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3n81As Koda d1s1sA1sgAddNa [ASLAISWOUUIINS18AS
watSauussalkl Kangasmsiludisisnisna Sruawauun
dussau:zASIazyAaAINSNTIAAYI ASINSIVAAWYISAIS

3ne1ns Koda AsAalduniw Visual Thinking Kkangas
HUSKISASas1Seugus:audu SUf 32 Ussshivuuszunau
2566 INg1agunUSKISANSISEUFU NASNSIVAISISEUTY
JNYINSUSSYIYSULTEYD1NWIAVASAIUKIONYIAY Las
daguusunawouuuskisAaas (NIDA) Koda n:eiugd
AudSamussanluauinalulagovasysiiazudaniyu
(RunUs=naunsiakAsyuianavuazvuiagay (SMEs)
noUs:inA

5ne1as lasvAisausuBLURUANISHSIUdaMsdUniu
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3ng1Asusseg lAsvAIsaUSUIBLURUANS Kangdas "A1d
usngomsdgiioodw” Ason 10 ukIInerdgavuatunsuns
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Course Description

A1S99AIUU ad1v taszusziouudanssutazinalulagnivaisAnuin
doanaovaudvauling 4.0 nawmsauﬂduadmmua dolasunangastias
msaaunaaoﬂaa\)ﬂuusunua\)amumm na\)ﬂu LAWISYU DONSISYUS
IEE a\)ujoaaum\amsmmwvaamasumsmsausnumuummumoasmassm

Design, create and evaluate the educational innovations and
technology appropriate to Thai 4.0 society, which is applicable to
solve the problems and promote the curriculum and instruction
that is conform to the context of schools, locality, and learners,
learning management and educational environments to promote
creative-based learning.

udanssunvauKkangasuazmsaau
NYILMANSIDSY OS.0UFANS LAISOUANS

Innovation ?

Interactive Knowledge Media

Educational Metaverse

Data Visualization
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ANSISguULUUSauS (Mastery Learning)

To develop mastery, students must acquire component skills,
practice integrating them, and know when to apply what they

(WOWCUUIAYIUIBEIBIEY $950 UniSeud=iavldsy ~ Mavelearned

Anunsdulas AwsayseunMsnau:la ua=si Mastery
WWolandsiGiny: rﬂmsausm

To develop mastery, students must acquire HOW
component skills, practice integrating them, Know When to Apply Skills LEARNING

and know when to apply what they
have learned

Practice Integrating Skills

Susan A. Ambrose
Michael W. Bridges | Michele DiPietro
Marsha C. Lovett ' Marie K. Norman

Acquire Component Skills

. —A

9109V https://www.researchgate.net/publication/270297276_How_Learning_Works_7_Research-Based_Principles_for_Smart_Teaching
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AsISgullUUsaus (Mastery Learning)

G030

“Wisgunaauavisaiseusia Kadavawegvwa Ha35MSISUN
IKzauAURISgUAaINIsand:MIKFNISOU awwisasgusiamu
Jaaus:avAvavaisiseula”

Bloom. 1981

u30ASSUNMLAUKANFASUAzMSADU
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ANSISguULUUSauS (Mastery Learning)

Juaaumswaunligoase

mla mla
Jup) san

miula miula
isan Sad

9109V https://www.ubu.ac.th/web/files_up/40f2018082115482884.pdf
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Bloom’s 2 Sigma Problem

>
=
i
L G
G
C_P—‘
Cac
=
QW
4V
Y A2
© >
- N
3 C tional (Lect
Qo onventional (Lec Lure)
g8 AMSISguUMSAdULUUADLANL
S 8
Z-1G — 1 5 B /
2 90s1dduUpdauigisgu
o) 1:30
[ /7

8109v: The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as One-to-One Tutoring.” B. Bloom, Educational Researcher (1984).
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Summative Archievement Score
Wwaduansnivaisiseu (AzLtuu)
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Bloom’s 2 Sigma Problem
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d109v: The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as One-to-One Tutoring.” B. Bloom, Educational Researcher (1984).
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Bloom’s 2 Sigma Problem

Individual Tutoring
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d109v: The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as One-to-One Tutoring.” B. Bloom, Educational Researcher (1984).
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A1sA1KkuQs:au (Grading)

WdgveauAaziNga (AZUUUFIZA-AZUUUMIGA) ILNINY 1.2 1M1vad U deuny
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ITAUA  AZUUUGNEA = u+30

zuuuﬁ:hqm = u+1.80
JLAUB  ATLUUGNEA = u+1.80
ﬂzllﬁﬂ@%ﬁjﬂ = u+0.60
JPAUC  AzUUUNgR = u+0.60
—3¢ —ia@ —leo M lo 20 30 AZLIUUAAR = 1u—0.60

| 682% | ' “

“ > 3TAUD  ASUUUGNGA = u—0.60
< 95.4% » ﬂzuuue:hqm = u-18o0

. 99.7% ) JPAUE  AzZUUUGNYA = u—1.80
ﬂxuuuﬁ:hQﬂ = u-3.00

1090: https:/pattranuch.yolasite.com/resources/ECS232/6.%20stat.pdf
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20 (Sigma) Problem

Bloom’s 2 Sigma Problem

Individual Tutoring
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d109v: The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as One-to-One Tutoring.” B. Bloom, Educational Researcher (1984).
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Bloom’s 2 Sigma Problem

nldAzuuu
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Number of Learner
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9109v: The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as One-to-One Tutoring.” B. Bloom, Educational Researcher (1984).
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Bloom’s 2 Sigma Problem
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Educational Researcher
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FIGURE 3. Average summative achievement scores under different learning conditions. Comparison of
tutoring studies, mastery learning, and enhanced instructional methods.
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Educational Researcher

8109v: The 2 Sigma Problem: The Search for Methods of Group Instruction as Effective as One-to-One Tutoring.” B. Bloom, Educational Researcher (1984).
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amudsnwaguas:=udunisdau

Learner
Wisgu

Home
environment
or peer group
dniwilaasaun

U1u K50 NAU

IWau

udanssumMvaukangastia:msaou
NYILMANSIDSY OS.0UFANS LAISOUANS

Instructional
‘Materials
donsisauns
dou

Teacher
A3

TABLE |

Effect of selected alterable variables on student achievement

(see Appendix)

Percentile
Effect size equivalent
D2 Tutorial instruction 2.00 98
D Reinforcement 1.20
A Feedback-corrective (ML) 1.00 84
D Cues and explanations 1.00
(A)D Student classroom participation 1.00
A Student time on task 1.00°
A Improved reading/study skills 1.00
C Cooperative learning .80 79
D Homework (graded) .80
D Classroom morale .60 73
A Initial cognitive prerequisites .60
C Home environment intervention 500 69
D Peer and cross-age remedial
tutoring .40 66
D Homework (assigned) .30 62
D Higher order questions .30
(D)B  New science & math curricula 300
D Teacher expectancy .30
C Peer group influence .20 58
B Advance organizers .20
Socio-economic status
(for contrast) .25 60

Note. This table was adapted from Walberg (1984) by Bloom.

a0bject of change process—A-Learner; B-Instructional Material; C-Home en-

vironment or peer group; D-Teacher.

PAveraged or estimated from correlational data or from several effect sizes.

Educational Researcher

Copyright © All Right Reserved.
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Uad1nauavNISYaNISISEUSLUUAICGaaD
One-to-One Tutoring KSa Individual Tutoring

Professional
Too Costly
et _ Teacher shortage
uAlgoegoiaull
v UlaLnauns
AGERLARY

u30ASSUNMLAUKANFASUAzMSADU
NYILMANSIDSY OS.0UFANS LAISOUANS

Learning Time
LaAwsauluMs
[Sous

Copyright © All Right Reserved.
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valawsguyavaisvanIsISUSLUUAICDMD
One-to-One Tutoring KSa Individual Tutoring

mMsUSulALkun:Au asawisalAnans
AJIUAIVAISUDD Uaunauuuu
unalsau nunnulala
Usuusvaussaus (Immediately
na:AAY:UdL Feedback)
untSgulaasnv
lawl:unna

u30ASSUNMLAUKANFASUAzMSADU
NYILMANSIDSY OS.0UFANS LAISOUANS

AsIsguuuu One-
to-One vy8lKAS
dawisadsuunannw
wgdassu IKwAv
uaisgula
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valawsauvovaisvansiSgUSLULUAIGDAD
One-to-One Tutoring KSa Individual Tutoring

AUKIISAISdauULLUUAAUNITUS:ANSWatNIAUAISADULUUAIADAD

msUsSulktkui:Au asawisalkwanis _
A2IUAIVAISUDY UJounduuuu A1sISguuuu One-
UnlSau nuAnulala to-One ¥a8lKkns
UsuuUsvaussau: (Immediately e =
ua:iny:uav Feedback) wqainssu lKwinu
unisguldodiv unisgula
lawl:unna

u30ASSUNMLAUKANFASUAzMSADU
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UNUIN3dIa:NSWYINSAISISYUS AU ASISTULLUUSDUS

UNUINUDLEDLIAzNSWEINSAISISEUSIUNISISEULIUUSDUS (Mastery Learning) DA1Ud1AeyaEe1v
uInuMISAUUAYUANS=UDUNISISEUSULUAISYUlUS=AUCTD 9

« dolaznswennsnsiSgusliudapuulanyauzsausunisisgusiuunnduanw (Ubiquitous Learning: U-
Learning**) Wisgudvaiuisasguslanan (Everywhere) naal (Every Time) kargguasead (Every Device)

«  FSguawsanuAudalddisautov (Self-pace Learning) noludiutlion AUATEYAISISEUS ADWAUQTU
AISISEUS ADUWOWD MsOsULlUUMISISgUSUDLaULDY (Learning Style)

« Jdouaznswennsnsisgusliudoduuaiuisatknanislounauuuunuinuiala (Immediately Feedback K39
Instant Feedback) wu mMsriuunadauila:=asddAaaulanui sOUavIYIIaVRACGDVADD:S)

«  WBgUAIWISATOMILAIUAIIKUINSISEUSIA lkns1ud Soslsuad? gvluse:ls? ma:lsla? goria:lslula?

«  JOUAzNSWEINSAISISYUS AU MSISEUUUSDUS LWumsioSaursSgulkiduniseusnaaadia (Lifelong
Learning) »:AaUdga:NnAuAd “asisgustdudnsgda”

** Ubiquitous 91ud1 g0A3Ad (@10U) Ad TogNAKULLKAD

udanssunvauKkangasuazmsaau
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AIsUs:liJuWadoanisisgunl1sdau

/& [ o] ° \
uu 1 arsasyraaulasvasivargluda (Structural basis)

1. dnuveusdo
2. WUaKIas:lasdnauUs:=avA
\ Y,
- N
Ju 2 msusaaaaunmmwaa (Qualitative basis)
1. 1AS2VIJD WU LUUNQddURTAILASIGYIHK (Content
validity) KSo uuuavina (Observation)
2. Mununautthkug
3. Msnadoudd . .
A1snadauklivadokilv (One-on-one testing)
msnadaunauldn (Small group testing)
msnadaunaulkey (Large group testing)
4. MSIAS1IKWaNIsnadou
lneuriulasyiu 90/90
tAeunt E1/E2
\_ J

u30ASSUNMLAUKANFASUAzMSADU
NYILMANSIDSY OS.0UFANS LAISOUANS

wuuaed (1:1) ihdaldnaaavilsauuniSou 1-3
AU lagnaaavAuuaiBauLlALY Uiunalv wa=oau

&=

wuuaaw (1:10) thdaluusudsvuasrlunaaaviu
unlsgu 6-10 AU RdANWANVISana:AU

j &&=

[ mAauw (1:100) thdalunaaavidlusuauni
uniBgudvud 20-100 Au K1NNISNQaoL
MmAduy E1/E2 IUﬂ\)mfunnm\)ba GovUsuuso
Fo udarinmsnaaauus=ansnmwe

~

- J
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AIsUs:liJuWadoanisisgunl1sdau

MskIAUS=ansmMwaonsaaunirannisuazuudAaaduauu U 2 38 Ao

1. tneunurasyiu 90/90 (The 90/90 Standard) MULUDAQYDVANAOSDISY QS.
USov AUN

2. E1/E2 MUuudAQuUavAdas1IDIse QS.398gVA WSKIJDDF

ineurivasgu 90/90 WudSmsnoranmsiSouluusaus (Mastery learning) Wu
Kann1saAey aun1skl Ussansniw E1/E2 Orannisus:lguds=anSnwuoL
ns:=uduns (Efficiency of Process: ET) tla=nsUs=10uds=anSnwuovWaaws
(Efficiency of Qutput: E2)

udanssunvauKkangasuazmsaau

RY28MansImsd 0s.a0gANSs UAISaUANS Copyright © All Right Reserved. 23



lAUNUIASTIU
AULLUDAQUDY

90/90 (The 90/90 Standard)
AdQS1SY aS.1WUSav AUN

F5ATUI

90 @mausn = [(TX/N) X 100)}/R

90 AIUSN

$X

udanssunvauKkangasuazmsaau

NHIPTY TTUIUIDYAZVDIAZURULRRLIDINITNAFDL
NAILEU

=

NHIETN AZUHUTINIBINANITVARDUTINIFEULFARE AN

P |

inligndiasannisnasaunaaden
v fle S Beuiavinaiifdunguaantna bl
NSATUITUSTERNEAN

AN T ITUIUALUUULANTEY LULUNAREUNAILS Y

RYIYAMANSIDSY OS.UFANS UAISAUANS
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tnaunuiasziu 90/90 (The 90/90 Standard)
MINUUDAQUDILAIFASDISE QS.1USIL AN

FEATNIN
90 Manad= (Y x 100)/ N

90 AINAY MU TUINIDERTYBIRIFEUNIAINITONI
WULNAFBUNIUINIRGUSTaNA

¥ NHIETN IMUINA FEUTRINITOVITLULVIARBUKIY
NNIAGUITAIA
N vinngfla SmaufBewiannad Eiungusiaatnalu

NMTATHINLSZANENINASIH

udanssunvauKkangasuazmsaau
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tnaunuiasziu 90/90 (The 90/90 Standard)
MINUUDAQUDILAIFASDISE QS.1USIL AN

90 @Husa Ad $08a=uUdv
Asluutaagnlas»nnis

nadauKkavAISISyu

90 (HKav Ad $99a:Yav
31UdUUAISIURWIUNA

Tngisvaen
1 2
"flj@ﬁﬂ‘ﬂ / ‘ijﬂ!%ﬂu 1 2 3 4 5 6 7 8 9 10 FANASUHU(Y%)

Al L1 |11 ]|1]|1]1]o0o]1]| 0 8

1A t1j{1]t1]t1]o|lo|lo|o]oO]| O 4

Ve A T T T T T O O O 10

U1 I T T T O O O D A 7

U 1|1 |1lofl1|1]loflo]1] o 6
SINAUUY 5055555313/ 1 35

u30ASSUNMLAUKANFASUAzMSADU
NYILMANSIDSY OS.0UFANS LAISOUANS

aus=avAmuLaun
Jaaus:zavAlgowganssuy
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tnaunuiasziu 90/90 (The 90/90 Standard)
MINUUDAQUDILAIFASDISE QS.1USIL AN

Tagilszasn
Yool / HN3eU 1|2 501617 10 | F23UASUUN%)

Wy 1|1 0111 1 9

ohl 1|1 111 1 10

17 1|1 111 1 9

o1 1|1 111 0 9

o 1|1 1|11 1 9
FINAZUUY 5|5 4 |5 1|5 4 46

u30ASSUNMLAUKANFASUAzMSADU
NYILMANSIDSY OS.0UFANS LAISOUANS

90 @Husa Ad $08a=uUdv
Aslluutaagnlas»nnis
nadauKkavAISISyu

90 (oKav Aa So8azuav
J1UdUUAISYURWIUNA
aus=avAmuLaun
Jaaus:zavAlgowganssuy
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E1/E2 nuuudAQUIvVAIEQAS1IDISY QS.UYIVA WSKUIVA
Y x

g 1E = ———= X 100
: N XA - — . A
E1 no wahiassuadLuov
il E, Ao Uss@nimmuesnszuiums (UssansSnaiwudvas:udus)
> X o azuuusInveuuinlAiRAenssuvienivhssnina S ouiei iy E1 o Efficiency of Process

a v ) 4 = ) 4
Aanssnluriealiey venvieaTeursoasulall
) =] =2 a wa A o
A @9 azuuuaNYeuUUANURTA NnBuTINAY
N Qs NI

co L x 100 E2 Ao wolinssuaame
; N X B (Us:anSNWuUavWaaws)
E2 Ad Efficiency of Output

A A a A v ¢
1We E A Uszansnmyetnaans
D F @p azuuuninveanadnsveamsissiiunabon
B @e azuuuianyeamslsziiugamevetudazrie Uszneudsnansaey
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