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55902317 : MAJOR : EDUCATIONAL INFORMATICS
KEY WORD: ADAPTIVE TESTING / ITEM RESPONSE THEORY / WEBAPPLICATION/
LEARNING DEFICIENCY/SMARTPHONE
MONGKOLCHAI BUNRITH: DEVELOPMENT OF PHYSICS 1 LEARNING
DEFICIENCY USING SMARTPHONE. THESIS ADVISORS: ASSOC.PROF.PANJAI
TANTASANAWONG, AND Ph.D., ASST.PROF. EKNARIN BANGTHAMAI, Ph.D. 120 pp.

This research study was conducted to present the system development examining
the weakness in learning physics via applying a ‘Smart phone’. The system development was
designed in the form of Web application with Web responsive technology by php language.
The functions of the system development were divided into two main parts which are the
teacher's part and the student's. For the teacher's part, the system was designed for
preparing the learning objectives as well as the tests consisting of the analysis of Item
Response Theory (IRT) 3 parameters selection tests with Item Discrimination (a) is +0.50 to
+ 2.50, the Item Difficulty (b) between -'3.50-to+3.50 and Guessing Parameter (c) is positive,
not more than 0.30 to be used in the-item bank. For the student's part, the system
development was designed to investigate the-weakness of a student’s learning via doing the
‘Adaptive test’. This test was 'used to estimate the ability value/level (8;;) through applying the
strategy of Bayesian Updating. After the student completes the test, the system will show the
test result and evaluate the ability‘level as well-as the weakness in each objective the student
should improve. From the test result given,-the tester will-‘know which part of the lesson
he/she is weak and make himself be-aware of that part and prepare it for the test later.

The result revealed: that the quality of system development examining the
weakness in learning physics via applying a ‘Smart phone’ are‘in high level with mean of 4.45
and standard deviation equal-to 0.49. The post-achievement test result was found higher than
the pre-achievement “test result “at statistical significance level -of 0.05 and student’s
satisfaction evaluation found.-that the average score equaled 4.05 to with standard deviation
at 0.48.
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5. ﬂquﬁmimuaumﬁffaaau (Item Response Theory)
an o = 4 v F2 = Y A dy
A3do Mayaund (2545) 1dnan 133 nguimseeuanesdodon nie IRT Hawso
o <3| 1 1
swun'ldidu 2 Uszian laun nguinmssevauesdoaeunnuasialinzuun 2 A1 (Binary or
. & Y] Aq Yo Y] '
Dichotomous IRT) GuiluTumanisaeuaussdoasun l4iunsasianzuuusiedonu 2 a1
wudeaeunsefinwiairnldazununuy 0,1 meudald 0 aeugn'ld 1) uuugn/ia la/
9 1 1 '
119 iudu uazgngumsaeuaussdoaouiiuuasia ldazuuunINn 2 A1 (Polychromous
£ g Y Aq Yo 9y ' 1 1
IRT) FuiluTumanisaeuaues deaeuilsnunisnitnazuuus1wIouUUNINNI 2 A7 15U
9 A 9 1 9 Y Y
YoaounIoUon1uNIATUsTNIUAT (Rang scale) N1saTavdodeunnyliazuuuning
' o
V19eIY (Partial credit) (Hud
Jd o 9y o Y= v v J J ]
nnilsndumsasudussdodevdmisorin lddnvianuduiussenennutieg
<3| 1 @ 9 {0
Wulumsaeudeaeunaazieldgndes(P(9)I Nuszabauamsovesdaouniala lag
o 09)1 4 o <3| (3 . .
uuvaeuniuty (0) wethuiastlunsinld “Tdvdnvazdoaou” (tem Characteristic:
9 [
1cC) Tasanvuzdodouil Idwarsanyus Guognu Tuaa (Model) niouuuiiaseildoiute

v o Jdo 1 [ a J a Jd A a Jd < Y
ANVFUNUTAINGT 1FU TUAa LY 1 9I13ees 2 W1513a035 #1503 51w 1uau

1. luaanisnevausveaall (Item Response Model)
1.1 Uszinnvaalumamsneudusivoaol
a = 9y Yy (9 A
INBUIAAATMAEYNITAeNaUBI oMo IATnIs WAL Tuean5o
o dgl 9 @ [} A o J a 4 o
nuuaesvu vy tuuualenu Taoudas Jumassilenduniandiamansias 11
a o Y o A [ ) & ) ] 1
W3 e T luilandunuenaieny saauisosiuumilu-3 Uszinnlviajs (Hambleton and
Y

Swaminathan) A%

1.1.1 Twaanmsaelaueddoaoun ldnuaziuus1e9o11 2 A1(Dichotomous)
I { Aa dy
Wudedoviiasaldazuuu 0, 1 (@ovrald 0 azuuw, aeugnla 1 azuuw) Tuaailszinnil
Tuegisunsn (M.7. 1943 — 1968) 1%V Guttman Perfect Scale, Latent Distance Model, Line Model
I 9 v YA @ dy A dg/ 1
Wudy Tuszezaoun (a.8. 1952 v 1982) 1aTn1siau Tuaalssnnilmuiuuisy one-,
Two-, Three-Parameter Normal Ogive Model L8 & One-, Two-, Three, Four-Parameter Logistic

3
Model 11
Y Aq Yo ¥ ' '
1.12 Tuean1saouduedtodouN IFNUALUUUSI9T0d0UNINALT 2 AN

(Multichotomous) 1994 Norminal Response Model, Grade Response Model, Partical Credit Model

(Semejima, 1972) Fudu
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Y A Y o Y 1 A
113 Tuean15AoUduedlodouN 1¥N UAZ LU U 18U LU UABLITH B
. ' . .. 3|
(Continuous) t¥4 Continuous Response Model (Semejima, 1972) wudu
a o dy Y o = 9 d' 9 o
lumsIveil Iveverauesgaz@eamnz Iunamsaeuduedtoao N IsnuazLLY
[ 1 09/’ I { A [ o (Yo o o % 1
s1edouny 2 Auiniu mszduitdenldiuTaem il Twaanisniuluilegiuldun Tuea
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ﬁ1llW'li'lllL@]’E]iﬁ'lll'liﬂllﬁﬂ\‘lhlﬂﬂ\?ﬂ'n/‘lﬁ 3
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N A3Ye MaauNd, ngunsnagouuu1ny Modern Test Theories, NUNATIN 2

a 4 ] J a [
(ﬂ‘timWM‘Vﬂuﬂi : IiQWlIWI,L‘HQ§W1ﬁ\‘]ﬂ‘imhﬂ1’3ﬂmaﬂ, 2545:47)
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a 4
1.2 W'lﬁ"IiJm@ﬁGUfNTiJmaﬂ?ﬁ@]ﬂﬂﬁuﬂﬁ%ﬂﬁ@‘ﬂ

a J 1 {
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a 4
1.2.1 wwimmaﬁlmﬁﬁau (Examinee’s Parameter)

(ep) =

o 9 A = Y
FTAUANNTINTOVUDINTDUAUN P “ﬁﬂﬂﬁguqﬂlqﬂ%'lﬂiulﬂa
2 @ Y 3
ﬂ’]i]ﬂf]‘]&lﬁﬂ’]ﬁﬁ@ﬂﬁu@\ula3ﬂ3ﬂ1ﬁlﬂuﬂ3l!uuu1@]ﬁ§1u
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u
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9 o0 i iy fiatien 1alugae -3 B9 +3

a J
1.2.2 WﬁﬁJLG]?Ji“UEN"]BJJﬂ’d’ﬂ‘LI (Item Parameters)

b -

b;-07P(60) -
b, -0 P(0) -

fhﬂ'smsnﬂﬂmﬁaﬁam’faﬁ I (Item Difficulty) c?wﬂumﬁﬂ
A a¥e IR AN VITRA0U. (ICC)  ANUAUUIUDY
dinaves O al A Tdsliaudumnniiga Qauwasuife) wse
Adwuiado il

0.50 (@1%51 1- 1Lag2-Parameter Model)

‘Ra ..
T (811951 3- Parameter Model)

1 A A o = 1 a vaa 9
A1 b UdBad Iz -0 A +00 ualumliiaiienly

U

dodouiinl b; 8gsznand 2.5 09 +2:5 a1 b; Neglnd 2.5

U

1o Y A 1 o (]
uaraauudoaenndre dau by feglnd +2.5 uaasinilu

Y =
doeouNeIN
I o o Y ~ " . .. . £ J
ANDIUIVNMUNVDIVDEDUN 1 (Item Discrimination) CRTRIAT
Anutuveslde-ice o ganldsulne wsoga O =b; A1 a &
Ao 1 ' ' { g 3 A A [l
Wdvegizning 00 d4 +00 M a Miluauiludsilii
Ussou lumal§iaseienlsdoaeuniian a; ogszriang
= 1 ~ v 9 9 eaj = Au X
0.5 14 2.5 A1 @; Nga naasdodoudeull Slope NFUI
0 Y S o YA
Suwundaounianuannsouanannulaa

=

' IS
mmmﬁmﬂummmnmgﬂ (Guessing Parameter 159 pseudo-

& g 1 I Ay o
chance score level)  Fuiluanuivzilundesunian

o o { I J
ANuEINIIAIINY azidodeuden 1 lagndes ¢; 1um

A Aa o

MAUAINGA (lower assymtote V83 ICC) A1 C; UiNdooy
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5241919 0 09 1 Taem luilonlddoasiien ¢; ogszning o

=
03 0.3

1.2.3 A1n9N (Constant)

AR Fadia)szuia 2.71828

! o o a 4
A1519% 1 ‘V\lﬂﬂGI)'L!‘VI'Nﬂﬂ!ﬁﬂ']ﬁ?’liﬂlﬂﬂjﬂlﬂﬁﬂ"l'iﬁﬂﬂﬁuﬂ\islgl}ﬂﬁﬂﬂ

1 % . . d! = 1 %
ammsisuaina (Scaling Factior) 534 UNINY 1.70

Models Normal Ogive Function Logistic Function
1 — Parameter 6 -b,
e-Z'J'Z 1
1
P.(6) = d, P(8) =
0(0-b)
V2yq 1
- 00
2 - Parameter a (0-b)
e-z"fz 1
1
P,(6) = _— d, P(E) =
Da (8-b)
2y 1%
- 00
3 — Parameter a(6-b)
e-z’r: c + (1-c)
1
P.(8) = c +(1-c) S P(B) =
— -Da (8 -b)
‘V’zﬂ 19
-00
s &

n: A3%e MYauna, nguRmanadouuud1ny Modern Test Theories, NUNWAT

a -4 1 J a 2
(ﬂ;qmwumum : Ti\‘]‘Wll‘WlWNi]W”IaQﬂimiJ‘ViTJVIEJ"IafJ, 2545:48)

n2
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n) 1 - Parameter Model

P.{8) 1.0

P.(8)

0
b, = vary
a, = vary
c, = vary

i 4 TReguanbuzvesdodouau Tunansaouduesdoaon 3 Tuma
Y
Jd o

N: A3%e MyaunNad, nguRmanadouuud1ny Modern Test Theories, NNWATIN 2

a 4 1 J a [
(ﬂiqﬂlel‘Vﬂuﬂi : TidWﬂJWLLﬁQﬂW1a\1ﬂimMﬂT}ﬂEﬂ’dﬁl, 2545:49)
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{ Y 1 J a J § o 1
M157199 2 MBI VBT oae 3 Uo uaz P(0) NTeAD 6 A1e9

ltem Parameter =

tem e
a b o 30 20 1.0 0 1.0 2.0
3.0

1 1.0 0.5 0 0 01 07 .30 70 93
.99

2. 0.59 0 0.25 .29 .34 45 .63 79 91 .96

3. 1.50 1.0 0 0 0 .07 07 50 93 .99
1.0
0.75
0.50 2
0.25 1 3

-3 -2 -1 0 1 2 3

A @ 1 Y Y 9y
MNNS mamﬂmﬂmaﬂumzﬁff’aﬁau (CCs) ¥ AY3 V0

d o
1.3 Wansuasaund (Information Function)
A 4 = 9 3 Y
MIUATIEHAINNGEE IRT sz lFunuurumsaeuauswuudeuilusede
Y
Tumsiszanmannuawsovesdaon daiunslsziiugunInveuuaeUIIEINITD
a 9 v o 9 A Ao AW £
wasananugndssuiud lumsdszununnuawsovesdaoy Feliasiiaaviieaise
g)dyﬁ Y T o W 1 ~ 1 =
1¥3iannugndsaiudinananiiendn “a1saumAYDILUFOU” (Test Information) & u
LY, J v a a a Ly J o
MR F U TTUNAVO LUV AU (NANNNATIUTINT AN AUDININFUAT AN AVDITO A D1
1 ] 1 Y I
(Item Information Function) @aaz 49 31ud1a20u Tasaflansuasaumavoatoaouiy
AUtlNe N (Composition Index) N3 INAFHnUanyUz Vo p@OUNAIBa NI A1 A7
1 v
AN AU UN tazAIn NI TUTIuvBIRZ IOt INBLITFAMA MBI DE O

4 1 v o J v o 4
(Bimbaum, 1968) Lﬁ’f]\?ﬂ'lﬂﬂ'lﬁ'liﬁul‘ﬂﬁﬁﬂwu‘ﬁWﬂNuﬂ‘]Jﬂ')'lllﬂﬁ1@!ﬂaﬂuﬂ1ﬁiﬁ1uﬂlﬂﬂﬂ15
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v a ¢ Y Y ad S (v v
2. ﬂ15‘]]‘53341il!ﬂ1W1§1N!ﬂi’)iﬂl@ﬁﬂﬁﬂﬂﬂ?ﬂ]ﬁlﬂﬁﬂi‘]ﬂ‘ﬁu
' a 4 ) o
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A

YSumng deulFiudninisdSuln (Bayesian Updating) 119 mstlszanaainnuaiuise

Y A

9 Y 1 Y a an o = d! AAam
Youdo IdnAoud19a9N (Owen 1975, $19891u A3Fo MayauNd, 2550 : 208) BIIF3
[ dy
a1

o ' A
TunpuLsn YszuamanuansatazaNuaAaIAmaoUIaIgIuNTlsznu
1 v 9 dy = v 9 a9 = v 9 o Y
Manuasn Tageodedoyaiuguneinudaon vin lilideyaneinudaoutimualia
ANUAINTARABUTNISY (8) = 0.000 LazmMaNWils1)siv (a2) = 1.000
o A ol Ay Py J v Aa ¥ A
Tuneunaed ApGenvaaouNNguddeulilutedeuniaNueInInafe
~ [ 9 ~ Y 1 3 A o o A
ganuanuansavesddoui lavinmsdsz i luduusn uazlidinedwunangalu
9 A v 1w 9 Y A o 4 Y 1 o a A
UITATR A UNNANVEINNENINY Yoaoud o e lsravudr ez luihunasaunaen
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d‘ 1 9 (% 1 dy
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01909 1u AT Yo NIYINAT 2550 208)

1lunsaliaeudogongn

_ { 6%m 0(D)
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5 N> ] € p= 0(D)) ((1=c)O(D)
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oD = —28m_ ®
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2. Junsdinaeudoaovuia

2m | (0D
Byy = 0 — |—2| (2D 6)
2 _ 2 |y [ o Jrom ]
02y = 0% |1 v & (—A(D) +D) + A(D) )
: _ 2 i [oo -from ¥, ]
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4 9 { P ¥ Y A
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A Yy A A oy , y Ly ) =2 o v
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Aoy afmuali 62, 11y 1.000
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1 A [ 1 3 o 1w
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2 Uslsaulunisy ' A
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HadInaeUdodoUUeN m+1 1a2
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