Y a a d
ﬂ3111ﬂix‘il!a$ﬂTI?J!ﬁSN"U@Qﬂ1§‘l?91{ﬂ$!ﬂﬂ!ﬁ%‘l‘i”j1Qﬂ1ﬂ!%ﬂu3%1ﬂmﬂﬂ"lﬁﬂ§

4

D.

v
U R4

= = = W W o w A d'
FUNsaNANEIUN 3 T3aFauvenaloma daNad 1NN MUANUN

=X ) |
ﬂ1§ﬂﬂ‘ﬂ1!°lfﬂ\‘icl‘i"i$l A 3

UAIAAAM  YRYuUY

a a o2 < 1 & = @ =2 v A

'JVIEJ']HWH‘EHHJU@T'JHWHQGUUQﬂ'lf!'ﬁﬂ‘]el'l@]'liﬂ’iaﬂg@]ﬁﬂ%iyiy1ﬁﬂﬂ’]ﬁ’]ﬁ@illﬂ’]ﬂmm@]

a @ a a 4 a [ @ a
!LGUU\?'J“Iﬂﬂ'Iﬁ'JﬂLL'ﬁ%(]JﬁgLNHWQﬂWiﬁﬂHW ﬁ?"ll'l')"lﬂﬁﬂ‘ﬂ?ﬁ?ﬁ@]ﬁ NWTJ"VIEJ'IQEJE:(I"IW]EJ‘ﬁﬁﬂﬂﬁi'I%

W.A. 2557



Validity and Reliability of Formative Assessment Scoring in Mathematics
for Mathayom Suksa III students in Education Extension Schools

under Chiang Mai Primary Education Service Area Office 3

Miss Kanitta Boonnan

A Thesis Submitted in Partial Fulfillment of the Requirements for
the Degree of Master of Education in Educational Evaluation
School of Educational Studies
Sukhothai Thammathirat Open University
2014



o =\ a

v <
JVINNUNUS

Youazuwana
HYUIN)

=
MUIN

210158N3n

ANUATURZANUNBIVDINS IHAZUUUTEN NG sUIAdamanS

?.’, @ = c; - @ @ o o Z A
‘Bllll‘ﬁﬂllaﬂy']ﬂ’ﬂ 3 Ii\?liﬂuﬂlfﬂﬂiﬂﬂ1ﬁ mnﬂmummwmwuﬂmsﬁﬂm

= ]
Weoalvy e 3
UNAIANANT Yyunu

ﬂ1ifﬂllﬁ$ﬂizlﬁuwﬂﬂ13ﬁﬂy1

Anvimani umIinodegluiesssinssy

1. femans10sd as. §asel danszinn

2. A%umans 19158 a5, uat o uas

a a 73 Yo o Y & <
MNMUTUNUTU ‘lﬂillﬂ'ﬂnnfiu“ﬁﬂuclﬁll]uﬁ?uﬂuQﬂlﬂQﬂ'ﬁﬁﬂH']

munangasszaulSyn In dodui 31 Famay 2558

AVULNITUMIADUINGITNUT

sesunssums

AITUNIT

ATTUMT

(AaAN319158 3. A32550 AINNA)



NNTNUE  ANUATILAZANUNBIV09INI IR AZIUUTEHINMAG oI Adamaas

-
L))

Q)
g’/ @ = dd‘ = v @ o Y cé’ :!' = = ]
¥UNFENANYIIN 3 T5aiseuvensToma danadrinanuaiunmsanyuaes vy
e 3

A9 waMadianl Yyuuy sHaUnAne 2562500492

Baan Anwmaasumitiuga (msdszdiumsnu)

¢ . ¢ o ¢ o
o1138ff3nm (1) femans1915d a3, 491580 JanszInn

] 4 a
(2) {¥0mMani1913d as. uall auas Umsane 2557
U \
UNAALD

[ o

a dyd ¢ A =2 Y 1 a
M3IeNNInUseasane (1) ﬁﬂ‘H1ﬂ’)13J@]‘i\1"’UE]Qﬂﬁiﬁﬂglmu’igﬁ’)NﬂWﬂ’J%W
=

q
9
@

Aa o v A = Y 1 a
AR AATFUNTONANEILIN 3 2) L’Lr%EJ‘]JWIEJ‘]Jﬂ’NiJ@]iQ"U’fNﬂﬁi‘ﬂﬂﬁﬁuuui%ﬁ’JNﬂWﬂ'f]%W

9
U Y

a 4 =* A o Y '
AlAfaas FUseuAnY 1N 3 wunaugduuums iazuunsenaema 4 Jiluuy uag
= d‘ Y 1 a a 4 3}/ @ = = d‘
(3) ANIAMUNGIVDINT ITHASHUUTEHINNA IVIAUAFTAT FUNTONANYIUN 3
Aq Y Q3 v A AP, =2 A A A a a 2%
UszmnsnluninGeuruiseuanuiln 3 vagagnaouImaaamanssu
@ = = d' = d‘ = = =} v @ o Y dﬁl d‘ =
Wseuan®11ln 3 maiseun 2 Imsanwi 2557 T5aiseuversloma danad1inanLuNMIANEI
= 1 o = 1 % [ A o v A o Y
Feoalva e 3 S 61 15900 NQUAIDEI ABAZFTIUIN 24 ALLEITNE sUT UL 522 Au Taun
Aas 1 ?zll A A A Y Y ) Y '
TaedsMIquuuunaIsTuneu nsdlen lslsznoudis uuudsroms Idazunuseningnn
v K Y J 1% 1% z{ = a A 4 Qaz:' FY
HUUTUNNNS THAZIUUTEHINA LA LULIANATUYNEN NN TIUIRAAANTAT aaan 19l
a 7Y A v o A v o a £ Yy a
M3UAIITHUYA Ao andunuiveaies dutazduilseansnsaglo1ns
Aaov 1 1 a 4 1
HaN329013109 71 (1) M3 INAZLUUTENINNIAVOINFATAMAASIANUATIADUI
:: [ 1y 4 1 [ [ [ Q‘{ [ Y
A (ANUFUWUTUDIAZUUUITZHINMANUASHUUAOUIANATUYNTNNNTITIU 1IN 0.20)
) siupums I¥azuuusznienagduuui 2 Taelims Itazuuuiande: azuuunadoudos:
azuuunng s/ lunuazuuugeunamaludadiu 10: 15:30: 15 UANUATINNNGa uaz
] ' ] a A o A ~ Y
3) msIiazuuusznINmaveIngdaeuINadinmaasJluuun 3 TasiimsInazuuunadeoy
] [ 1 = d' d' a1 o a Q{ Y a
gog:AzLUNADUNANNIAIUTATIY 60: 10 UANUNsIINNga lasimdulszansmsaglo1ada
[ 4 [ Y dycu 1 a au A v A = 9 13 [
duyysal MmNy 0.14 wenNHGIMUNAzLHUUIaNdeTA UL gaNga Feasnouduiuumras

yosnnuaaanaonlumsiauinige

o o w { 1 a a 4 a
MaIngY: AITUAITY ANUee ms“lﬁ’ﬂmuuizmnmmmmmmmﬁm quyaﬂ”liﬁjﬂ’gNGQ



Thesis title:  Validity and Reliability of Formative Assessment Scoring in
Mathematics for Mathayom Suksa 111 students in Education Extension
Schools under Chiang Mai Primary Education Service Area Office 3
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Degree: Master of Education (Educational Evaluation);

Thesis Advisors: (1) Dr. Sungworn Ngudgratoke, Assistant Professor;
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Abstract

This research aimed to (1) examine the validity of formative assessment
scoring in mathematics at Mathayom Suksa 111 level; (2) compare the validity
coefficients among four different mathematics formative assessment scoring methods
used by teachers at Mathayom Suksa 111 level; and (3) examine the reliability of
mathematics formative assessment scoring at Mathayom Suksa I11 level.

The research population comprised all Mathayom Suksa I11 students and
mathematics teachers in 61 education expansion schools under Chiang Mai Primary
Education Service Area Office 3 during the second semester of the 2014 academic
year. The research sample consisted of 24 teachers and 522 students in the schools,
obtained by multi-stage sampling. The employed research instruments were a survey
form on formative assessment scoring, a form for recording formative assessment
scoring, and a mathematics learning achievement test. Data were analyzed using the
Pearson’s correlation coefficient and the generalizability coefficient.

The results of study showed that (1) the validity of mathematics teachers’
formative assessment scoring was rather low (the correlation between formative
assessment scores and achievement test scores was 0.20); (2) the assessment scoring
model 2, which included scores of affective domain, quizzes, activities/work sheets,
and midterm examination in the proportion of 10: 15: 30: 15, was the most valid; and
(3) the assessment scoring model 3 with the quizzes and midterm score in the
proportion of 60 : 10 was the most reliable with G-Coefficient of 0.14; furthermore, it
was found that the teachers’ affective domain scoring had the highest variation
reflecting that it was the most significant source of measurement error in the teacher’s
formative assessment.

Keywords: Validity, Reliability, Formative assessment scoring in mathematics,
Generalizability Theory
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J 4 ATy
Yoi . S . d. 3 10C
aunl | aufl2 | auls | auns | Auds
1 1 1 1 1 1 5 1.00
2 1 0 1 1 1 4 0.80
3 1 1 1 1 1 5 1.00
4 1 0 0 1 1 3 0.60
5 1 0 0 1 1 3 0.60
6 1 1 1 1 1 5 1.00
7 1 0 1 1 1 4 0.80
8 1 1 1 1 1 5 1.00
9 1 0 1 1 1 4 0.80
10 1 0 1 1 1 4 0.80
1 1 1 1 1 1 5 1.00
12 1 1 1 1 1 5 1.00
13 1 1 1 1 1 5 1.00
14 1 1 1 1 1 5 1.00
15 1 1 1 1 1 5 1.00
16 1 0 0 1 1 3 0.60
17 1 0 1 1 1 4 0.80
18 1 I 1 1 1 5 1.00
19 1 I 1 1 1 5 1.00
20 1 1 1 1 1 5 1.00
21 1 1 1 1 1 5 1.00
22 1 1 1 1 1 5 1.00
23 1 1 1 1 1 5 1.00
24 1 0 0 1 1 3 0.60
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25 1 1 1 1 1 5 1.00
26 1 0 0 1 1 3 0.60
27 1 0 0 1 1 3 0.60
28 1 1 1 1 1 5 1.00
29 1 0 1 1 1 4 0.80
30 1 0 1 1 1 4 0.80
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d
AINIINENN (p) HAZAIBIUNITWUA (r) VDUV IANATHENENIM 338UV

! ' o o v [ Qd’
AT NLUAAIAINIINYN (p) LAZATDIUIIVULUN (1) ﬂJi’NLL‘]J‘]J’JﬂWﬁﬁiJf]Tl‘ﬁ‘ﬂNﬂ”liGEJuiWﬂGﬂ)@

siljﬂﬁ P r %B‘ﬁ P r
1 0.40 0.27 16 0.43 0.60
2 0.73 0.27 17 0.53 0.40
3 0.60 0.40 18 0.63 0.33
4 0.87 0.27 19 0.57 0.33
5 0.47 0.27 20 0.47 0.27
6 0.43 0.20 21 0.57 0.47
7 0.73 0.27 22 0.57 0.20
8 0.73 0.40 23 0.37 0.20
9 0.50 .0.60 24 0.30 0.20
10 0.47 0.27 25 0.37 0.20
11 0.50 0.20 26 0.40 0.27
12 0.50 0.20 27 0.37 0.33
13 0.63 0.60 28 0.47 0.67
14 0.40 0.27 29 0.37 0.20
15 0.83 0.20 30 0.40 0.53
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Y
naramsnzveyanie Tasldlisunsuduiaegy spss ldwasail

Descriptive Statistics

N Sum Mean Variance

o1 30 12 40 248
f02 30 22 73 202
f03 30 18 60 248
d04 30 26 87 120
05 30 14 A7 257
t06 30 13 43 254
i07 30 22 73 202
08 30 2 73 202
T09 30 15 50 259
010 30 14 47 257
do11 30 15 50 259
012 30 15 50 259
f913 30 19 63 240
d014 30 12 40 248
f915 30 25 83 144
d016 30 13 43 254
f017 30 16 53 257
d018 30 19 63 240
1019 30 17 57 254
9920 30 14 47 257
d021 30 17 57 254
d022 30 17 57 254
1923 30 11 37 240
f024 30 9 30 217
1925 30 11 37 240
f026 30 12 40 248
d027 30 11 37 240
f028 30 14 A7 257
4929 30 11 37 240
4030 30 12 40 248
AZUUUTIY 30 468 15.60 26.731
Valid N (listwise) 30
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1 < o ' . .
Mean LiflazVonne pi ANTDAUIUAT i = 1 — pi

4 Bﬁ pi qi (pi)(qi) Variance
Vo1 40 0.60 0.24 248
i02 73 0.27 0.20 202
103 60 0.40 0.24 248
04 87 0.13 0.12 120
{05 A7 0.53 0.25 257
i06 43 0.57 0.25 254
107 73 0.27 0.20 202
o8 73 0.27 0.20 202
109 50 0.50 0.25 259
f910 47 0.53 0.25 257
fo11 50 0.50 0.25 259
f012 50 0.50 0.25 259
013 63 0.37 0.23 240
do14 40 0.60 0.24 248
da15 83 0.17 0.14 144
dal6 43 0.57 0.25 254
da17 53 0.47 0.25 257
do18 63 0.37 0.23 240
019 57 0.43 025 254
4920 A7 0.53 0.25 257
d921 57 0.43 0.25 254
d022 57 0.43 0.25 254
1023 37 0.63 0.23 240
T024 30 0.70 0.21 217
f025 37 0.63 0.23 240
4026 40 0.60 0.24 248
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T027 37 0.63 0.23 240
1028 A7 0.53 0.25 257
1929 37 0.63 0.23 240
4930 40 0.60 0.24 248
59U 15.60 14.40 6.87 7.10

9
[ Y

ANUU Z Pid; =687

S%=26.73x 29/30 = 25.84

A Y. q;
NHA KR-20 =—{1 —%}

k—1 5

30 {1 G.E?}
30-1 25.84

= 0.76
A Y, " Ay v . o A
n3911 1891AA 1M 14910 Print out 1A8ATIAIL
WAIINUDY Variance UAAZT0 = 7.10

KR-20 =(30/29)11-(7.10/26.73)} = 0.76
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a q
N13ANICH Variance Components Estimation ae1l51un53 SPSS for Windows

VARCOMP totalmid BY idstudent idteacher affective subtest activity
mid

/RANDOM=idstudent idteacher affective subtest activity mid

/METHOD=MINQUE (1)

/DESIGN=idstudent idteacher affective subtest activity mid
idstudent*idteacher affective*idstudent idstudent*subtest
activity*idstudent idstudent*mid affective*idteacher
idteacher*subtest activity*idteacher idteacher*mid affective*subtest
activity*affective affective*mid activity*subtest mid*subtest
activity*mid activity*affective*idstudent*idteacher*mid*subtest

/INTERCEPT=INCLUDE.

Variance Components Estimation

Variance Estimates

Component Estimate
Var(idstudent) .244
Var(idteacher) 2.604
Var(affective) 6.961
Var(subtest) 8.945
Var(activity) 13.158
Var(mid) 8.246
Var(idstudent * idteacher) .0002
Var(idstudent * affective) .0002
Var(idstudent * subtest) .0002
Var(idstudent * activity) .0002
Var(idstudent * mid) .0002
Var(idteacher * affective) .636
Var(idteacher * subtest) 1.939
Var(idteacher * activity) -.271°
Var(idteacher * mid) .626
Var(affective * subtest) 1.244
Var(affective * activity) -.619°
Var(affective * mid) -.124°
Var(subtest * activity) 4.018
Var(subtest * mid) .896
Var(activity * mid) -.616°
Var(idstudent * idteacher * affective *

subtest * activity * mid) 10007
Var(Error) .0002
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Dependent Variable: totalmid

Method: Minimum Norm Quadratic Unbiased Estimation
(Weight = 1 for Random Effects and Residual)

a. This estimate is set to zero because it is redundant.

b. For the ANOVA and MINQUE methods, negative
variance component estimates may occur. Some
possible reasons for their occurrence are: (a) the
specified model is not the correct model, or (b) the true

value of the variance equals zero.



SORT CASES BY type.

SPLIT FILE SEPARATE
VARCOMP totalmid BY
mid
/RANDOM=idstudent
/METHOD=MINQUE (1)
/DESIGN=idstudent
idstudent*idteacher

135

BY type.
idstudent idteacher affective subtest activity

idteacher affective subtest activity mid

idteacher affective subtest activity mid
affective*idstudent idstudent*subtest

activity*idstudent idstudent*mid affective*idteacher

idteacher*subtest activity*idteacher idteacher*mid affective*subtest

activity*affective affective*mid activity*subtest mid*subtest

activity*mid activity*affective*idstudent*idteacher*mid*subtest
/INTERCEPT=INCLUDE.

Variance Components Estimation

type = 10:20:20:20

Variance Estimates®

Component Estimate
Var(idstudent) -.079°
Var(idteacher) .663
Var(affective) 7.788
Var(subtest) 11.169
Var(activity) 14.104
Var(mid) 10.542
Var(idstudent * idteacher) .000¢
Var(idstudent * affective) .000¢
Var(idstudent * subtest) .000¢
Var(idstudent * activity) .000¢
Var(idstudent * mid) .000¢
Var(idteacher * affective) .535
Var(idteacher * subtest) .789
Var(idteacher * activity) -.038°
Var(idteacher * mid) .159
Var(affective * subtest) .138
Var(affective * activity) -.209°
Var(affective * mid) -.321b
Var(subtest * activity) -.159P
Var(subtest * mid) -.586°
Var(activity * mid) -.496°
Var(idstudent * idteacher * affective *

subtest * activity * mid) 000"
Var(Error) .000°¢
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Dependent Variable: totalmid

Method: Minimum Norm Quadratic Unbiased
Estimation (Weight = 1 for Random Effects and
Residual)?

a. type = 10:20:20:20

b. For the ANOVA and MINQUE methods, negative
variance component estimates may occur. Some
possible reasons for their occurrence are: (a) the
specified model is not the correct model, or (b) the true
value of the variance equals zero.

c. This estimate is set to zero because it is redundant.
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type = 10:15:30:15

Variance Estimates?

Component Estimate
Var(idstudent) -1.098°
Var(idteacher) -7.951b
Var(affective) 7.372
Var(subtest) .283
Var(activity) 11.765
Var(mid) 11.013
Var(idstudent * idteacher) .000¢
Var(idstudent * affective) .000¢
Var(idstudent * subtest) .000¢
Var(idstudent * activity) .000¢
Var(idstudent * mid) .000¢
Var(idteacher * affective) 3.021
Var(idteacher * subtest) 11.403
Var(idteacher * activity) 7.308
Var(idteacher * mid) 1.977
Var(affective * subtest) .058
Var(affective * activity) 1.468
Var(affective * mid) -1.832°
Var(subtest * activity) -3.181°
Var(subtest * mid) -3.357b
Var(activity * mid) .393
Var(idstudent * idteacher * affective *

subtest * activity * mid) v/
Var(Error) .000°¢

Dependent Variable: totalmid

Method: Minimum Norm Quadratic Unbiased Estimation

(Weight = 1 for Random Effects and Residual)®

a. type = 10:15:30:15

b. For the ANOVA and MINQUE methods, negative

variance component estimates may occur. Some possible

reasons for their occurrence are: (a) the specified model is

not the correct model, or (b) the true value of the variance

equals zero.

c. This estimate is set to zero because it is redundant.




type = 0:60:0:10

138

Variance Estimates?

Component Estimate
Var(idstudent) 2.429
Var(idteacher) 13.098
Var(affective) .000P
Var(subtest) 25.136
Var(activity) .000P
Var(mid) 9.293
Var(idstudent * idteacher) .00QP
Var(idstudent * affective) .00QP
Var(idstudent * subtest) .000P
Var(idstudent * activity) .00QP
Var(idstudent * mid) .000P
Var(idteacher * affective) .000P
Var(idteacher * subtest) 2.076
Var(idteacher * activity) .000P
Var(idteacher * mid) 2414
Var(affective * subtest) .00QP
Var(affective * activity) .000P
Var(affective * mid) .000P
Var(subtest * activity) .00QP
Var(subtest * mid) .838
Var(activity * mid) .000°P
Var(idstudent * idteacher * affective * subtest 000"
* activity * mid)

Var(Error) .000°P

Dependent Variable: totalmid

Method: Minimum Norm Quadratic Unbiased Estimation

(Weight = 1 for Random Effects and Residual)?

a. type = 0:60:0:10

b. This estimate is set to zero because it is redundant.
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type = 10:20:10:30

Variance Estimates?

Component Estimate
Var(idstudent) 111
Var(idteacher) .204
Var(affective) .953
Var(subtest) 3.808
Var(activity) 2.468
Var(mid) 4.894
Var(idstudent * idteacher) .00QP
Var(idstudent * affective) .000P
Var(idstudent * subtest) .00QP
Var(idstudent * activity) .00QP
Var(idstudent * mid) .000P
Var(idteacher * affective) 116
Var(idteacher * subtest) .188
Var(idteacher * activity) -.046°¢
Var(idteacher * mid) .045
Var(affective * subtest) .829
Var(affective * activity) 193
Var(affective * mid) -.144¢
Var(subtest * activity) 469
Var(subtest * mid) -1.889°¢
Var(activity * mid) -.791¢
Var(idstudent * idteacher * affective *

subtest * activity * mid) e
Var(Error) .000P

Dependent Variable: totalmid

Method: Minimum Norm Quadratic Unbiased Estimation
(Weight = 1 for Random Effects and Residual)?

a. type = 10:20:10:30

b. This estimate is set to zero because it is redundant.

c. For the ANOVA and MINQUE methods, negative
variance component estimates may occur. Some
possible reasons for their occurrence are: (a) the
specified model is not the correct model, or (b) the true

value of the variance equals zero.
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siuuun 1
o n=323, t=17,i=10,j=20,k=20,1=20

, _ﬂ.45+12.54+9.18+11.3?+9.{]4+ 0 N 0 .
% T3 10 20 20 20 17 10

{]+{] 0 031 057 002 014

20 20 20 170 N 340 * 340 * 340 *

ﬂ+ﬂ+ﬂ.ﬂ3+ﬂ+ﬂ+ﬂ+ﬂ
200 200 200 400 400 400 1350000

=003+125+046+0574+045+0+04+04+0+0+0+0+04+0+0
+0+04+0+0+0

= 2.76

sl 2

o n=42, t=2,i=10,j=15,k=30,1=15
, _0,89 489 609 1614 0 0
% =370 "715 T30 © 15 210

0 0 0 +CI.95+ 3.22+ 8.90+2.02 +
15 30 15 20 30 60 30

2.{]2+[].44+ 0 4 0 n 0 +
150 300 150 450 225

0 + 0
450 135000

=0+089+033+020+1.08+0+0+0+0+0+0+0.11+0.15+0.07 +
001+ 0+0+0 +0+0+0

= 2.84
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suuuun 3

o n=112, t=3,i=0,j=60,k=0,1=10
, 064 0 281 0 657 0 0

i St i i
a 3 "0 60 "0 10 370

+ 20
0

10

034 0 168

0
60

0
*o 80 "0 30 T

{J+ﬂ+ﬂ+{]+ 0 +ﬂ+ﬂ
0 0 0 0 600 O O
=021+0+0.05+0+066+0+0+0+0+0+0+0+0+0.06+0+0+0+0
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