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The purposes of this research were as follows: (1) to construct a biological literacy test
for Grade 10 students; (2) to examine the qualities of the constructed biological literacy test, and (3)
to study the biological literacy of Grade 10 students. The sample included 700 Grade 10 students in
schools under the Secondary Educational Service Area Office Surin, selected by multi-stage random
sampling. The instrument is a biological literacy test. The verification of the quality of the biological
literacy test by using the classical test theory and item response theory with the Generalized Partial
Credit Model (G-PCM). Biological literacy was studied by frequency and percentage. The research
findings revealed the following: (1) The biological literacy test is a situational essay test based on the
core concepts of biological literacy first constructed with 20 items; (2) The results of the content validity
by 10C ranged from 0.60 to 1.00 and the quality by classical test theory, 10 items were selected for
use showed that the difficulty was in the range of 0.41 to 0.58, the discriminant was in the range of 0.42
to 0.54 and the test's reliability coefficient was 0.85; the quality of biological literacy test by item
response theory with G-PCM model showed that discriminant parameters (Q) ranged from 1.23 to
3.77. The difficulty parameter (5ij) ranged from -1.69 to 2.11. The item information had the highest
ability level (e) equal to 1.2; and the test information had the highest ability level (e) equal to 1.2; and
(3) the results of the study of biological literacy showed that most of the students were at the functional

level of biological literacy.
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AINNNINUNIULTTUNITHINEITUANUNILVBEIAITT ATNAANATANUTIINEN
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F19LALIAIANINRAIATAIUTIINENTANARIEAAITUNTUIHUN 1T FEUSA N LW AR
SOLO Taxonomy
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FIN979 1 ATWAN HIUETRNHN FHUATNIEALAINARAFAI LTINS

ANNLUIAATDEY Uno ey Bybee
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7eAUUNNYIY (Nominal) Can identify terms and questions as biological in nature,

but possess misconceptions and provide naive explanations of
biological concepts.
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STALUDIAMINRAIAS AU AMANHIUTURIUNITEY
Fq9anen
sraulATaaina (Structural) Understand the conceptual scheme of biology, possess procedural

knowledge and skills, and can explain biological concepts in their
own words
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2.2.2 ANANLTaNY
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2.3 N1FILATISHANNINTRIULUNARALAIINRAIAS A UTIINEN Taeld
NOHHNITAALAURITRRAL

2 o o < ¥ I o/ ] dj o A o gj/

FRdeduuuneaeuhlifususandeyaainnguinedng saduinFaussiudu
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2.3.1 HANNSATIARALTRANALTAIAUIBINHYNITAALAURITRRAL

HaNIIRTaadaudannanliedfiuIeIngEnIsneuauesiedey faenis
A aa

nraadauAlNNLduentAMTaNAAaq (Unidimensionality) Inan1saimsneiasAilsznay

(Factor Analysis) tiaAnwansAnlawni (Eigen Value) Aaalsinsa SPSS mauanalumisne 9

M FNEC) mm@mmmu%r;mmL'ﬁmﬁumquwﬁm?mmu@ﬁﬂmu AEINITATIRADL

ANLTWANABE (Unidimensionality) 299uULNAADL

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loading
Component
Total % of Cumulative% Total % of Variance  Cumulative%
Variance
1 6.615 66.153 66.153 6.615 66.153 66.153
2 715 7.152 73.306
3 438 4.378 77.684
4 .397 3.966 81.650
5 .393 3.926 85.576
6 374 3.738 89.313
7 .335 3.348 92.661
8 278 2.784 95.445
9 241 2.406 97.851
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Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loading
Component
Total % of Cumulative% Total % of Variance  Cumulative%
Variance
10 215 2.149 100.000

AINANIN 9 HaNTIAIIasaLdannalevFuIaIgHN1IReuauesdagaT WU
WaRasaunAnlewni (Eigen value) HAWINAL 6.61 TaNAnn9n 3.00 tevennaaanuiiuien

fAmudennacilesiuremnunisneuauesdesey

2.3.2 NANISILASIEUNITINLARSANTGU (Discrimination Parameter)
LARENIFINLARSTUANNENNURINTFAL (Difficulty Parameter)
V%Y a a = - [
WUUNAADLAMNRANATAIUTIINE Hinausinigliazuuuiiu 0, 1,2, 3
LAY 4 N1 IHTEALTUAINEINTDINTITAALLLNAaNLTY 4 920U TAUNANITALATIZY

ANNITIHAATANTU LAZATNITINLNDFIZAUTUAHENNTBINITAAL AILAAE HIA1F19 10

AN914 10 RANTTILAIIEWNIINTLAATANNNTULAS NI HIARTILALTUAINENNURINITADL

. W TR UANNENNTBINITAEL ()
9 | o | se. X2 df | Probability
6, |se | 6, | se | & |se | b, |se

1 | 184 | 015 | -1.34 | 0.10 | -0.92 | 0.08 | 0.77 | 0.08 | 1.49 | 0.10 | 123.78 | 55 0.0001
2 221 | 019 | 1256 | 019 | -1.43 | 0.14 | 0.70 | 0.08 | 1.98 | 0.11 | 115.07 41 0.0001
3 | 245 | 020 | -1.40 | 0.09 | -0.66 | 0.06 | 0.37 | 0.06 | 1.69 | 0.09 | 128.12 50 0.0001
4 | 238|019 |-169 | 012 | 073 | 0.07 | 0.49 | 0.06 | 1.92 | 0.10 | 144.75 | 48 0.0001
5 3.31 | 028 | -1.04 | 0.07 | -0.99 | 0.07 | 0.32 | 0.04 | 1.71 | 0.08 | 134.25 43 0.0001
6 | 262 | 020 | -1.45 | 0.11 | -1.00 | 0.08 | 0.34 | 0.06 | 211 | 0.11 | 141.19 | 43 0.0001
7 123 | 011 | 168 | 0.21 | -1.32 | 0.16 | 0.81 | 0.12 | 2.08 | 0.14 | 675.42 63 0.0001
8 3.77 | 027 | -1.60 | 0.10 | -0.86 | 0.06 | 0.52 | 0.05 | 1.94 | 0.10 | 71.29 38 0.0009
9 352 | 0.25 | -1.56 | 0.09 | -0.80 | 0.05 | 0.45 | 0.05 | 1.91 | 0.10 | 1562.39 39 0.0001
10 | 3.36 | 0.24 | -1.47 | 0.07 | -0.70 | 0.05 | 0.51 | 0.05 | 1.66 | 0.10 | 102.99 43 0.0001

AINAIIN 10 HANTFILATIZANITITLEATAINTL WL WIIVHRARTAIINTD LS (OL)
HeAnFawst 1.23 De 3.77 dandAmnianiimesanndugeangan Ae 4an 8 HAviniu 3.77 uas

u

1
¥ vy

andAmnaimasanuduaingn e 489 7 AAwindu 1.23

v v
o

WaRasanniRmesiuaueinzesnisnay (Oi) wudn 61 HAndcus
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Growp 1,12

06

Probability

=
-

=
)

=2
=]

A nszneau 8 TAesan1sARaLIda 2

2.3.3 HANNSILATITUANSAUNASTEDA (Item Information) ABILLLNARAL

ANARNIASAUTIINEN FINSUUNIFauT Ul saNANETn 4

M2 11 HANNTAAIZUATAUNATNETD (Item Information) YBSULLINARELAIINRANAT

¥ a a
ANWTINEN

Qs L4
sTAUAMNRINITATRILEDL ()

29 (-28 24 -20 -16 -1.2 -08 -04 -00 04 08 12 16 20 24 28

1 1022 042 0.77 1.26 1.69 1.78 153 129 135 1.75 2.05 1.76 1.12 0.60 0.30

2 018 039 0.77 1.25 156 1.60 1.61 152 119 0.93 1.23 248 3.54 2.31 0.92

3 021 051 1.05 162 1.79 1.76 2.01 227 243 2.75 286 2.39 1.50 0.73 0.31

4 035 0.76 1.32 1.63 157 160 1.84 192 1.92 215 231 223 1.84 117 0.58

5 0.16 055 1.58 2.78 2.38 1.83 2.57 2.90 2.30 4.01 7.26 3.49 0.90 0.23 0.06

6 042 095 161 1.73 130 117 159 199 1.90 2.11 3.14 3.65 249 1.15 045

7 025 035 048 0.61 0.72 0.77 0.77 0.73 0.71 0.75 0.87 1.01 1.05 0.92 0.68

8 0.17 0.72 231 3.61 226 1.84 3.33 3.23 1.89 2.74 452 468 4.00 1.73 0.47

9 0.33 115 272 293 1.77 2.04 325 2.75 2.36 3.68 434 411 249 0.86 0.23

10 0.42 1.32 276 291 256 3.19 2.83 246 3.51 4.03 3.81 242 0.91 0.26 0.07

AINA1919 11 HANITILATIZHANTAUNATI8L® (Item Information) U8

'
a a aa I8

LULNARDUAYINRAIATANUTNINEN NTATIzvimulune G-PCM wudn Transaumeres

daaaugeqn Wedasuisziuainaniem (8) = 1.2 aruu 5 48 laun 489 1, 3, 4, 5 uaz



66

9 Aauansluninilszneay 9 wadasuiszAuaruatnigm (B) = 0.8 auau 1 48 Aa 489 10
pananslunnisenay 10 WedaaudszauaNan (0) = 1.6 anudu 2 4a leud 489

6 uaz 8 Auansluninlszney 11 uazilagaaulszauaiuainisn (0) = 2.0 a1uou 2

'
=

dn loun 489 2 uaz 7 Asuanslunnilsznay 12 Tnadanlidrasannarasdoaatgingn

q

1
al 1

A dai 5 WiArasaunAresdagaugeangn winiu 7.26 Nszauanainism (@) = 1.2

I 13 14

Infarmation

B I

Information
= L I -

Infarmation
= I -

Infarmation
L T % = 2 I = B |

Information
e I =

A nsznes 9 TAYaNsaATIRYIagaLda 1,3,4,5 WAL 9

i}

Infarmation
LD ra W s m

Andsznau 10 TANaNsa U AYIa9dadasda 10
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2.3.4 @15AUNAARILULNAFAL (Test Information) LALlAYEITAULNAARS

WULVNARALAMNARIAZAI TN FIUSUUNFEUTUNEENANHILIN 4

A171N 12 @”Iﬁ‘@umﬂ?.l‘ﬂ\‘lLL‘]_I‘]_IVIW&@‘]_Iﬂqqﬂﬂﬂﬁﬁiﬁ’]u%qﬁlﬂﬂﬁ
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s, o
FEAUAMNAINITAUDIYADY (9)

aa -2.8 -2.4 -2.0 -1.6 -1.2 -0.8 -0.4 -0.0 0.4 0.8 1.2 1.6 2.0 24 2.8
Tl 3.70 813 1638 2134 1858 1857 2233 2206 2057 2589 3339 2923 2084 10.95 5.05
s.e. 0.52 0.35 0.25 0.22 0.23 0.23 0.21 0.21 0.22 0.20 0.17 0.18 0.22 0.30 0.44
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Group 1, Total Information Curve
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3.1 MSIUUAARALLLNARALAMNRAIAZAIUTIINEN

INUFILAUAMNRANATAUTIINE Hinausinisliazium 0, 1, 2, 3, 4 M1
svfutumaennresniseuutindly 4 5w iWerthAnnaflimefszAudunsmEnaeanag
pau (8ij) urmAeaENIfiRe ST AUTuANEINTBINTAEY i ervueN AT ARA
sziuAzuLLANaa1niEuTainen (B) wudn dAade 81, 82, 83 uwaz 84 wirru
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A7 13 HANTMINANRAENNIRIReSTzALdUANENNTRINTTRAL TUILLNAGALIANM

RNATANUTAIINEN
. WS ADSUANENNUBINTADL (5”.)

" 61 62 63 64

1 -1.34 -0.92 0.77 1.49

2 -1.25 -1.43 0.70 1.98

3 -1.40 -0.66 0.37 1.69

4 -1.69 -0.73 0.49 1.92

5 -1.04 -0.99 0.32 1.71

6 -1.45 -1.00 0.34 2.1

-1.58 -1.32 0.81 2.08

8 -1.60 -0.86 0.52 1.94

9 -1.55 -0.80 0.45 1.91

10 -1.47 -0.70 0.51 1.66
PRTY -14.37 -9.41 5.28 18.49
Fhm%"ﬂ/ﬂzuuuqmﬁ’m -1.44 -0.94 0.53 1.85

B39 14 INoUTNNTUssIlNszAUANRRIAFANTINEY

AZUUUAAGRA SETALAMNAINIGD STALAMNARINZATUTIINEN
1.85 faust 1.85 Al FLALNYNF
0.53 0.53 D4 1.84 seaLinTaaFIg
-0.94 0.94 04 0.54 FLALNNT N1
-1.44 1.44 T4 -0.95 STAUUNNT

a a
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