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Abstract

The aim of this research was to 1) construction of a criterion-referenced test on
mathematical calculation skills involving integer for 7™ grade students, 2) quality check, and
3) classify ability level by fuzzy logic. The aim of developing this assessment is to use it in
the context of Sawanananwittaya 2 School. The research participants included 30 7" grade
students on semester 1 of the 2022 - 2023 academic year, who were selected using
purposive sampling from the entire 7" grade cohort of Sawanananwittaya 2 School, which is
a small school. The result show that: 1) the test construction is divided into three parts: Part
1 measures the conceptual understanding of computation with a multiple-choice test of 15
items; Part 2 assesses computational skills with a fill in the blank test of 12 items; and Part
3 evaluates the mathematical process skills related to computation with a subjective test of
4 items. 2) The results of the quality inspection revealed that the entire test is of usable
quality, with a Cronbach's alpha reliability coefficient equal to 0.86 and a standard error of
measurement equal to 0.23. and 3) group classification analysis using the fuzzy logic method
categorized students into three groups: 20% in the excellent group, 43.33% in the good

group, and 36.67% in the weak group.
Keyword: Criterion-Referenced Test, Mathematical Calculation Skills, Fuzzy Logic
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Poor Good Excellence

A 1 WInFuanuduanIInaNuAfSINEAATUNISANAIUIN

2) Wnwznrsdniuan mMnuatanduanuduaudnuesnqufif oy (Excellence) Aa
Trapezoidal (x: 6,9, 12, 12) nauf (Good) A Triangular (x: 3, 6,9) Lagngueeu (Poor) Av
Trapezoidal (x: 0, 0, 3, 6) FIn NG 2

Poor Good Excellence

= ‘o a o a o
NINN 2 W&ﬂsuummLﬂjuam%ﬂmwmﬁﬂmmmm

¢ Y '3

3) JinYENITUIUNMIVALAMERIATUNISARAIWIN MuuaanduruduauBnvesnauf
e (Excellence) Aw Trapezoidal (x: 7.5, 12, 15, 15) ﬂqma (Good) A® Triangular (x: 3, 7.5, 12)

waznaueau (Poor) Aie Trapezoidal (x: 0, 0, 3, 7.5) FaN N9 3
Poor Good Excellence

skillg

A i 3 WanduanuduanInineweNsEUIUNITAIUAITARAILI
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4) vinwen1sAnAuiamsadaaians nvualanduauduanidnvenquiid ey

(Excellence) e Trapezoidal (x: 21.5, 32, 42, 42) naufl (Good) e Triangular (x: 11, 21.5, 32) uag

naueau (Poor) Ao Trapezoidal (x: 0, 0, 11, 21.5) fan il 4

Poor Good Excellence

27 4 ManduanuduaniIninwen1sAnAILINNNARAAIENS

U 2 TUABUNITAST19AUTURNUTTENT19fUs T Iazd90an (Inference) LTun1S

a59ANNENITUSTEMILUSU L MAE fwUsaseanveITsUURTINANansAquAsefieanwuuliniy

mMsvigiung (Rule base) luguuuu a1 (if) uar (and) #3e (or) 370t (then) wasiiuliluguveya

(Database) Iney3durimungiung (Rule base) 1 27 sUuuy fmnsnedt 3

A15197 3 MsrmungIung (Rule base)

1‘7; ﬂ{]%a\ﬁﬁﬂUUﬂiiﬂﬂqﬂﬂ%ﬂquLﬂ%a

1 If input 1 (Poor) and input 2 (Poor) and input 3 (Poor) then output (Poor)

2 If input 1 (Poor) and input 2 (Poor) and input 3 (Good) then output (Poor)

3 If input 1 (Poor) and input 2 (Poor) and input 3 (Excellence) then output (Poor)

il If input 1 (Poor) and input 2 (Good) and input 3 (Poor) then output (Poor)

5 If input 1 (Poor) and input 2 (Good) and input 3 (Good) then output (Good)

6 If input 1 (Poor) and input 2 (Good) and input 3 (Excellence) then output (Good)

7 If input 1 (Poor) and input 2 (Excellence) and input 3 (Poor) then output (Poor)

8 If input 1 (Poor) and input 2 (Excellence) and input 3 (Good) then output (Good)

9 If input 1 (Poor) and input 2 (Excellence) and input 3 (Excellence) then output (Excellence)
10 If input 1 (Good) and input 2 (Poor) and input 3 (Poor) then output (Poor)

11 If input 1 (Good) and input 2 (Poor) and input 3 (Good) then output (Good)

12 If input 1 (Good) and input 2 (Poor) and input 3 (Excellence) then output (Good)

13 If input 1 (Good) and input 2 (Good) and input 3 (Poor) then output (Good)

14 If input 1 (Good) and input 2 (Good) and input 3 (Good) then output (Good)

15 If input 1 (Good) and input 2 (Good) and input 3 (Excellence) then output (Good)

16 If input 1 (Good) and input 2 (Excellence) and input 3 (Poor) then output (Good)

17 If input 1 (Good) and input 2 (Excellence) and input 3 (Good) then output (Good)

18 If input 1 (Good) and input 2 (Excellence) and input 3 (Excellence) then output (Excellence)
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il N4 UBITTUUATINAIENTARULATD

19 If input 1 (Excellence) and input 2 (Poor) and input 3 (Poor) then output (Poor)

20 If input 1 (Excellence) and input 2 (Poor) and input 3 (Good) then output (Good)

21 If input 1 (Excellence) and input 2 (Poor) and input 3 (Excellence) then output (Excellence)
22 If input 1 (Excellence) and input 2 (Good) and input 3 (Poor) then output (Good)

23 If input 1 (Excellence) and input 2 (Good) and input 3 (Good) then output (Good)

24 If input 1 (Excellence) and input 2 (Good) and input 3 (Excellence) then output (Excellence)
25 If input 1 (Excellence) and input 2 (Excellence) and input 3 (Poor) then output (Excellence)
26 If input 1 (Excellence) and input 2 (Excellence) and input 3 (Good) then output (Excellence)

27 Ifinput 1 (Excellence) and input 2 (Excellence) and input 3 (Excellence) then output (Excellence)

Ui 3 Yumaun1sanduladannsnszritnufulsdeean (Fuzzification) Wumssndule
Wonnisnsgvhmuiiwlsignaseenvesssuunssnenansaguiaseilaeaniuuly lngnisiseuliiey
fUgIuNgUedss UL dnwaiznsdwunngusziesiuUsidudsl

1) LRUATNBEAIANYEAITINUNTEIINANUANSTIVYBANUNNELAITAAAILIN AININA 5

math_calculation skills

skills conception

AT 5 SNBAIZNISIIBUNTEIINANUANSIVYDANUNNYENITANAILIN

v o ! a U U a s
2) LHUNINLARIANYENITILUNTERINAIUAATIVYDANUNN WL NTLUIUNITN AR ANERNT

ATUNISAAAIUI AININT 6

math_calculation skills

math_processes conception

AT 6 BNWUZNITTIUNTTIINANUANSIVYDANUNNYENTEUIUAITATUNITANAIUIN
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2) LEUATNLAAIA NWENITIILUNTLRI NANYEAITAAATUIUAUNA™ENTZTUIUNITNI

ANRANEAT AININNA 7

math calculation skills

math_processes skills
.

AW 7 SNWAENISTILUNTTIINININBENITANAIUIUAUNNWEATEUIUATATUAISANAIUIN

Uil 4 YunsumMsAIMLUaIAIfuUsHIean (Defuzzification) Wunsuuasniiewda
wa tnelyiznisuvasaifed (Fuzzy) Wuaiund nanuin dniSeunquiden 91U 6 A (20%)

nANA 1191 13 AU (43.33%) uazNguesu 1 11 AU (36.67%) Hafam3adl 4

M19197 4 WaNAATLLUNNIITATINAERNSARNLATE

ANeN15 AFSUIUNTINN

Audi ANUAATIVERR | R . ERet wlasAilod wuana
ANATUIU AUAFAIENT

1 2 0 0 2 8.3 Poor
2 2 1 0 3 8.3 Poor
3 4 1 0 5 8.76 Poor
4 2 5 0 7 9.01 Poor
5 4 1 1 6 8.76 Poor
6 5 2 0 7 9.26 Poor
7 11 7 1 19 259 Good
8 9 8 7 24 25.9 Good
9 10 10 4 24 28.5 Excellence
10 5 9 6 20 16.4 Good
11 5 10 10 25 28.5 Excellence
12 7 7 1 15 19.6 Good
13 9 6 7 22 21.5 Good
14 6 8 11 25 29.9 Excellence
15 6 5 10 21 16.4 Good
16 11 7 8 26 25.9 Good
17 2 4 12 11.7 Poor
18 6 3 5 16 13.9 Poor
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INWENIS  NSTUIUNITNIG

Awi ANNAATIVERR | - . 574 wlasAdlod wuana
ANATUIN AUAFAIENT
19 3 4 2 9 9.01 Poor
20 6 6 1 13 16.7 Good
21 12 11 15 38 34.2 Excellence
22 5 3 6 14 13.9 Poor
23 8 6 13 27 231 Good
24 5 0 5 10 13.9 Poor
25 12 10 15 37 34.2 Excellence
26 7 a4 10 21 19.4 Good
27 11 10 15 36 33.7 Excellence
28 5 6 9 20 21.5 Good
29 7 8 9 24 259 Good
30 6 1 6 13 16.7 Good
WwAsIw 6.57 5.37 6.03 18.03 18.1 Good
wdawna Good Good Good
2AUIEHA

PNHaNTIBvIIuiUTEIRuLazveaunuTidAgylun1simneduse fadl

¢ ¥
[

1) NSATNUUUNAARUIATINYENITARATLIUNIANAFIART 5378 wAs1EneInUsznauldy

3 99AUTENDU AN (1) ANUAATIVEDAAIUNISAAAILIN (2) FNBLASANAIUIN Wag (3) Vinwy

¢ v

<

ASLUIUNITNNALAAIENTATUNITAAAIUIN ANNNANITNAFOUILLAUIT UNLSIULAZLUULRA LAY
a ¥ a o d‘ —_ L% a o ¥ d‘ —_
AYUANTIVEBANTUNTANATLIUNINTGA (X = 6.57) uaginweA1sARAIUIMUBENER (X = 5.37)
wandlumiiul nswaunludniSsuilvineeduno9lyAuNe18IUa819LIN 19N TUNNSANAIUIN
NAGNSUBNANNILADINAINUANTIVYDAAIUTIUIUBLALITNITAIUIULAT 38ADILANNAIUITIUNITUN

anuzanulannanulynesvauewmeUymesindusssurfdnate Jansanasulndnisewdin

'
Y 1Y

1/1ﬂwsmma'nﬂgcgaamw”aﬂﬂ;ﬂ’m’%auﬂﬁﬁ’ﬁ%w 1 Tnelodens saonunsaiivainnats feil wian
dusue (2564) nann msladndeuladndwing o Wduduneu msdeulaglydefinarnnats was
nstndniseulailnlyanuAndendaeansannisinevdegislunisinun q wazadiaueves
ﬁfﬂﬁau%ﬁﬂﬁﬁﬂL'%sJuL%ﬂﬁ%msﬁmﬁwmmuazﬁwLﬁuﬂml,fs{ffigmﬁi'm 9 la

2) HAMIATITADUALNNTDIUUUVAGOY WU WUUVRgeUT s uligunmitarsnsolulale

a

InafinAueiu (Reliability) @uUszansuaan1vasaTauLIn WU 0.86 LaziiA1ANAIALARDY

UINTFIVVDINTIA WU 0.23 FIUWIUUUNAADUNRITBaT IR UTlANuedelun s U] R
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Traulaaselutiunes1amnizan @nnaesny AN WANY L@Ue ATuINTNeY uaztuniu
oI (2560) laNRILILUUNARDUBINUMVIANAFIENT 1399 STUUTIUAN dmsutiniSeuty
TsguAnu1dn 1 lagnan1s3TenudN ANAINUBIRUUNAADUNAIAIINEINBE T¥NI19 0.31 - 0.80
A1BIUIATIMUA 0.20 - 0.79 ANAINLTUBYT 0.78 - 0.93
3) NM5ATINIMUNNAULNEITATINAIANTAGULATE WU wiAzLULRAEVRIlNS suluds
sear 50 wanan13unUsINgeluseaud MllillenlunsulanalagisnssnAansaquLae
a A ) a S A ) = '
srfinsanfisgauauduann®n anduiisudugiung (Rule base) Fenisudanaazaisoanluain
° Yo o ! Y - = 9 = PN A
nsmrualninis U U sesas 50 w3aInandy 9 SWduNITUIUUNO B IWAAUAL Na1Ife
Avaansiuau@nvasnquindsuninuiiifiosus 0 waz 1.de 1 fednSeundaziuuninniiwie
o ‘Al o v Ao a ‘:4' ~ 'l ' oA v A
wdunaninmue by Tuvasivnissunnadeduiazuuuasgnuenidunquilaeunnyiud
Fisnssnmansagunsedanudangulunsiiunngy iesaindnisimuanianuduaundnues
wnlneagluyesenine [0,1] nnansinsendaidlnwiesuuuresingeuaslufisseyay 50
wAsERUTasAzhuuiinMuuNElunquEnvaINauRtINNIERveINa e U i lrulanaRaNL1IR
FoilnnsihisassnmansaquiasesnieunnautinseuazidulselosuunyiSouninnii dennass
U a3556 gUI wazuaudies SnumIIeedl (2560) nurndlailSeuiisuisuuuieninuly (Fuzzy
set) AUTTUUUBRNUNUAITHUUBINAY U531 NsUseiliunanuuenIdyivgeulniaudeaney
AINTEAUVBIYINNUNATUUUNLARIINNTARUTAANMUIANLAN IOV T BUI NI INaUsIiiunlnas
nunum ee19lsinu n1siruatanduanuduanndnnmanzanlunisihlvlyauddvediin
Faonvvznedlvreyasaundsiilavhnsusafiuluivtu o uwelumsimuafainduauduaunin
Tuis wonanil dellvedunminiAndna wtnSsuzdAZLUUTINIIIAY WanNanIsRasaly
Wnwzeeguana1eiueamalngnIuundunguiinieiu Madidesainnisdwunngulaeis

[y

AIINANANIAAULATEALTUBLIUFIUNG (Rule base) Nvuntu 1wy niSeu n laAghuumIuAnsIy

Y
Y9M 9 AYLUU AZLUUTNBLNITAAAIUIN 8 AZLUUL ATLUUNTLUIUNITNNANAAIEAT 7 AZLUU
Tuvaugyidnisou @ laALLULAIUANTIVEDA 10 ATIUY ASLUUTNEYENITANAIUIN 10 AZLUY
AZLUUNTZUIUNITNNAMNAAIEAT 4 AZLUU ﬁ]&ﬁ‘U’J’] ATLUUSINVBIU NS SUNS@RUNIAY AD 24

a

AzLUL WaNswlanadznudn dniseu n dneglunqui luvagntdniteu v daeylunquilbes e
Uniseu ¥ Inanisuseilivegsuesasinuiagluseauadey luvaeitniSeu n Inanisussidiu
pguesdeIn U ogluseaud il InsuuunssnatansaauAs s iasuilagle

AnwdAyivasaUsEnaugaesiumelulaiasaniiesnAs LT IR NYMEUaE N0 1RET
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Uaiauauuy

v o (74 o a v v

daiauanurdmiunisinanisIdeluly

1) MMNWENMTAATIEINUI AzsLLRAeTinueMsAnAwIMwesnan wandwiiiun Tunsesnuuy
Aanssufiaaasuinveaunsiwn Ajaauasnadiaudmdgyiuinven1sinduin wsedy

N Ao a o ¥ A = v A IS a [ C% a o Aa !

ssnUszneuiiniSewilauseiian FendniSeulianufnsivgeniufinyen1sAnAILINNRILaINg
Tuiinszuiunisneadaransiunsuneymiialiaie

2) PNVOFUNANITINN 4 Fzdiun nswlanaszAuauaunsaluladuey fuazuuus Iy
\Wesnmswlanaiuegiugiung (Rule base) ignimuady dedu Tun1suasaziuuwngia1sy
mMavageudemswasdunziuussaunsanszAuNsLUaNaINNINITHAIHATINAT LU TN
WMUZANN I

v 0 awv & .

daiauauurlunisinideasdaly

- a ) ' ax ¢ = ¥ ° o - —

\Hainnsieseniwunnaulagidnssnamansaquiaselian sTwunidaugangui

I [

MIANYIANUFNTUSTEINNT 9N UNTAEIEATINAARTAGUIATRAUAL LIUNAR LGNS UANEMNS

Y

WIDIBNITIMUNNGUABNANAN 9 NTlanwazidueensls
31811581989
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