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ABSTRACT

Previous studies from domestic and abroad are accumulating information on how to reason students’ continuous changes through
teaching experiments. These studies deal with scenes in which students who make ‘smooth reasoning’” and ‘chunky reasoning’
construct mathematical results together in teaching experiments. However, in order to analyze their results in more detail, it is
necessary to check what kind of results a student reasoning in a specific way constructs for the tasks of previous studies. According
to the need for these studies, the researcher conducted a total of 14 teaching experiments on one first-year high school student
who was found to make ‘chunky reasoning’. In this study, it was possible to observe a scene in which a student who makes ‘chunky
reasoning’ constructs an output similar to ‘a mathematical result constructed by students with various reasoning methods(smooth
reasnoning or chunky reasoning) in previous studies.” In particular, the student who participated in this study observed a consistent
construction method of constructing the function of ‘time-speed’ from the function of ‘time-distance’. The researcher expected that
information on this student’s distinctive construction methods would be helpful for subsequent studies.
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Table 1. List of tasks by round used in the teaching experiments.

Round Date Task

1 2021.12.16 [Task 1] Draw a graph of y = x2.
[Task 2] Suppose an object moves along y = £ when the distance traveled over time ¢ is y. For the change in motion of this object, choose which section has the
greater change in motion in infervals 1 <t <2and2 < t < 2.5 and explain why.
[Task 3] For the motion of an object in Task 2, draw a graph showing the speed of the motion of the object in Section 0 < t < 2 and explain why.

2 2021.1220 Same as the first round

3 2021.12.21 [Task 4] For the motion of an object in Task 2, draw a graph showing the velocity of the motion of the object in Section 0 < t < 2 and explain why. In particular,

explain the results of your consideration focusing on how to solve the part where the jump occurs in the graph of time and speed drawn in the last lesson.
4 20211222 [Task3)

The student speculated that if the width of the section was construed as limitless among the results of the previous task 4, the appearance of the broken stair case
of the speed function would disappear and appear as a straight line. Organize and express your current thoughts on guesses, and think about how to check the

UesSSes.

5 2021.12.30 [Task 6]
Consider what 10 means in the motion of an object, which is the result of substituting x = 5 in the time-speed function y = 2x constructed during the activity
process according to Task 5.

6 2021.12.31 [Task 7]

Consider how you can find information about the distance an object has traveled in the motion of an object along the time—speed function y = 2x, and organize
the found ‘information about the distance traveled” in an equation.

2022.01.03 Same as the 6th round

2022.01.04 Same as the 6th round

9 2022.01.07 Same as the 6th round

10 2022.01.10 [Task 8]
Construct the information about the distance an object has traveled in the motion of an object along the time-speed function y = 2x as a function of time—
distance.

11 2022.01.11 [Task 9]

Explain the commonalities and differences between the motion of an object following the time-speed function y = 2x and the motion of an object following the
time-speed function y = 2x + 1 with the motion of the object.

12 2022.01.12 [Task 10] L
Constructa time-speed finction in the motion of an object that follows the time—distance function ¥ = = 2,

13 2022.01.13 Same as the 12th round

14 2022.01.14 Same as the 12th round
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Figure 6. Results of constructing a newly constructed stair-like graph while reducing the width of interval.
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Figure 7. Graph of the final output ¥ = 2z that explains the change in the time—distance function y = x>
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Figure 8. The coordinates of the focus of each section obtained by the student and the figure presented by the researcher on the
coordinate plane.
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