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Web-based interactive educational materials for home schooling
using dynamic plots

YASUYUKI YANAGIDAT™

In 2020, we faced the situation that we cannot provide face-to-face lectures and were advised to give text-based lectures remotely.
In order to enhance the active property in learning from home, | created web materials of dynamic plot corresponding to the learning
content. By changing the parameters using GUI, the plot changes in real time to complement the static plots and mathematical
equations described in the textbook and thus supporting the promotion of understanding. We implemented these materials based
on HTML and JavaScript so that students can study anywhere using a modern web browser without introducing dedicated software.
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Figure 1 Example of material: amplitude, frequency, and

f=2Hz (w=4.0mrad/s)

¢ = 60 deg = 0.333 7 rad

phase of sine wave.
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Figure 2 Example of material: bipolar transistor.
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Figure 3 Example of material: FM spectrum.
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Figure 4 Example of material: sampling of sine wave.
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Figure 5 Example of material: DTFT of a short signal.
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Figure 7 Example of material: pole-zero location and frequency
response (2nd order ARMA).
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Figure 8 Example of material: DFT spectrum of sinusoidal

wave.
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Figure 9 Example of material: shaky world due to the delay
when using HMD.
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Table 2 Number of materials and answers of questionnaire
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B 10 Q1 BN T 71T K 2 BREERIKIC b9 5 [E1
Figure 10  Answer to Q1: “How was your understanding

improved by the dynamic plot?”
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Figure 11  Acceptability compared with video watching. Q2:

Ease to learn, Q3: Promation of understanging.
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BE 3

1) MathWorks MATLAB
https://jp.mathworks.com/products/matlab.html

2) Scilab

https://www.scilab.org/

3) MDN web docs
https://developer.mozilla.org/ja/

4)  HIHEFEE @ BIEBRE 72 SHIEY
http://vrlab.meijo-u.ac.jp/~yanagida/edu/index.html
5) GeoGebra

https://www.geogebra.org/

(CHREHEA 1T https://www.geogebra.org/m/tcaetyry)
6) MathJax

https://www.mathjax.org/

7) Chartjs

https://www.chartjs.org/

8) Bessel.js

https://oss.sheetjs.com/bessel/

9) MIHHEE : VR MR REE ORI T A —F 25
Web b DAERE, 2525 Bl A AN—=F ¥ LU T U T 4 FaRE
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