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The Relationship Analysis of the Korean Science Curriculum
with the Physical Science Domains of the 4th Grade TIMSS 2019

Sun-Kyoung Kim - Hyun-Kyung Kim*
Division of Science Education (Chemistry) and Institute of Science Education,
Jeonbuk National University

Abstract : In this study, we analyzed the relationship between the physical science domain of TIMSS 2019
and the Korean science curriculum. Twelve subjects are presented in the physical science domain of the
TIMSS 2019 4th grade evaluation framework. Research group consisting of elementary and middle school
teachers and science education experts, a total of 12, participated to analyze in which grade these
subjects were included in the Korea 2009 revised and 2015 revised science curriculum. As a results of
analyzing whether the achievement standards of the TIMSS 2019 evaluation framework and Korean
science curriculum are consistent, the subjects pertinent to chemistry like 'chemical changes in everyday
life," 'heat transfer,' and 'electricity and simple electrical circuits' appeared not covered at all until the
4th grade curriculum in Korea. Given that the TIMSS 2019 evaluation framework is an international
achievement standard, we are proposing to improve the Korean curriculum as follows: first, for the
development of the next science curriculum, there is a need for science curriculum organized from the
Ist grade of elementary school to connect the content and scope of chemistry in elementary, middle, and
high schools as a whole including the Nuri curriculum. Second, as an alternative to the problem of
suitability of learning volume and level of learning, it is possible to think of a method to readjust the
grade of dealing with related concepts by lowering the difficulty or simplifying the concept. Third, it is
necessary to discuss about introducing essential concepts and standard terms into Korea science
curriculum according to international trends.

keywords : TIMSS 2019, 2015 Revised Science Curriculum, Physical Science Domain, 4th Grade, Next
Science Curriculum
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Table 1. Curriculum applied to students corresponding to the evaluation for the TIMSS 2019
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UniquelD Content Domain Topic Area Cognitive Domain

SE51063
SE51012
SE51115
SE51180
SE71115
SE71140
SE71128
SE71147
SE61108
SE61109
SE61080
SE61088
SE61151
SE71129
SE71102
SE71124
SE71112
SE51059
SE51142

Physical Science Classification and Properties of Matter and Changes Applying
Physical Science Classification and Properties of Matter and Changes Applying
Physical Science Forms of Energy and Energy Transfer Applying
Physical Science Classification and Properties of Matter and Changes Reasoning
Physical Science Classification and Properties of Matter and Changes Knowing

Physical Science Forces and Motion Knowing
Physical Science Forms of Energy and Energy Transfer Knowing
Physical Science Forces and Motion Applying
Physical Science Classification and Properties of Matter and Changes Applying
Physical Science Forms of Energy and Energy Transfer Reasoning
Physical Science Classification and Properties of Matter and Changes Knowing
Physical Science Forms of Energy and Energy Transfer Knowing
Physical Science Forms of Energy and Energy Transfer Applying
Physical Science Forms of Energy and Energy Transfer Applying
Physical Science Classification and Properties of Matter and Changes Applying
Physical Science Forms of Energy and Energy Transfer Reasoning
Physical Science Classification and Properties of Matter and Changes Applying

Physical Science Classification and Properties of Matter and Changes Knowing
Physical Science Classification and Properties of Matter and Changes Applying

Include item in TCMA?
Wooden and metal cubes on balance No
Two metal bars Yes
Drops of wax on a metal frame No
Object inside a wooden box No
Change where materials in objects stay No
Cause of skydiver's fall No
Energy change in a flashlight No
Why Mary's box is easier to move No
Using object to sort cans Yes
Shadow of toy cast on screen Yes
Puddle of water on metal tray Yes
Energy transformed to electricity No
Teacher plucked a guitar string Yes
Identify circuit with a lit bulb No
Movement of Train Car A Yes
Relationship between force and sound Yes
Material of Jenny's spoon No
Difference between ice and water Yes
Temperature which materials melt No

Figure 1. Test-Curriculum Matching Analysis (TCMA) of TIMSS 2019 science assessment
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Table 2. TIMSS 2019 4th Grade Learning Period by Subject in Physical Science
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