI2NY)

ol

"

AN 11 @29819015199U woUnalATU LightMeter iadnaudunasiun1silIouiisu

nsir i vesiagsiavile
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uenniueUndindulufiofessanunsatnssaems Tayu vieldduduanimgionia s
F1BUENMDINA (WeUNFAtY Thai Weather) n1swennsalennie (woUnaiatu Thai Smart Sim)
Ysinauduluenia (weundiadu AirdThai)  duausuvisaniiied (woundndu Sattellite Pointer)
USmamh (wouwdiatu WaterdThai) N13AAAUNTEY (Rainviewer) lng@193giasawaUnaaty
anznmhsnuiiuinteulasnss Wy Ui ludeuvessamalng nuenndiaturesnis

e endnuisUsemalng (aUnaed EGAT Water) 1udiu

10. wAluladanizianzasnutilanndvn (Subject matter specific technology)
viginiuineimansdedldinalulagndnmzinigasiuilomanuidaiedinsauauite
welulagwaiunnysanmslunsdnnsisews veendieginstlvesnisidiniesdelunisinaiy

WUTUVBIUIANA

TuanssufiFouldivdouansaraeinadifianududunniafudiioatassduyaiosiu
visoenaazeenuuuNanasiiiomlenanisgsie Insseenainanufifsafuansazarslneans
misvesnududuiesas Tuanssuififouonvgdoanisunnududuresarsazarsdi
AN UM fiFBudesdeniedn udogrelsAnunisulsuiouinasgiuanududuie
nvapuAIgniasiueIavziasldiniasiiounetie 1y Junsnlnfines (Refractometer) 71
arunduturasinalagldvdnnmsinimuas lunssudnangaeusaazdoniunelulad i
UsggnaldlumsdanisiSeuiimnniumuisnunisaienm fAazanusasenuuuunizoudifiSeulsd
Tomavisasiiowienansazansfonuios uaglfiniesflefifumalulaiumsinmuadunadioy
wmsguhasazaeianudunuiidesnisuieli wissdeunsnlafwesilursnsgnainnssy
omsldtamnumniluedesiuvioomsiidosdinismuauuiunaniaaliesd fegensldou

a a s A ! v a IS a wva v
3LL°V\|3ﬂIG]ZLILﬁ@iLW@l&im’]ﬂWiﬁ’)fMﬂ"Uﬂf\]ﬂiiMaQN@UQUG}LLﬂG}QWQﬂ"IW 12

AN 12 §298190715U13snTe T asidun g lufanssuniswSeuansazatguIn1aLine
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Aregramsiuasadiamalulagluldlunsiseus

lunisldnuesediamaluladlasanzinsesie ICT luvsunategldlaldiisansosdeln
wwsesiloniavindy n13IansiseuionaneysuINITATelionaeegn IufufInTIaeU U

[

MULUINNTAULEIENIINeImans Faialadidyresnisiieuidiednnsngiseuleniu

Y

Uszaun1salnsaua lnauEnsmMANLImensEUINNTNIEINeIMans

Tudtazvaundiag19ianssunisas1awrunaulyl Aanssunisastaununauliddy agly

a P P ] & & a A Ay v a ° ° |
LA38988917971 Google My Map @atlutpIosllonldsyuuunuiiuarssuunvuaaiLriauulan
(Global Positioning System, GPS) Tun1svieu Tagaansauluadnsguanumangimansiieules

| (Y 2/

AUWNUT Funds e seeen1e Fainiseulagagiiuiuaiawnui Innye deansaunagu deya

Y

(% 1
Y v v

AN ATAS TINTIANUN Sraene mewnTeslenilegly Google My Maps (Chamrat, 2017a)
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U‘%mﬂiaL‘%aw‘%aamuﬁﬂmL'ﬁaﬂmzugméfulﬁl,wiazﬁuﬁmaﬂul,muﬁﬁa%’wmﬂ Google My Maps Hay
wwslymnnaudanduaaunuiidulivulindifedtu TaeliinFouduiu unuuasBouiieadoya
NnnueUndduiiofe Plant Snap ieadsansaumnavesduldviindy o wWu Toinenmans snvaw
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o Ao - ol ity 4o 220 gens wiandoy

X wanfemwuwvanDusuy W e JoaSovadul
© dunidunde

| Fo
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nawdaofy winlypdlendy nin 815 souliung

A1 13 11514 Google My Maps TunisyiiAanssuununaulsl lnen1sdnunyaswndasuld
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% da v ¢ A

uennitndeuansatuiindiviaietausasaumavesduliviay 9 Fenueadu
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Jamsfnw Nsfuagneusednig asuszdnisuaznsifanssuldusnisulddnudmivinEeu

TunrsvieeInemansaaly
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UsunvasnuselUluswaslugusagusednnis

AnNRNIsuUsZNIA

veduvasunANuiliunndeaunuannsiIdekarnsaiiulasnis §lleuvevaunn
wIngraedesnl glvnuadvayulasinisiisenisdanisiseuiivulminaenadeeiuanissui
21 Uszd1UnsAne 2559 uar 2560 AnizAnwIAans uninetdedesinl dluvuatvayy
1594153981509 “n1sfnwinan1sleRanssuNsSeusNysUINISeTTUIAveIne IAansuasvinye
WaAnI5YN 21 Nildeulunfiniivesindnwanviivell AusAnwimans” wagyuatuayulasinis
Y = v 3 1 o o =2 < « = 2N s
winnssumsiseuiaseansnisaouwilnil Usednisfnen 2560 1309 “MsiSeuTine1eansi

ysanmssiumalulad”

LNAITD19D9

Bellanca, J. A. (Ed.). (2010). 21° century skills: Rethinking how students learn. Solution Tree

Press.

Chamrat, S. (2017a). kansang chin ngan nai kan rian ka_nsojn witthayasat bae_p ru_ammu_pha_n
Google Drive nai pramuan sara chut wicha su nawattakam lae kan wat lee
pramoenphon kan rianru witthayasat . bandit suksa sakha wicha suksa sat
[Collaborative constructions of artifacts in science teaching and learning through
Google Drive in materials, Chapter 9 in innovations, assessment and evaluations in
learning science textbook]. School of educational studies. Nonthaburi: Sukhothai

Thammathirat Open University Publishing House.

Chamrat, s. (2017b). kan rianru thi buranakan ruam kap thekno_lo_yr [Technology Integrated

Learning]. Faculty of Education, Chiang Mai University. Bangkok: Jaransanitwong Publishing.

Chamrat, s. (2017¢). kansuksa phonkanchai kitchakam kan rianru thi buranakan thammachat kho:ng
Witthaya_sa_t lee thaksa hae_ng satawat thi_yi_sip‘et thi_mi_tojmno_mati khe_mi_kho?ng naksuksa
sakha wicha khemi Khana Suksasat [The Effects of Learning Activities Integrated the Nature

of Science and 21st Century Skills on Chemistry Conceptions of undergraduate Chemistry

62



sasudanssun1sseui U9 5 aduil 1 unsiau-lguieu 2562

Major Students in the Faculty of Education Chemistry Major Students’ Chemistry
Conceptions, Faculty of Education]. Research report, Faculty of Education, Chiang Mai

University.

Chamrat, s. (2017d). raingan chabap sombun khrongkan namro:ng kanchatkan ri_anru_bae_p mai thi
sojtkhtotng kap satawat thi_yi_sip‘et pra pi_ka_nsuksa_so?ngphanha_rojha_sipka_o [Final report of
pilot project of modern learning for 21° century of educational year 2017]. Faculty of

Education, Chiang Mai University.

Chamrat, s. (2017¢). kansang krotp naeokhit kan stso‘ thang witthayasat phan prawat khojng
witthayasat [Conceptualization of “Scientific Inquiry” through the history of Science] .

Journal of Research Unit on Science, Technology and Environment for Learning, 8(1),

1-14.

Chamrat, s. (2018). ra_inga_n chabap sombun khro_ngka_n namrotng kanchatkan r%nru_bae_p mai thi
sottkhto?ng kap satawat thi_yi_sip‘et pra pi_ka_nsuksa_sotngphanha_rojha_sipka_o [Final report of
pilot project of modern learning for 21° century of educational year 2018]. Faculty of

Education, Chiang Mai University.

Collier, S., Weinburgh, M. H., & Rivera, M. (2004). Infusing technology skills into a teacher
education program: Change in students’ knowledge about and use of technology.

Journal of Technology and Teacher Education, 12(3), 447-468.

Eshet-Alkalai, Y. (2004). Digital literacy: A conceptual framework for survival skills in the
digital era. Journal of Educational Multimedia and Hypermedia, 13(1), 93.

Institute for the Promotion of Teaching Science and Technology. (2017). tua chi wat lee sara
kan rianru kaen klang klum sara kan rianru witthayasat ( chabap prapprung Pho(._So(._
5q71gphanha?o(7hoksip ) tam laksut kaen klang kansuksa naphun than Phutthasakkarat

5q77gphanha7q7ho§ip ‘et [Indicators and core concepts of science subject (B.E.2560
edition) according to Thai basic education core curriculum B.E.2551]. Bangkok:

Agriculture Cooperation of Thailand Publishing House.

Interactive Educational Systems Design. (2010). National survey on STEM education special
edition for educational leadership network. retrieved from

http://www.floridaafterschool.org/pdfs/STEM.pdf

63



215815UIANTIUNISTEUS UM 5 atull 1 unsiau-Siguieu 2562

Isaacson, W. (2011). Great innovators e-book boxed set: Steve Jobs, Benjamin Franklin,

Einstein. New York: Simon and Schuster.

National Research Council. (2000). Inquiry and the national science education standards.

Washington, DC: National Academy Press.

Organisation for Economic Co-operation and Development. (2017). PISA 2015 assessment
and analytical framework: Science, reading, mathematic, financial literacy and

collaborative problem solving. OECD Publishing.

Princess Chulabhorn Science High School Phitsanulok (2013). Astrobiology. Retrieved from
http://www.pccpl.ac.th/pccpl2012/index.php/wiisn/87-uinaunauniwilne/

2556/195-autrobiology

PSU.Wittayanusorn School. (2018). wi di- ‘oka rati do}o(_witthayu rawang dek Thai kap
nakbin ‘awakatsanasa bon sathani awakat nana chat 1SS [The video of radio
communication between Thai students and ESA astronaut from ISS ]. Retrieved from

http://www.psuwit.psu.ac.th/index.php/11/297-tt

Thailand Development Research Institute. (2017). khit yok kamlang so(/_wg : thaksa samrap
lok ‘anakhot [Squared thinking: skills for a future world]. Retrieved from

https://tdri.or.th/2017/12/ thinkx2-225/

Trilling, B., & Fadel, C. (2012). 21°! century skills: Learning for life in our times. John Wiley &

Sons.

64



