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Abstract

This research aimed to create a test and examine the quality of the conditional reasoning ability test
(CRAT). The test underwent a development process involving content analysis, selection of test formats, writing
drafts and refining the test questions, and try out. The test consisted of realistic content and abstract content.
Each content consisted of four types of reasoning forms : 1) Modus ponen (MP), 2) Affirming of Consequent
(AC), 3) Denying of Antecedent (DA) and 4) Modus tolen, (MT). The test items were examined for content
validity by five experts. The item consistency index was calculated using the I-CVI, and the overall consistency
index was calculated using the S-CVI equal to 0.99. The test items were entered into the learning management
system (Moodle LMS) for students to take the test via the Internet on their mobile phones. The sample used
in this study was first-year undergraduate students selected by clusters random sampling. By randomly selecting

majors from a total of 15 majors and 822 students, 172 students were chosen from 10 majors.
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The results of the analysis of the quality of each item of the test showed that most of the tests passed the

quality criteria with the difficulty index and the discrimination index.

Keywords: Test development and Validation, Conditional reasoning, Reasoning ability test
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Table 1 Type of contents in conditional reasoning forms

Type of contents
Conditional reasoning forms Realistic Abstract Validity
Major Premise: If it rains, Major Premise: p = q
Modus Ponens then the grass gets wet. Minor Premise: q Valid
(MP) Minor Premise: It rains. Conclusion: q
Conclusion:  The grass gets wet.
Major Premise: If it rains, Major Premise:p = q
Affirming the Consequent then the grass gets wet. Minor Premise: q Invalid
(AQ) Minor Premise: The grass gets wet. Conclusion: p
Conclusion: [t rains.
Major Premise: If it rains, Major Premise:p = q
Denying the Antecedent then the grass gets wet. Minor Premise: ~p Invalid
(DA) Minor Premise: [t is not raining. Conclusion: ~q
Conclusion: The grass is not wet.
Major Premise: If it rains, Major Premise: p — @q
Modus Tollens then the grass gets wet. Minor Premise: ~q Valid
(MT) Minor Premise: The grass is not wet.  (Conclusion: ~D
Conclusion: It is not raining.
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Table 2 Number of questions in conditional reasoning with realistic contents

Conditional reasoning forms ltems Developed ltems Retained S-CVI
Modus Ponens 12 11 0.98
Affirming the Consequent 12 12
Denying the Antecedent 12 12
Modus Tollens 12 12
Total 48 at
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Figure 1 An example for conditional reasoning test with realistic contents

Table 3 Number of questions in conditional reasoning with abstract contents

Conditional reasoning forms ltems Developed ltems Retained S-Cvi
Modus Ponens 12 12 1.00
Affirming the Consequent 12 12
Denying the Antecedent 12 12
Modus Tollens 12 12

Total 48 48
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Figure 2 An example for conditional reasoning test with abstract contents

Table 4 Discrimination index and Difficulty Index of a conditional reasoning test with realistic

contents
Conditional reasoning Items | Discrimination| Interpretation| Difficulty Interpretation
forms index index
Modus Ponens MP03 0.20 Fair 0.92 Very Easy
(MP) MPO1 0.10 Poor 0.93 Very Easy
MPO7 0.10 Poor 0.90 Very Easy
MP10 0.08 Poor 0.84 Very Easy
Affirming the Consequent ACO1 0.49 Very Good 0.21 Difficult
(AQ) ACO4 0.41 Very Good 0.18 Difficult
AC09 0.37 Fair 0.37 Difficult
AC11 0.34 Fair 0.30 Difficult
Denying the Antecedent DAO1 0.60 Very Good 0.31 Difficult
(DA) DAO4 0.56 Very Good 0.47 Moderate
DAQ6 0.52 Very Good 0.35 Difficult
()
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Conditional reasoning Items | Discrimination| Interpretation| Difficulty Interpretation
forms index index
DA10 0.51 Very Good 0.22 Difficult
Modus Tollens MT11 0.33 Fair 0.62 Easy
(MT) MT04 0.28 Fair 0.62 Easy
MTO3 0.24 Fair 0.77 Easy
MT09 0.23 Fair 0.66 Easy
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M 4 dunsuanmansinsgideaeunslimauanuuitevleiididomindeuass Tnsud steaounny
sunuumslisnma 1¢un 1) Tufalmuu (Modus Ponens: MP) doaeulungsll fidngnaswunsania 020 sniu MPo3 i3
A1 0.20 FauandliiituindoaeulunduilbiaunsousnuezanuasnsovesdaouldognaiiussanEnm waranuendtves
foaoulunduieglussiuiinnn dwiugluuumsliimguasensunafinusn (Affrming the Consequent: AC) Faaounguil
frnd s uuniifuasfinnn Aamendevesnguilassmeglussiudeuttsenn suuuunslivmraUfiesmeiiingu
i (Denying the Antecedent: DA) Fodaunguil fAdunaduundun Seuansdiifuindvssdnsamlunisusnuoy
AnuANINInTeNany AAnuendevesdeasulunguifanuimnzanuasasutuen susuumsTivaraludalniou
(Modus Tollens: MT) doaeulunduil fAnswnaduuneglussiuiuaemeld danuendevestereunduiiroutieie
NaMsAATEAnNmTandiiiuideaeuusiar sULUTigaIt ulazaTinIsU U TereusUuuunslivema

Tudalnin (MP) fianuenndeseduditeunnyndauaeiiviiesds MPO3 Jaifeuviniumisisnnadwunweldld deasusuuuy

mslvvgrawuudulaunaduunluseduneldautieiunn Inslanedeaeusuwuunsivnraugiasvniinduneu (DA) i

v
=

AT unAuniteseusULuuMsivanauuulfiauenielussuaeutwenndudulng lddeaeundidom
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Table 5 Discrimination index and Difficulty index of a conditional reasoning test with abstract contents

Conditional reasoning ltems | Discrimination| Interpretation Difficulty Interpretation
forms index index
Modus Ponens MP_11 0.36 Good 0.73 Very Easy
(MP) MP_07 0.33 Good 0.82 Very Easy
MP_01 0.31 Good 0.77 Very Easy
MP_08 0.31 Good 0.87 Very Easy
Affirming the Consequent AC 11 0.18 Poor 0.46 Moderate
(AC) AC 04 0.17 Poor 0.43 Moderate
AC 12 0.17 Poor 0.38 Difficult
AC 05 0.16 Poor 0.47 Moderate
Denying the Antecedent DA 01 0.54 Very Good 0.37 Difficult
(DA) DA 04 0.56 Very Good 0.47 Moderate
DA 06 0.52 Very Good 0.35 Difficult
DA 10 0.51 Very Good 0.22 Difficult
Modus Tollens MT 11 0.33 Good 0.62 Very Easy
(MT) MT 04 0.28 Fair 0.62 Very Easy
MT 03 0.24 Fair 0.77 Very Easy
MT 09 0.23 Fair 0.66 Very Easy

PNenTT 5 wanseAEeNdEasAs s wunesdereunslimmauuUReuluiiTidevuessy Tneus
oonidu 4 sUuuunstiivema Tiun sUsuunslimaualudalnuu (Modus Ponens: MP) Andiunasuuneglusedud 3
uansfanuannsalumsuenueg ouniiinuegauazildidusgnad dmmeindisegluag 0.73 - 0.87 wansindesouly
nquiliiszduimn JuuuunslivepaensURATIATLIN (Affirming the Consequent: AC) AT uunegluszduss
Usuusmnde Arnuendigeglussruiunanawae Aeut1en EULLUUﬂWﬂﬁL‘ViQNaﬂﬁLﬁﬁm&lﬁilﬁﬂ"ﬁuﬁau (Denying the
Antecedent: DA) ﬂ"15’1‘14’1?\]?5’1LLUﬂa?ﬂu%ﬁ‘Uﬁiﬂﬂﬁﬂ 4 afia DA 01 DA 04 DA_06 DA_10 Aranuendeeylussauiiu
na1e 1 Uefe DA 04 &wsn 3 Yefie DA 01 DA 06 DA 10 ianuendrelusysusudieen suwuunsiivgualudaln

1o

w1 (Modus Tollens: MT) Ainghunadnwuneglussauneldynde seauanuendieeglussauitennnis 4 48 lateaeuiid

domunusssy Tngldinasifsnasuundundnawnsaildldle 12 Yeuszidudsvand anudenndeneluges
wuUMAdeUTRTUIIU 0.44

wamﬁi’]’aLLaﬂﬂﬁLﬁu’j'1waﬂaaummmmsamiaqﬂmqwawuﬁaﬂmﬁﬁwuﬁu ﬁ@mmwﬁgﬂuﬁmmmmq@q
o (Content Validity) anuenndngvesdedsu (Difficulty Index) wagA1e1u1adwun (Discrimination Index) @enadsiu
wnRakas AT iR des

3.2 aAUTENANSIY
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Fesaiinnunsadaiion (Content Validity Index: CVI) wuindeaeudnilugjfianrunsadaiemsedo (o) eglu
seugs uapAAmRsadaonitantu (5-ovi) aglunasifiensuldnmmnfnues Lynn (1986) uandifiuiuuumeaous]
ArudnAdastuTngUszasd msfauazanunsold Samuannsolumsasummrauuud eulvld ogamnzan vadlons
ieunaniteldduiumsianuwaruiusseseusg aduszuy Tasriwnsnsnaeuangid sy unsiauay
Ussidluranawhlulgass

NaNITILATIZHAIANMNEINIBYeITBAUNUN Toaeudld s UnuunisiimanauuuTudalniuy (Modus
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wazanusaUsegndldldd Juhlideasuusziandsndnfiszduanuginainiiguuvunisliivauaussiandu sa
nmsfinyiaenndesiuniamnasses Peter Wason (1968) nuingmeusinlidnouiigniedlutlymnislfimanauuy
Tusalnuulugnigs suisaenadosfusmidovesinimmsluszegsouiinudt nslduiuniiinnud wasvied
ANunedeneuwduasuUsEAnSamlunsvsnaldmssng uarananududeulunisussananananufnues
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Y

FinUsdrTudreli Fowdlaan unisaluadlfimmualddiely aenndesfuuuafnues Patricia Cheng uay Keith
Holyoak (2021) Thausirmuduasiuuiunvestigminsduausansamlumsiivaaidangsng
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faau Fafieumnzaslumsilliaenuansadumsifmmradmssnsvesidou fieaidesiainguuuy
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Y 9
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S99 UUNGY HansAnwiaenndesiuaAifoues Peter Wason uag Philip Johnson-Laird finuin msliveamaly
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