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# # 5983305327 : MAJOR EDUCATIONAL TECHNOLOGY AND COMMUNICATIONS

KEYWORD: Digital Literacy, Brainstorming Technique, Infographics, Learning Package
Kitti Laorkul : DEVELOPMENT OF A DIGITAL LITERACY LEARNING PACKAGE USING
BRAINSTORMING TECHNIQUE THROUGH INTERACTIVE INFOGRAPHICS DESIGN
FOR SECONDARY SCHOOL STUDENTS. Advisor: Asst. Prof. PORNSOOK
TANTRARUNGROJ, Ph.D.

The purposes of this study/research were as follows: (1) to create learning
package and (2) to study the result from using the learning package. The sample group
working with the learning package development consisted experts; instructional media
production experts and digital literacy experts. The sample consisted of 43 secondary
education students. The employed research instrument were expert interview form,
learning package assessment form, learning package, lesson plan, digital literacy skill test,
questionnaire about opinions on leaning using the package. Data were analyzed using

sample mean, standard deviation and t-test.

The findings showed that the learning package consist of 5 compositions: (1)
instruction media (2) instructor (3) brainstorming (4) infographics and (5) measurement
and assessment in 5 steps as follow: (1) learning activities and encouraging with
questions (2) group brainstorming activities (3) activities involving answer sharing and
finding conclusions (4) brainstorming activities to create and share works and (5)
conclusion and assessment. The secondary school students experienced the learning
package using brainstorming techniques through interactive infographics designed had
statistically significant higher digital literacy skill posttest scores than pretest scores at

the 0.05 level.

Field of Study: Educational Technology and  Student's Signature ......c.ccoccccvevcrnennee.
Communications

Academic Year: 2019 Advisor's Signature ........cccceeeveevennnn.
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aoudl 3 Bulwnsind

dulving1ilnd (Infographic) 4191NNISHALNAIUATIT Information f7UA1IY Graphics
Wittich and Schuller (1962) Tngdulninsfind daiduiniesilelunisinauedeyadie
nfinaneen a¥ennuuaninegiai aulauazmdniuifeuegaunivais lngasy
Bessnitudeuliidlaldig fnsifin meazganitnauls somnudiladg waghldinm
un wzdunisdanisdoya fian wazddnusiinatenndunmiiarsnu deinus
madudulnnsfinddu sudusesdnsudeudeyaiiunuazuarnvagliauldlunimiien
(9151 Wunsa, 2555) Bvie mavesiudeyalunmaninsatigluFesnadouslén dad
LﬁuﬁaﬂﬁﬁauifﬁQmimﬂsi’ﬂumﬁmmsﬁaummaummsﬁu (Kharbach, 2012) (Smiciklas,
2012) Fanudirmiulddnnmsldamuasnsinudsusiseiimans noiddess sy
foyauazadsesdnimd luneundadng v 30,000 Fsdulrinsrfinduaregaiiu euywdisy

L [ L4

MANNUURITEN NBUASERANSIY 3,000 BnwsaBud Tusia Fadudsnuslunslddyanual

a

navinuazlanaumie audsludagiudulnnsdindanunsamiudseansninly nsdeans uas

a11150m1381Y dulvinsiinduielvdeyaiinuitaulanindudungudivuny Ganla

FUNUIUAS, 2560)
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Wittich and Schuller (1962) laliaumanevasdulinsdind iuludeneglusy
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29901 91UTUUHUAIN 2NN NIMUTRFULUUDUY Tinawiuld el lddearstoya
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AaanLaula LLazmawa(ﬂIugﬂLmuﬁaqﬂ%uuazﬂﬁmu
Huang and Tan (2007) lalanunungvesdulinsiind 11Ae dAunuvesteya
(information) Yaya (data) n38A3 (knowledge) lngaSurgliinanudnlauun gl
n51iind Fevdnlunisesnuuuanansausaiuldlu sUnuuveadu ndes gnas dydnuaiine
mseenuuudUlnsndTinesdesauisaven Bessuasuandeifiansls
Kai (2013) laliaanunuigassdulinsiiing 1nuuieds niswlasdeninu Tndu
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Newson and Haynes (2004) lalaauvuigassdulnnsiiing Liduunes nns
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utiou
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Tdlaldlaglidndusedifinavenndieversnnudilasn

NANURNIYVAUAILATNIBINITANE LA ITANruneYesdulinsfing 11
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1. Asfieadiu (Visual) Tneluduiiszneuly dronmitueadiu

2. dilew (Content) Tneludruilusznevlude adfuasderfianssineg Ainunts
Uszananauazih wldsgnounmiiiessuiesuazaiisannindla luawdiinaue Tngagy
onananlain Wemnsdl AReduvesdornuilduszneuuay Wiaussenenw

3. A1u3 (Knowledge) Ingluduiivsznau Tusmemnudileegndndsdioyaiiiu
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2. nnnsin amnsinidusssusenauiazeie lsludulnnsindnisiiaus

Toya lagldimidsdediu q lawnse Senidulinsiindld aannsiing drunldladieg
nanaeguLuY R 'gﬂmmmﬂﬂm anlonay mwm%au Y1538 lADSLNTU NINENY
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& a a ¢ al ' v P a a ¢ | a
N89AUSENBUYBIRUIMNNTIWNNENNA1INI9 19 Y DulWns I ANdNnUdIuNINazd
% a & LYY I~ 3 [ d[ o [~ [ gf/ Ky
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3.3 Usztnnvesdulunsing
fundsnisAnwvateniulauvslszinnuesdulinsfinduazlaausUsslnnasy
SulwnsAingls el
Golombisky and Hagen (2003) lautsussinnassdulinsifindannanuiieuly
thiaua TeyaluziuuunisUisudioy Sassnaudie 5 Ussim fail
1. NABIUBAINM (text boxes)
1.1 99az9nnIolasess (profile)
1.1.1 #1919%70 (bio-box)
1.1.2 n3asy (at a glance)
1.1.3 nsagUegnaduviete (in a nutshell)
1.1.4 Muuziieg1esansa (quick tips)
1.1.5 NABITBLAA939 (fact box)
1.2 MsuanIsIgaidenag1asana (horse races)
1.2.1 5797113619 (ordinal list)

1.2.2 159519 (outlines)
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1.2.3 MIIADUAY (rankings)
1.2.4 §1AUAZIUU (ratings)
1.2.5 NaAzkuu (score)
1.3 MaIsuiisu 2 @ (two-fers)
1.3.1 NSLARINANDU-11a4 (before-after)
1.3.2 U9R-70m08 (pro-con)
1.3.3 msunlataym (problem-solution)
1.3.4 MSWIHULTIBUANLANGS (compare-contrast)
2. MILAAIAINU (sequences)
2.1 NMTA13ANTAIDEN (demos)
2.2 35073 (how-tos)
2.3 szl (timelines)
3. Wil (maps)
3.1 @0l (locator)
3.2 NN95501IN1 (geological)
3.3 Yoyaneadia (data/statistical)
4. LHUNW (diagrams)
4.1 msAngunIW (cutaways)
4.2 WNUIU (schematics)
4.3 WNUNN (diagrams)
4.4 ka (figure)
4.5 anusenau (illustrations)
5. WHunIvsens (charts & graphs)
5.1 ununinay (pie)
5.2 bHuniuvis (bar)
5.3 N5hansansu (fever)
5.4 NMIHANINNTNIEANY (scatter)
5.5 WUy (flowchart)
Kai (2012) dnwagn1swislszinndulinsiindlaaingussasanisuualssinnain

N1509NLUULA8TIU Usenaume 3 Useeny fad
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1. foyaununi (data chart) mssonuuudulinsfindivsnzaslaglidoyaiiugiu
anansoutsUspanld 5 Ussom dail
1.1 usugdl (total chart) usunfiuansdoyanisnmeenanisada Inewdufisdoya 7
gndnlsdudndiunasinausmuduiusvesdoya Tnsannsautsssmls 3 Ussiam foil
1.1.1 Wnugfiuvis (bar chart) sonuuuiiledesnsmsisuifisutoya
1.1.2 uwugiienau (circle chart or pie chart) aamuumﬁaéﬁmmsuﬁasﬁaga
Judndruuazmiumnuduiusvostoyaluzunuuienay
1.1.3 unugillain (doughnut chart) aamwuLﬁaﬁaqmiﬁ%auasﬁamaﬁﬂu
n Foyanazoonuuuluguuuuiinaniinisuisdadiuvedoyafuiug Tnsdndiuns
ganuuU TnnAvestoyatuUiuuesidud
1.2 ndudioya (grouped data) Toyafuiiivouiniomiinieuasiisauaumn Jegn
Fadoualunmmiiauodungy TnsaunsautsUseanmld 2 Ussian dail
1.2.1 alaunsy (histogram) JdNuEN1500NLUUARIEARITULNUNTLTY
gnad1studunoduiuuns dnauedeyanianszaefesiauys Sunnd1eaniwugs
wisiilfiuTeuifisuiuds Tususndeafuwnudsesununiwiansatiausafiuiuey
vauzigalounmldunuueulunsitausanuisifostuanuivesdeyaiinu
1.2.2 wkuQLdu (line chart or curve chart) wnuiduidulszinnues
wiunif Wuedeya Tnonsligaudndoudodoyadodu wugivssnniliinauetoya
My unli

ada

1.3 LNUA ﬁ“f’Jj@ﬂJﬁﬂU (raw data chart) LLN‘LlﬂlI‘V]LiEJ‘ULiEN?JEJ@Jﬁ‘VIﬂJﬂT]ﬂJLLG]ﬂG]’Nﬂu

Y Y
2/

sonidusziu e Tngussasdlunmsihiauedeyaiuddututazidilade

1.3.1 uNunwdu-lu (stem-leaf plot) Hulszamvesnsmiiviauesiua
fae Nuiifidniigaludiuvesluld sudddtuidlvgdesgludiuvesdidu Fsanunsa
uanswadedayanmitgnasuaindeyafiuiome

1.3.2 WNUNIWNADY (box plot or a box-and-whisker diagram) uedesdle
ddey dmfunisesnuuunsiinluguuvunguainaeidudiay Fesndudesiiu
A3EUINNT Mudumeaian 6 add udaduusunwdifiveualunsdunaidesdian
ddlvgydin dnaueununmnaesiuteyanianaiavanning wilideuldlunseanwuunim
sulrinsindilosnnideyafidudou

1.4 Foyasynsuinan (time series data) \unisiauedoyanmiissdutulify

(basement) V89819 ULIAN
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1.4.1 n5 1y (line graph) Wunsiisauduusmeeda fnstiaued

iiladne uananlihmeseyandninuuassioiiles
1.5 Yoyanarsfauds (multivariate data) Wunisuuzihdeuasinszidouniny

uanssesszandoya nisinauedeyavssnniaeinssdeutoyarmuelmiudndud
fanuduiusiu

1.5.1 wnugfiisad (radar chart) Yauedoyadifienuunnsirsdiu sonuuuly
sUkuvnauyuynyudvaiiulazdlauig WL UIFeY TaanInaTaINITaLAAS
lassasvasanuduiusluanuuandisvesdeyala

2. n AU (illustration chart) dauaud@lunisatenenniuianiiasyes
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Aavy FeazviglvgSuansnaudeyarivauladiunmseenuuuniidydnuainsiin inlndagduld
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wrunHviniliueg1aninewdng

a a < v = ¥ Aa o ! ! 4
3. N US LN (map chart) L‘Uuﬂ’]i‘ﬂ@i%lfuEJ‘U“UE’Ji;IJﬁVIZLI"\]']u'JUMWﬂIﬂEJﬂ’]iEJE]ﬁ’J‘LJﬂL‘Vi

) v Y

< £ a ¥ o ' a =2
dnadlagldsunin neiin 1 uagd naurauiualgnsiauslusuasdnie suds
Toyalun1sesuiy uenndidesAdfisnruaunaveinisuanua ielseansamlunis

dstavaludanaudivung

Y 9

Edwards (2012) lowdsUszinnvesdulinsiindeennuisnisly uazdnvaedoyai

Paus Ingrnuiivssinnaiy 3snsldiuazaninsawusdulnnsdindladu 3 Ussanaad

1. Bulnsiindnunauelagldnisueniutoya iWundniiunsiiauedeya (Data

Visualization) w3eenananaladn Wunistiauedeyailunim

o

2. sulnnsfindninauslngldnisianses WuUndnNIUNTEUIUNITADANSLUULED

1304 (Story Telling)
3. dulunsdulnnsindnuauslnelgnaisn1sne 2 wuu Ao dauslaeldnig
weniudaya way Unavslagldnisaies

Finke Manger and Fichtel (2012) #auusUsziandulinsidlindniudnuaiznis

)

UnausUssiuniedeya wwifnvessuuuunts diauedeyaluniniauusesniu 3 Usean

(%
v A

a1l
1. dulvinswindiegludnuaznisiiausuuuil (Maps)
2. dulvinaiindfegludnuaenisiiaueada Nuesiiuld (Visual Statistics)

3. Bulnnsiinfegludnuaenisuiauenannis (Representations of Principles)

o w

Adnuddansensraunialng (2559) lawlauszinnvasdulunsiding Wu 3
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1. WUUAN§s (Static infographics) Wi WU TWawmed wilsdenin wiaidudiu
viidluunanuludneansvieviledefiud i nsfinUszneutalnsiiay vas Fandeudase
Tudefdaldie wu nisddwa maluldusznevunanuludules nisdesaly Social
Media %% LINE, Facebook, Instagram tJu@u dulnnsifinduszinn Jazlifinng
L‘U?iauLLUam%aﬂ%’Uﬂquﬁam

2. wuuilufdusiug (Interactive infographics) Wiangiu nsussenedoyaiiviuna
wnuazdudou foruannsngdoyadedn Widuld faadunuannsodisuuaion
wioUsuugedeya Iidulaguuld

3, wuunAdeulva (Motion graphic) unisass anwnsinliinnsiedeulnald
Tunanedid umnsinsnueduwduy (@nimation) asetlsifazasdusiiiutes wiedunyn
way Ananadumilounineund wiazidunisadenisedeulmildngiin wazldniswing

= a a

deoeusseneusznau ulindulinsfindussiani selussaninmunnian eainaiuise

=

Aagalvgvuianiiausin launnduuamis wasiuuiujduiusianeuld uinisesnuuy

Y
¥ ¥ '

FuauazenTu fedldiniodiainyy nuemiuialdinelunis aswunuazsintundy
RRIRHLD
v ! a a [ < N &

Kurnar (2013) lauusUszinnvedulinsiiindeenidu 2 Ussian Iaswialuil

1. dulvins1findusyinnaanils (Static Infographics) LIun1suanINaIE 95190 U
amsnmided Feldvdlugluuudedeniun wazdeoaulal

2. 3ulwnsfindUszianadrsuduius (Interactive Infographics) dnwaziiu

4{‘ A v = B! ! % a a ¢ v/ a r-ﬂl

awadeulny Nyuasafidiusindunudulin s induy q gruaiuisandnivenans
SAUN AN SEIFBLHBIYBUTRIT IR BN UUABIN S LD IR

Weber (2013) laeSutefadulnnsafindussianaiiaufduius (Interactive
Infographics) 118ulWnsfinduUssinnadieufduius aunsanmuaaudnuaslalaed
ANANURTIATEUARNNITIANBULATUITLLAUNITIANTDY KATITEAUTBINITIARBUULUY

'
o v a

Aunssuanudslalunisdeans Aedinnu wagviate Fadunuautindfyigadmiunis
goufureaflinly Tnsanunsanisduundszinnvesdulrinsiindussianaire fauwus
(Interactive Infographics) sasioluil

1. sefusn msedniinguadylvlafunismevaues Tnsaznesilugeyalminio
foyafl aznauednly

2. sefunans nadenleaveyalmdudifuniedenlodudaivimanis 9 ade

Hyperlink
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3. szAuas 13y ldanansanluquuseun luiloniwazidoniaunienisyudulyl
n3mindnienuiedla

Krum (2014) lgasunefian1sutaguuuuvesdedulnnsiiing ddsstaluil

) o (%

1. Bulwns@nduuuninis (Static Infographics) Wuguuwuuidrefgn dmsunis

q

3

sonuuudulnnsiind lnglunisesnuuudunsugainefenistuiindulidsuainmie
iWalvidne densthlumeunsdseuveaulasneg viiefiunainseay fudedafiurisieg lny
drulyglusunsugendwisazll mnuausatunistufinnsesnuuuraulutunaugaving
TugUuuuvealwdgunn ldun JPG, PNG, GIF,PDF 1Judu ieliiiesonisimeuns wazdaduy
A ] P < M ¢ = o § va a_ ¢
sUnuudgsamsmeunsagesInslugukuuvesdeesulal Jwzvilvisulinsinduuy
amdls anunsadudennieuldnud v lunmsuududeyaludessuu oeuladl g
¥ 6 v < ¢ & (% cala 1 4 1 .
nsldaitunnsguveaiuled Federueaulaunieuldlunismeunsgunin lauwn Twitter,
Facebook, Pinterest, Tumblr lLag Linkedin \udu
2. dulnnsinduuuvesitilng (Zooming Infographics) lneiidnwaugaunsaiiu
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STEP 4 CONCLUDE & EVALUATION
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