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Abstract

This article presents teachers’ learning management alternatives with appropriate
content, pedagogy, and technology selection are the reasons of this research. The objectives
were to develop and evaluate teaching scenarios in form of TPACK in chemistry for lower
secondary level. The research methodology was to define chemistry concepts and develop
TPACK learning guidelines. These data developed were required exactness and
appropriateness by sample expert participants; consisted of university science teachers,
chemistry experts from The Institute for the Promotion of Teaching Science and Technology,
and educational supervisors. The research tool was a questionnaire about teaching scenario
assessment. Data were analyzed by descriptive statistics and content analysis. The research
findings are as follows 1) The chemistry learning guidelines under the concept of matter were
divided into 4 sub-concepts. Each sub-concept consisted of 4 learning guidelines, a total of
16 learning guidelines. 2)Most of the experts considered that chemistry teaching scenarios
were appropriate at high and the highest levels and would be increased the learning efficiency
of teaching chemistry.
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waglilanunsauenlginluaniunisainisaeutuld Pedagosy uay Technology als vilvaniunisal
nsaeulsilinanisussiduiinsanuuszansam

Tunmsifeaded AdeldsaviuuuasuameuAadiuieafuanunisaimsaoulusUuuy
TPACK Tuinil sedusiseudnwinoudu Ingldimdnazuuuamunufafuduinnsaiussunuen
Tngldannsiauuuaiasy 5 sedu (5 - Point Likert Scale) Ao 1nnfign 1n Uiunans dosuaziios
fiap warnseitoyaiJuaifnssaun (Descriptive Statistics) TaeldirAnud (Frequency) ussens
ﬁﬁagammwmmﬁlﬂuﬁmw wagASesay (Percentage) e Iear e (Content Analysis)
nsfaAded fnquiiegnsiildinainniadonsgiaaniziaizas (Purposive Selection) tnarvun
AruantATImnzanivnuisesdmalvidsnaunguiessifisnutesuarilornyd g
AruAaitudnfiaudiuin Concept 1Afl uazanunsaimsaeufiadsdu Sanumnyanoglussdy
unuazaniign dadumuAaiuldluiiamadordulasiiuiesdesiudslidududesiinsey
Poyalagldanfnisinuwildudigdiunartwaznisinninseangvedoya

BIARININTIRY

psfauinifolduesdeu TPACK ffiinannnseuuuAndaguiemiuidiudon
YIUINTAUINIAT (Pedagogical Content Knowledge: PCK) 484 Shulman (1986) mﬁm’mﬁ’]ﬁﬁg
fuauvesasludruilemuagiviag nefigauiuiiddyfemiuiluduiivudouiuleaggaou
aunsncenennuiludeniniinuesaeuldlneiisnsaoufinnnsstudsdmalinisianiaidou
M3aeuiluszavSnm fieun Koehler and Mishra (2009) lomvuansauluIAaTPCK Y8189 InUuaAn
¥94 Shulman Tagiiufngadnuaziazunumvesagiumaluladitily ehlkasinn siseu
msaeuiiUsranEnmnndedu anunsoutanseuwafn TPCK i 7 asduszney aguddunmd 1
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AN 1 93RRI “TPACK”

NN 1 03dALy “TPACK” Tiodunediail

TPCK Ao wnAniitinannsthanug malulad wazidnisaeu wnysannssauiu Taglu
nsysannistudgauiuegin1sidonnszurunisi vudouduliimnsandunisasuuasiin
UsyavsamlunsGeuliigefian defeuiusndufasiesdamudnlaegidndsduuiasosdusenou
Wleaylsainysanmsiu Téua

1. Auzenunalulad (Technology Knowledge: TK) A A3MI3ANANNTALATAINY
FermnuesnsiieaInuardantindnuasiminertumaluladildiuduinnsguldun aug vodn
waznszaum Judu aufuveluladfiviuadeliun suwesidnuasdeinleluss vuiinea (digital
video) 1iudu Tnsfrumaluladidneanguazidn dndnwiasdesfiaufifeatuszuuufoinng
ABNTILABTENSAKIS wazaInsallusunsugasnuaTiieg 1o wu Wsunsuujifinsdmsuianis
AuLENET (word processors) TUSLATULAURISI9YINANS (spreadsheets) US1LED3 (browsers) Way
Suud (emai) iludu anunsafndeuaznonnoulusunsusesnuadeineg gunsaididousedy
AoNfiawmeTaiwazdniuenals

2. AUIAUIIAT (Pedagogical Knowledge: PK) Aim @113 AIIUAINITH ULAZATTY
Fomnuesasiioondnuardaniinfnwagiifiieiunssuiumanayismsdanisdeuiesnadnis
Wieliussqausvasd WhmneuazauAmansing TasfigauiuiinisBeuivesinGeu msdans
Fudsu nmswamusunsaeu annsatuiunsaeulu fURlE3e maUsudiunanisidouaes
tniFeu elauarisnisifldlududou sssumfvesindou nagnsdmiunsusaduaud-laves
Unisey ansaasiesanusinTainuelikiseuinnsseus lnedesdinudilakavaiunse
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Uszgndlinguinnsiide nguwniedeny waengulinuinismsseusdmivinseulututoures
AuLedld
3. AunuLilent (Content Knowledge: CK) Aia Adusingnfiuansziviagilesdn

Y
'

a

uazddntinAnuasiiadesiiluiniinuesaeud sszneusedeifianssiigndes (facts) mwAnsIv
8an (concepts) Nqud (theory) ﬂszmumsﬁlﬁmmaammfifuﬂsuauwmaqﬁamm%’aau N9
Fnszuvnazidouloanfninag uazanuilunguimdngiunazmsiigat lneasileaInuayian
thAnuasifagfeadrlesssunduaznsldundsamusluanyduniunnsneiu 1wy msfigodlien
adinmansuandnannnsesunelumassfamandvidonisiauunndogndls minlifianuddui
wéhazlianansanievenniuifigndesliiuiniEould

4. g A 1unalulad ysunnisiuadnus a1u3v1as (Technology Pedagogical
Knowledge: TPK) Aa A2111% Anuannsanazmaudeiviguesasiieordnuazddntindnwingis
AerfuesdUsznaunazanuainsnvesmaluladfivainnaisanunsayszgndinaluladfanainmnld
Tumsfamadeuslumenduiu nsdanisBeuienasfoaudsuuadimnzantumelulagiiusg
FrfunsiiooTnuasfanindnwasiifazdosiiruanusalunisdnidonaosdiouasssandnagns
ldlunsdamsiSeuilimnzautumaluladdnanld lnserasmluienusifertumaluladild
Tumsnsasaeumadidudou nsfanse saus nisdanisdeunisasulasléivnalulad wu Web
Quests, NFEAMUAUNU (discussion boards) LassreaaniUasuauAnLiu (chat rooms)

5. mmi’é’ﬁumcﬂu‘laﬁgimmiﬁ’ummiﬁmﬁ@m (Technology Content Knowledge:
TCK) fio Anng Amanansauazmdnuensiiondnuas dantind@nwagiimlunsdaiden
viouszgndldineluladfinarnvanslidenndosiuidevninfinuaey wu Weunsu Geometer’s
Sketchpad (GSP) iulusunsuilélunsasusuiadadiliiiniGouausadleafiunvemguijuazgns
fna Idd1etu samstsannsalidniieunnassaiguisnadauasigaudiivesgaseiannis
isuRaiala

6. mmi@’f’]u?ﬁmﬂggimﬂmiﬁ’ummfﬁmﬁam (Pedagogical Content Knowledge:
PCK) fip A1§ AMEINTaLAYAIIT B veangToandnuarTaninAnwiasialusunagns
(strategies) uag33 (methods) lunsirevenidonldgniowmumdnininaslaasioordnuasian
thAnwasiindemauiiumudifuresindeu anuditnEoudlafudeu ioauisadanis
SousuazuilvilymvesinGouludesfananldlasdesusudsununiuaulauasanuausn
yosiniFouiivanmane

7. mmf@’f’]mmiuiaqumwmiﬁ’ummfﬁm%mgLLazLﬁyam(Technological
Pedagogical Content Knowledge: TPACK) fia A3133 mmmmaaLLazmmL%mmfgﬁuamgﬁam%w
wazfiantindnwmasimlunsysannmsmeluladfivarnaieitignszuiunsuayisnisdnnisseunis
aoudmiuidlevinuesaey dwaliAnnisdanisSeunisaouiivssansnmsuiainiFouinns
SouSuavannsoadiesdarudlnle ludevinfiaeuldfemsldinalulas
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SRIGIG]ISIE
1. Tawausuwurlunisiwanisiveluly

1.1 yaa1nsmansane anansathanuddglidszgndaldlunisdnnisiseunisaeula
Tnenss samsthuwmnamsasiaduns TPACK 1edl luszandldlunisadandadums TPACK e
a1 dauLes wiensudunng TPACK il ldlunssnnisiseunisaeulugaiufne dsa1unsa
BonlduasAnwndunis TPACK willusdsiinzausuuiunvesaaufinuvemuiasld

1.2 »wideil aunsadnlulukuamislunsausuwasimuIAg KazUARINTNIINTT
Anwn masnauasAnsTiieItunsine Wenawdnenmlunssnnisiseunisaeulusuvesnisly
TPACK lunsdanisiseus

'
=

1.3 Mheeukazedfngme Afdiuisrdemazynindindsdelnensa awnsai
adaduns TPACK il TUlHdunumnsluniswandelinsswonudionis wasmsnzdmsunsidly
mMsdansdens IWegafiuussansnm
2. Forauanuzlumsiisuadsiely
2.1 msiinsudunia TPACK il luneasaldlunisinnisiseunisaauluaniudne

<)

Mduiseuluseaudu fseudnwinousiu ieidunisasiaasununiwittuudazidunie TPACK wadl

=]

TR ANWAZAIUTO LT LA AN 1IE e US oUW old taztduni1elail mnununsaumanis
inlulgasevian
2.2 @5UUINNIINNSES 10 EUN1e TPACK TUUSUTTTuAans v untsssusnfiem

WANANIAINIVIINENEERS Leuansliliuiannsves TPACK anunsaluldlumansdug 1a
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