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The purposes of this research were 1) 1o sudy and develop scoring criterion of concept mapping assessment with the
scoring method of Novak & Cowin and the sconng method of Bolte 2) to compare ihe quality of mathematics concepiual
assessments using concepl mapping with different scoring method | concurrent validity, construct velidity, item information
function and test information function, the reliahility from generalizability coefficient. 1) 1o study the optimal number of raters and
number of concept mapping tasks when using the scoring method of Movak & Gowin or the scoring method of Bolve, The sample
consisted of 220 Matayomsuksa 1 stududents of the Office of Nakhomraichasima Service Area Zone | and 4 raters who scored
concepl mapping lasks by using different seonng methods, Movek & Gowin scoring method and Bolie scoring method. The
research instruments were concept mapping tasks and multiple choice fest. SPSS for Windows was conducted to analvze basic
statistics and MTMM marrix in order 0 find out the construet validity. The comelation berween score form concept mapping and
multiple choice lest were analyized 1o oblain the concument validity. MULTILOG was conducted to analyze GRM in order to find

oul item information function and test information function. GENOVA were analyzed 10 obtain the generalizability coefficient.

The findings were summanzed as follows:
1. The scoring method of Novak & Gowin will based on 4 categories of concept mapping assessments which contain of
i Jproposition 2.) hierarchy 3.) cross link and 4.} examples (all contain 4 categories). The scoring method of Bolte will based on 6
and 4 categories of concept mapping assessments which contain of organization (6 catepories) and accuracy (4 categories)
2. Comparison of validity and reliability
2.1 The scoring method of Movak & Gowin provided concurrent validity of concepl mapping assessments larger than
the svoring method of Bolte whichi were significantly different at 05 level,
2.2 Rath the scoring method of Novak & Gowin and the scoring method of Bolte provided constmict validity.
2.3 The scoring method of Novak & Gowin provided ftiem information function and test in formation  function of
concept mapping asscssments arger than the scoring method of Bolte which were significantly different at .03 level.
2.4 The seoring method of Novak & Gowin provided generalizability cocflicient of concepl mapping assessments
larger than the scoring method of Bale
1. If Abgolute Generalizability Coefficient was set at (0.8, the aptimal number of rarers and number of concept mapping
tasks when using the scoring method of Novak & Gowin should be 2 raters with ¥ concept mapping tasks or 1 rater with 12 concept
mapping tasks. Meanwhile, the scoring method of Bolte should be 4 raters with 12 concept mapping tasks or 3 raters with 16

concept mapping tasks. Selection appropriate for instruction depends on user.

Department.___. Edugational Rescarch and Psychology...... Student’s sngnalum]‘%fmﬁec% (“""‘!""Th
Ficld of study ___Educational Measurement and Evaluation. Advisor's sxgnatur:/i’.!m*"l
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2. Supplementary credit
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— 9.35 (16) 5844 252

Twina
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waz InIu
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AN U
A . Paired Differences
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Mean SD
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d' 1 1 cs' d' 9 A 4‘ wvAa
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(Multitrait-Multimethod Matrix)
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MC CmNG
Al B1 A2 B2
MC Al (0.467)
B1 0.444 (0.498)
CmNG A2 0.768 0.312 (0.412)
B2 0.289 0.817 0.540 (0.453)
MC CmB
Al B1 A3 B3
MC Al (0.467)
B1 0.444 (0.498)
CmB A3 0.704 0.148 (0.266)
B3 0.257 0.781 0.208 (0.360)
MC = ununadevlsznidenaoy
NG = unudfan Tuimiiintsasteliazuun Tael$55ms Idazuuuves Tuanas Tndu
cmB = wwufanTuimintnisasie s lesl$3sns Idazunuveseart
A = aulinveId iUy
B = sEUus iy
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ANUANITD v A laffumsaumavestodon
Asziiu
(0) * 9 1 10 2 Mean S.D.
fsezifiuaud 1 1.720 0.833 1.277 0.627
>0 fseifiuaud 2 o 0.096 0.239 0.202
Auszfiuauii 1 1.794 0.959 1.377 0.590
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Paired Differences

Fjﬂ SETeuY, t-test p-value
(8) Mean S.D.

dsziiuaui 1

-3 o - q 1.038 0.425 3.453 0.179
1lsziiuaui 2
Auszidiuaui 1

2 L N 0.931 0.677 1.944 0.303
Hilsziiuaun 2
fusguiunui 1

-1 7 0.228 1.206 0.267 0.834
FUsZIuALN 2
gulseiiuaui 1

0 wyy! 0.599 1.297 0.653 0.632
AUsiiinaun 2
f1sziinaun 1

1 7 4 0.622 0.802 1.097 0.471
Alszidiuaun 2
Ausziinaui 1

2 y i 4 0.450 1.269 0.502 0.704
flsziiunum 2
Auszidiuaui 1

3 0.134 0.847 0.224 0.860

dilszidiuand 2

** p-value < 0.05
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{ 1 a o a d v
AT NMANUINT 3 ﬂTW"IiﬁJL@]’EJisUf’Nﬂﬁ’JLﬂiWSW%@ﬁi’]U@ﬁJVIE}Ha CTT ﬁi’) AINNIN (p)

HAZAISIUIDLUN (1) VOIUUNATDUIT O auiavsId vy

Yot p r HMEIHE
1 0.82 0.30 Fana
2 0.67 0.22 fiataen
3 0.87 0.35 Fana
4 0.73 0.33 fatden
5 0.60 0.54 fatden
6 0.87 0.30 Fana
7 0.60 0.36 fatden
8 0.95 0.15 fana
9 0.82 0.18 Fana
10 0.62 0.26 fatden
11 0.56 0.36 fiataen
12 0.84 0.19 Fana
13 0.78 0.34 fiataen
14 0.73 0.55 fiatden
15 0.95 0.10 dana
16 0.73 0.24 fiatden
17 0.75 0.28 Aataen
18 0.75 0.39 Aatden
19 0.76 0.38 fAalaen
20 0.60 0.46 AAaon
21 0.55 0.41 Aatden
22 0.93 0.10 fang
23 0.80 0.13 Gafa
24 0.76 0.44 Aaaon
25 0.87 0.25 Gaia
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{ 1 a o a d v
AT NMANUIND 4 ﬂTW"IiﬁJL@]’EJisUf’Nﬂﬁ’JLﬂiWSW%@ﬁi’]U@ﬁJVIE}Ha CTT ﬁi’) AINNIN (p)

HAZAISIUIDLUN (1) VOIUUNATDUIT O auiavsId vy

Yot p r HMEIHE
1 0.84 0.27 Fana
2 0.49 0.55 fiataen
3 0.85 0.33 Fana
4 0.76 0.28 fiataen
5 0.84 0.40 Fana
6 0.62 0.67 fiatden
7 0.73 0.40 fiataen
8 0.71 0.28 fiataen
9 0.55 0.35 fiataen
10 0.29 0.43 fiataen
11 0.69 0.41 fiataen
12 0.55 0.61 fiataen
13 0.64 0.41 fiataen
14 0.78 0.15 fiataen
15 0.75 0.40 fiatden
16 0.42 0.36 fiaden
17 0.49 0.55 fiataen
18 0.49 0.68 faden
19 0.69 0.41 Aataon
20 0.71 0.02 fans
21 0.89 0.27 Gaia
22 0.55 0.68 fAaaon
23 0.76 0.60 Aaaon
24 0.45 0.56 Aaaon
25 0.85 0.20 Gafa
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Flle Data Converlt Optlons Help

Title: 1‘1’1:? oub (test no.l) (70 characier maximum)
comments: iCases=55 ; Itens=25 [70 characler maximum]
Itenmy 1 1 z 2

P b e T PR

Key:13l42214442414l34222411341

OpTions :l4444444444444444444444444

Iteng 1 1 Z z
e et el 0 e

Include |

# Students:|hh # Test Items:125 Length of Examinee Hames/IDs (# charﬂl:ters)h h
DATA Any character not valid as data will be reated as MISSING DATA -— valid data values are [0-8, A-H, a-h. T_ L F, (]

Examines ID | Icemg 1 hil z 2
—————————————— Ll e Do B e
Parson 001 34473471344141322145341 531 ~
Person 002 4344414434733434344311341 ~
Person_003 3147314447474433127341 341
Persom_004 22412144422143234437341331
PEISDH_DDS 312241241441413412824213273
Person_ 006 3137444132214434442411141 £
Person_007 7144314444334432213811341
DQr;On_DDQ 344231444241.2132222413341'
Person 009 3143214417414134247411 541
Person 010 3447314444714134727431 341
Person_011 3337214447113734722441 333
Persom 017 3147313444114133227411441
PEISDH_UJ.3 3114Z221444241313442242113=41
Persom_ 014 z114117342214132727331 344
Persom 015 3147414414214134222311331
Persoh_DlG 14323244241 413272411341
Persom 017 33474144471141373274115341 i
X Cancel | SaveFile « OK « Close & Analyze

TAP Data Editor

File Data Convert Options Help

Tiﬂe:JTry out [test 2] [70 character masimum)
Comments: JCaSES:SS, Items=25 [70 character masimum)
Ttenf 1 1 E] Z

H T u g A (L

Key:]1243211431113341141342233

Op‘(ionsj|4444444444444444444444444

Icem# 1 1 z Z
1o 5. . N SN @5 )

Include |

# Students:|55 # Test Items:l25 Length of Examinee Names/IDs (# charaders)h 5
DATA: Any character not valid as data will be kreated as MISSING DATA --- valid data values are [0-8, A H ah Tt F f]

Examinee ID | Tt e 1 1 z Z
—————————————— BE. S8 . ML E NS FOR .5
Person 001 1243211223211 23411412422483 -
Person 00Z 144221411111432411412452432 3
Person 003 1244211423141 244114424523232
Person 004 124421143411 2244241 245222
Person 005 1E24322343234144312142422324
Person 00& 1243241331442 331422242223 ==
Person 007 1241421332 12424222424 321432
Person 002 1242241423111 2241141245222
Person 003 124221145211 2244443242323232
Person_010 147247211137133343111343213
Person_ 011 1143211431112343131142233
Person_ 012 11444434371 7233411213332E22
Person_013 1143211443114374143447223
Person_014 121213335311 344321143214
Person_ 015 474341723241 7233414343212E23
Person_ 016 1444474434411 334331441243
Person_017 1243231437244474431344313 o

X Cancel Save File ‘ « OK | + Close & Analyze
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$120814 File M&3

MULTILOG for Windows 7.00.2328.1
Created on: 12 April 2006, 23:40:51

>PROBLEM RANDOM,

INDIVIDUAL,
DATA = "D:\MUL\NovakR1.DAT",
NITEMS = 2,
NGROUPS = 1,
NEXAMINEES = 220,
NCHARS = 3;

>TEST ALL,

GRADED,
NC = (8, 8);

>END ;

9

012345678

00

11

22

33

44

55

66

77

88

(3A1,2A1)

1®  NITEMS = 2
NGROUPS = 1,
NEXAMINEES = 220,

NCHARS = 3;

=<
NUIYON

=
NUIYON

=
NUIYIN

=
U1

Tauvesdoaoy
UIUNQY
$udasu

$usnysveITHaddo
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$120814 File M&3

GSTUDY P X I X R DESIGN -- RANDOM MODEL
OPTIONS RECORDS 2

EFFECT * P 200

EFFECT + 1 20

EFFECT + R 20

FORMAT (4F40)

PROCESS

3 3 2 2 PERSON 1

N M N D

3 3 3 2 PERSON 220

COMMENT GSTUDY SET OF D STUDY CONTROL CARDS
DSTUDY #1 -- P X I X R DESIGN -- RANDOM MODEL
DEFFECT $ P

DEFFECT 1 272

DEFFECT R 2

ENDDSTUDY

COMMENT DSTUDY SET OF D STUDY CONTROL CARDS
DSTUDY #2 -- P X 1 X R DESIGN -- RANDOM MODEL
DEFFECT $P

DEFFECT I 48 12 16 20 24 28

DEFFECT R 1

ENDDSTUDY

COMMENT DSTUDY SET OF D STUDY CONTROL CARDS
DSTUDY #3 -—— P X 1 X R DESIGN -- RANDOM MODEL

DEFFECT $P

139



DEFFECT

DEFFECT

ENDDSTUDY

COMMENT

DSTUDY

DEFFECT

DEFFECT

DEFFECT

ENDDSTUDY

COMMENT

DSTUDY

DEFFECT

DEFFECT

DEFFECT

ENDDSTUDY

COMMENT

DSTUDY

DEFFECT

DEFFECT

DEFFECT

ENDDSTUDY

COMMENT

DSTUDY

DEFFECT

DEFFECT

DEFFECT

ENDDSTUDY

FINISH

140

1 48 12 16 20 24 28

R 2

DSTUDY SET OF D STUDY CONTROL CARDS
#4 —— P X 1 X R DESIGN -- RANDOM MODEL
$ P

I 48 12 16 20 24 28

R 3

DSTUDY SET OF D STUDY CONTROL CARDS
# —— P X 1 X R DESIGN -- RANDOM MODEL
$P

I 48 12 16 20 24 28

R 4

DSTUDY SET OF D STUDY CONTROL CARDS
#6 -- P X I X R DESIGN -- RANDOM MODEL
$ P

I 48 12 16 20 24 28

R 5

DSTUDY SET OF D STUDY CONTROL CARDS
#7 -- P X 1 X R DESIGN -- RANDOM MODEL
$P

I 48 12 16 20 24 28

R 6
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