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Abstract

The objectives of this research are to 1) design and assess the efficiency of a line—
follower robot, and 2) develop concept of force and motion of students. The study involved 27
tenth grade students during the second semester of the 2020 academic year. The research
tools consisted of a line-follower robot and force and motion conceptual evaluation (FMCE).
The learning activities were followed a 6-step engineering design process. Step 1, students
analyze the problem from the given situation. Then set the conditions for designing and building
the robot. Step 2, students gather information and ideas related to problem—solving from the
prototype robot. Then designed an infrared sensor circuit and a motor control circuit. Step 3,
students apply their knowledge from data collection to design robotic circuits and robot
structures. Step 4, students build a robot as designed. Step 5, students test the robot using
the Phyphox application to measure the robot's acceleration. Step 6, students present their
work by the robotics competition. The results showed that the efficiency of a line—follower robot
set was 98.51 percent. From Hake’s learning gain method, the student had the medium gain

in force and motion concept <g> of 0.60.

Keywords: Line—follower robot, Force and motion, STEM education
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