J. Res. Unit Sci. Technol. Environ. Learning Vol. 16 No. 1 (2025)

% gﬂ = [ > q' 1 1 ¥
mswmmmsammmﬂm El‘YIﬁ\‘iN&Glélﬂ".!'l&lﬂ'l&l'ﬁﬂT%ﬂ'ﬁiﬁ mqwa

LBIINYIANE ATV DI NS IR TUN S INAN BN DA

nuanny aadss” skgnsal warmas’ uazaads ¥1agan’

FU TSN INeMEs waz 2MairItuuaziadinensanm
ﬂmxﬂgmam‘ ?wwmnsrﬁwﬁwmﬁm N39NNY 10330
"E-mail: kanruthai6065@hotmail.com

SUUNAMA: 22 WOEINEW 2567 UALIUNAN: 16 NUNINKS 2568 BONTURRAN: 25 NUNTHKS 2568

unanga
anusansnlumsliinguaisinamansuesindoudinadulymidesldsuns
FILFSULAZNAIWT TIHANTRNAWIANNTINNTAVBIRNEERAIIA I AT Bfiganadanau
U130 sAﬁdmiw‘"@umLﬂ%mﬁai’@ﬂ'«aﬁ'ﬂﬁmNasiammmmmlumﬂﬁmqNaL%ﬁﬂmmaWﬁd
Fanwdaguazdniue ﬂu\‘iﬁu%ﬁhﬁﬁf@lqﬂi:ﬁd@ﬂﬁaﬁ%ﬁdLLGZ@EQ%&@‘UQmﬂ’]WLﬂ%a\‘iﬁ@’S’(ﬂ
Tasfisonad amwmminlumﬂﬁmqwaﬁﬁﬂ snenEasIN IS nTRITHEnE A oud Tagy
n3ia 3 Jadn leud Tedpdus@dnyny Tedvduyadnnm uazladdudszaunioilu
Wossauingmans aronadwinSousulseandnunda 3 aunadu 160 an lduranms
ajwmwgumau udayadis 1) wwudarinsenssin anusu i uidsuiung uazinwe
msuidayw 2) wudayednaiw uaz 3) wuudadszaumanimaBeuiinunszuunisfusey
MIINEIMFaT mwmﬁ]aauqmmwﬁmmwmﬁ'mmaL%aLf‘ramvl,@‘fmﬁ"ﬁﬁm’]uaaﬂﬂﬁaoagj
F5W3749 0.50-1.00 113 3 uuuia A81U199UUNDEITNINY 0.27-0.56 0.24-0.49 Uaz 0.51-
0.89 ATNRIAU ﬁ@hmﬂmﬁmagﬁ 0.77 0.71 uaz 0.94 uuusafiasindanuaseids
Tassasuaziduldanuinmsiaafidinscauanuaeanaas Im@aﬁmmaamﬂé’mﬁ"ﬂ“ﬁaga
Fatlsanyd aninatedefiansssmunainluldiasatsidenadannuaansalunsle

WAHALEIN HNPNRATHNLT I UTUN TN AN WA UG beT

o o o '

ardan: insemidu anusunndulasuwus vnsenmsuidym ansuzyadnaw

Uszaumsatlurassowingamaas

30



M Anmamans inalulad uaziuadauemaioug 00 16 aduf 1 (2568)

Development of Measuring Instruments on Factors Effecting

Scientific Reasoning Ability of Lower Secondary Students

Kanruthai Khunliang", Nuttaporn Lawthong® and Sairoong Saowsupa'

"Division of Science education, Department of Curriculum and Instruction, and 2Department of Educational
Research and Psychology, Faculty of Education, Chulalongkorn University, Bangkok 10330, Thailand
"E-mail: kanruthai6065@hotmail.com

Received: 22 November 2024 Revised: 16 February 2025 Accepted: 25 February 2025

Abstract

Scientific reasoning ability remains an issue that needs to be encouraged and
developed. In developing this ability, factors influencing students’ scientific reasoning were
taken into account. In studying the factors affecting students’ scientific reasoning ability, an
effective measurement instrument was needed. Therefore, this research aimed to develop and
validate the quality of research tools that measure factors influencing the scientific reasoning
abilities of Grade 9 students. The measurement focused on three factors: cognitive, personality,
and experience in the science classroom. The sample was 160 Grade 9 students, obtained by
multi-stage random sampling. Data were collected by 1) reading skills, spatial ability, and
problem—solving skills assessments 2) a personality and 3) learning experiences through
inquiry—based science measurement. The content validity of IOC was 0.50-1.00. The item
discrimination index was 0.27-0.56, 0.24-0.49 and 0.51-0.89, respectively. Reliability was
0.77, 0.71, and 0.94. The measuring instruments revealed construct validity and consistency
between the model and empirical data. Therefore, the developed tools can effectively measure

factors influencing the scientific reasoning ability of lower school students.

Keywords: Reading skills, Spatial ability, Problem—solving skills, Personality traits, Experience in

the science classroom
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