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ABSTRACT

TITLE : DEVELOPMENT OF SCIENTIFIC CONCEPTUAL UNDERSTANDING IN
FORMULA AND NAMING OF IONIC COMPOUNDS FOR GRADE 10
STUDENTS USING 4D ELEMENTS APPLICATION AND IONIC
COMPOUNDS MODEL..

AUTHOR © TIPANUN  SRISUKWATTANAKIT

DEGREE : MASTER OF SCIENCE
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ADVISOR : ASST. PROF. KARNTARAT WUTTISELA, Ph.D.

KEYWORDS  : 4D ELEMENTS, IONIC COMPOUNDS, CONCEPTUAL UNDERSTANDING,
MOBILE APPLICATION

A mobile application named 4D Elementsunder trademark of DAQRIand lonic
Compounds Model was utilized in this research for students’ learning of formula and
naming of ionic compounds. The purposes of this study were 1)to compare the
pretest-posttest results of learning achievement, 2)to study learning gain and 3)to
study scientific conceptual understanding of formula and naming of ionic compounds
using the 4D Elements application. The 40 Elements application provides an
augmented reality experience of elements and ionic compounds and using the ionic
compounds model to explain the elemental ions and the formation of ionic
compounds. The participants in the research were students studying in Grade 10
during the first semester of the 2017 academic year. The research tools were six
lesson plans and 20 items of two-tier multiple choice conceptual test, content-based
and reason-based questions. Collected data were analyzed by comparison of the
pretest and posttest tearning achievement results using t-test for dependent samples.
The study showed that students’ posttest results were statistically higher than the
pretest at significance level of .05. Normalized learning gain was investigated. It was
found that ‘ratio of atoms used for the formation of ionic compound’ topic showed
the highest normalized gain; at the high level, and the formula and naming of ionic

compounds’ topic showed medium level of normalized gain. Therefore, average



normalized gain was at the medium levet. Students’ scientific conceptual understanding
was also investigated. The research findings revealed that number of students with
complete conceptual understanding increased from 0.00% to 53.50% ,students with
no response decreased from 93.00% to 18.50% and 20.50% of students had partial
understanding with specific alternative conception. This might attributed to some
students were confused about the oxidation number of transition elements and

elements name of similarly chemical symbols.
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1.3:2
w31 aluminium (A) agvy 1A TUssgudu +3 ot aluminium fon Sudeuldify
AP * uagOxygen (O) agvyf VIA Siuseqilu -2 fafu Oxygen ion Fadevldify 02 e
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Al QO sy 23

2. JUBNDNTIAIUTIUIUDZHONVDIAITUSENBY Beryllium nitride (Be : N)
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v.2:1

A.2:3

1.3:2
ez Beryllium (Be) ogvsl NIA Siussqidu +2 dndu Beryllium ion Safenlsiiy Be?
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thinBeugaserliidu Be? N lafdwiuusey seliiiu BeN, doifu Shsndon
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3. VBNDRTIEIUIINIUDERBNVDIATTUTENDU Lithium Nitride (Li : N)

n.1:3

2.3:1

n.2:3

1.3:2
w5 Lithium (L) aguy) 1A syl +1 dndu Lithium jon Safeuléidu L * uas
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Jougmsaddiiu LN Toddmauusey asldiu LN fodu Smsdausewine Li: N

EYNAU 3 1




72
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1.2:2
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Development of Scientific Conceptual Understanding of Formula and Naming of lonic
Compounds for Grade 10 Students using 4D Elements
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aUsenavianstin $1nu 20 ¥9 wvuneasy 2 dvdudul dnd ¢ sndudordlulaweiiGes s 2 wluom
Wingua Tmsedtayn nefivvnnd-rovnuuuneaoyuieend-laludine eraad udnindengueny
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Abstract

The purpase of this experimental research were to compare the pretest-posttest results of scientific
conceptual understanding of formula and naming of ionic campounds using 2 mobile application named
40 Elementsunder trademark of DAQRI. The application is a fun way to learn real chemistry and experience
augmented reality of elements and ionic compounds. The participants in the research were 13 grade 10
students in the first sermester of the 2016 academic year The research tools were six lesser plars and a
twa-tiered multipte choice conceptual test of 20 tems related to formula and naming of ionic compounds
The two-tiered multiple choice questions consisted of the first tier of content-based guestions, and the
second tier of reasoning-based questiors Data were aralyzed by percentages of scientfic conceptual
understanding was categorized into six levels, complete understarding [CUpartial Undersianding (PU),
partial undersianding with specific alternative conception {PS), alrerrative conception (AC)no understanding
(NULand no response {NR). The research findings ndicazed that the majority of students had
progressivecomplete understanding when studying with 4D Elements Clincreased from 3.84% to
16.92%,NRdecreased from 84.61% to 40.009%, and13.46% of students had AC after learning because sorme
were confused about the exidation number of the elerments, formulation of ionic compounds, and Greek
number prefixes

Keywords : 4D Elements, ionic compounds, conceptual understanding, mebile applicatior
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