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ABSTRACT

This research-aimed to-1) develop a multimedia learning package on force and motion to

reach the 80/80 efficiency criteria, 2) study and promote explain phenomena scientifically

competency of grade 4-6th students, and 3) study satisfaction towards the use of the multimedia
learning package on force and motion. The sample was 32 students of Grades 4-6, the second semester
of the academic year 2023 from Wat Chom Thong School, selected by a purposive sampling
technique. The research instruments comprised § learning management plans on force and motion to
promote competencies in explaining scientific-phenomena  of elementary school students,
a competency measurement tool for explaining scientific phenomena of secondary school students
before and after learning management activities, consisting of a multiple choice test having 10
question items, each with 4 answer choices, and extended response questions with 2 items, and
a questionnaire about satisfaction towards the use of the multimedia learning package on force and
motion. Statistics for data analysis were percentage, mean, standard deviation, content validity,
difficulty value, discriminating power of each item, reliability, efficient criterion of E1/E2, and
the value of learning progress (<g>). The research was divided into 2 parts. The research results

revealed as follows:

Part 1: Experimental results to study the nature of motion in comparison with the theory of force and

motion.



For studying the nature of motion by comparing it with the theory of force and motion,
a high-speed video camera was used to record motion at a rate of 240 frames per second and a tracker
program was used to study and analyze the motion of objects. The experimental results were in line
with the theory that the acceleration of a vehicle is inversely proportional to its mass, which is
consistent with Newton's Second Law of Motion. The results could be beneficial as an example of
how technology can be used in experimental procedures to study physics theories. High-speed video
analysis techniques can link real motion with theoretical or physical laws of motion.

Part 2: Development of a mixed-media learning package on force and motion to promote
competencies in explaining scientific phenomena of elementary school students.

1. The efficient criterion of E,/E, of the development of the multimedia learning package
reached 82.34/81.51, compliant to the 80/80 efficiency. The students had the higher scores after
performing learning  activities - than before performing ' learning activities with the statistical
significance level of 0.05.

2. With regard to learning progress, after the learning management activities on force
and motion to promote students’ competencies in explaining scientific phenomena was held,
students’ learning progress-was at a_high level (<g>) — 0.73, considered by each indicator of
competencies in science on explaining scientific phenomena, students’ learning progress was at a high
level and a moderate level. Learning progress based on the indicator 5. is explanation of the potential
of scientific knowledge applied for the society was at the highest level, with the value of 0.78,
followed by the indicator 1, 3, and 4, with the value of 0.77,0.71 and 0.77, respectively, classified as
a high criterion. The indicator 2 is identifying, using and creating a model, and explanation agent,
the progress was at a moderate level, 0.65.

3. The study on satisfaction towards the use of the multimedia learning package on force and
motion found overall students from Grades 4-6, the second semester of the academic year 2023 of
Wat Chom Thong School, Hang Dong district, Chiang Mai province were satisfied with
the multimedia learning package at the highest level, accounting for 63.28% on average, 32.97% of
the students were satisfied with the multimedia learning package at a high level, and 3.75% of

the students were satisfied with the multimedia learning package at a moderate level.

Keywords: Multimedia, High-speed video analysis technique, Explaining scientific phenomena,

Grade 4-6th students, Force and motion
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