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// CC-BY-NC-SA 4.0 International
#include <LiquidCrystal.h>
LiquidCrystal 1cd(8,9,4,5,6,7);

const float ad2mV = 1.07422;
const float coeff = 8.30;
const float offset = 7.41;
const int timeMAX = 120;
unsigned long tick;

unsigned long now = 0;

float t1;

float t2;

void measureTemperatures(){
float vi;
float v2;
vl = analogRead(A1) * ad2mV;
v2 = analogRead(A2) * ad2mV;
t1 (vl - offset) / coeff;
t2 = (v2 - offset) / coeff;
}

void displayTemperatures(int i){
char msg[17];
char bufe[17];
char buf1[17];
char buf2[17];
dtostrf(now, 4, @, buf@);
dtostrf(t1l, 5, 1, bufl);
dtostrf(t2, 5, 1, buf2);

sprintf(msg, "%s_%s_%s", buf@, bufl, buf2);

lcd.setCursor(0, i-1);
lced.print(msg);
}

void setup() {
boolean goMeasure = false;
analogReference (INTERNAL);
lcd.begin(16,2);
pinMode (10@,0UTPUT);
pinMode (11, INPUT);
digitalWrite(10,LOW);
lcd.clear();
lcd.setCursor(0,1);
lcd.print("Push_BLUE_to_GO!");
tick = millis();
while (goMeasure != true) {
measureTemperatures();
displayTemperatures(1);
while (millis() - tick < 1000){
if (digitalRead(11) == 0){
goMeasure = true;
}
3
tick = millis();
3
digitalWrite(10,HIGH);
tick = millis();
displayTemperatures(2);
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61 } 69 displayTemperatures(1);

62 70 if ((now % 10 == @) && (now <= timeMAX)){
63 void loop() { 71 displayTemperatures(2);

64 while (millis() - tick < 1000){ 72 %

65 1} 73 if (now == timeMAX){

66 tick = millis(); 74 digitalWrite(10,L0OW);

67 now += 1; 75}

68 measureTemperatures(); 76 }

Abstract

In this paper, we discuss a test equipment which simulates tied cord overheat caused by large current flow. The equipment
focuses individual student or group usage to study electricity maintenance both practically and experientially. The equipment
consists of heating materials (carbon film resistors) which simulate cord, temperature sensor, measurement & control unit and
display unit: we use thin thermistor as temperature sensor in this design. There is a temperature difference of approximately
25 °C between straight and tied heating materials after generating 1 W Joule heat for 120 seconds in a demonstration. This

leads students to understand that it is danger to tie cord experientially.

Keywords: Development of learning materials, maintenace, electrical accidents, tied cord, overheat, thermistor
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Abstract

Eutectic solder is an alloy which consists of tin (Sn) and lead (Pb), and has been used widely for
joint of metals since ancient times. The solder is also used for production of electric and electronic
components because of high electric conductivity. However, because lead is hazardous to human health,
lead free solder becomes to be used widely for production of electric and electronic components. On the
other hand, in the field of metal working, the lead free solder is not used widely due to importance of joint
strength. In the present paper, usability of lead free solder in monozukuri education from point of joint
strength is studied by comparison in tensile strength and shear strength between lead-containing solder
and lead-free solder using mild steel, pure copper and brass for joint materials. It is found that the joint
strength of lead free solder is almost equal to that of lead containing solder in both tensile strength and
shear strength for all joint materials. This means that lead free solder can be used in the metal working
of monozukuri education in point of joint strength. Furthermore, it is found that order of joint strength
of materials is mild steel, pure copper and brass, shear strength is smaller than tensile strength. And
shear strength decreases with increasing joint length due to peel force.

Keywords : lead-containing solder, lead-free solder, joint strength, tensile test
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Abstract

The authors have developed a web application for English conversation teaching materials for elementary
school students that uses the speech recognition and speech synthesis functions of the Web Speech API
standardized by W3C. With the GIGA school projects, tablet terminals for each student are being introduced,
and the authors thought that a Web application would be suitable as teaching materials that could be used
for the three types of tablet terminals that were envisioned. This Web application has excellent features
such as pronunciation practice with voice input with voice recognition function and pronunciation teaching
with voice synthesis function. In addition, it is necessary to judge inaccurate pronunciation as an error and
verify whether it is suitable as a learning material for the quality of speech synthesis, etc., and the authors
conducted a trial survey by two groups, one for the students of junior high school English teacher training
course, the second for the students of others course. As a result, a significant difference was found in the
group of junior high school English teacher training course from the others regarding incorrect answers,
and the usefulness of this Web application including the voice recognition function was confirmed from the
post-questionnaire.
Key words: English conversation teaching materials, Web application, Speech recognition, Speech synthesis,

Elementary school foreign language
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Abstract

The purpose of this research is to set production materials and create instruction plans to develop
students' problem-solving abilities in the study of energy conversion technology in junior high school
technology and home economics (technical field). Previous studies have shown that it is effective to do
multiple productions rather than just once. However, due to time constraints, in most cases it is not
possible to carry out multiple productions. Therefore, in this study, we aimed to develop students'
problem-solving abilities by incorporating "redesign" into the learning process. From the practical
results, it became clear that the thinking ability, judgment ability, and expressive ability for solving
the problem of the student will be improved by redesigning based on the problem of the product and
making the best use of the viewpoint and way of thinking of the technology.
Key words: Problem solving skill, Technology of energy conversion, Redesign, View and way of
thinking of technology, Curriculum development
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In recent years, “Mokuiku” has gradually spread in social education. “Mokuiku” includes learning

activities, manufacturing activities, and hands-on activities. Through these activities, we aim to establish

knowledge about wood and skills such as how to use wood tools. At that time, it is desirable to use teaching

materials and teaching tools for promote their establishment,But there are currently few teaching materials

and teaching tools for instructors in “Mokuiku”. Therefore, instructors are required to produce teaching

materials and teaching tools by themselves as needed. However, it is not clear what to consider during

development. Therefore, in this research, we conducted a questionnaire survey about existing teaching

materials and teaching tools for “Mokuiku” to participants in a course to train leaders who promote

"Mokuiku" . Then, we analyzed the characteristics of teaching materials and teaching tools and examined

the matters to be considered during development. As a result, it became clear that teaching materials and
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teaching tools that appeal to the five senses and that use familiar subjects are easy to understand. In

addition, it became clear that it is easy for learners to experience things that are familiar but difficult to

perceive, and that teaching materials and teaching tools that involve experimental and experiential

activities that learners operate and discover by themselves are likely to attract interest.

Key words: Mokuiku, Manufacturing Education ,Development of Teaching Materials and Teaching Tools,
Things to Consider
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In technology education of junior high school, metal working has decreased in class. From the results of a

survey of junior high school students, they have no experience in metal processing. They knew about the

traditional crafts designated by our country, but few students knew about the traditional crafts designated by

Kagoshima prefecture. Therefore, we studied about processing and method of forging, grinding and heat

treating for technology education of junior high school students, for developing the lesson of production of

knives to enhance the knowledge and skills of metal working, and the local traditional techniques and

traditional crafts, so it was shown possibility to use for technology education.
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Abstract

It is important to write down the ideas and thoughts on the drawing to complete the product. The designer writes

down the manufacturing intentions on the drawing and then processes and assembles various parts based on the

drawing. The basis for these activities, such as drawing and laying-out, are studied in the technology fields of junior

high school technology and home making and technical high school. In the drawing class, we aim to learn the rules

of drawing, to draw diagrams correctly, and to develop the ability to read manufacturing information from drawings.

In this study, we develop video teaching materials to learn the meaning of drawing and the procedure of accurate

laying-out on materials. The developed video material shows how to use a steel scale to work laying-out from the
same material and three different sizes of drawings. The developed video materials were used to teach reading the
drawing and laying-out to university students and their drawing instructor, and the video materials were evaluated.

As a result, it was confirmed that the video teaching materials were effective in helping students understand the

meaning of dimensioning and the correct use of steel scale in the laying-out work. In addition, it was confirmed

that the video teaching materials are effective in the technical high school's drawing, classes and practical training.
Keywords : Drawing, Dimensioning, Laying-out, Errors, Video teaching materials, Reading the drawing
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LED

Abstract
An educational programming material for controlling LEDs using the educational microcomputer board

micro: bit was developed to learn network communication in addition to energy conversion technology and
instrumentation and control in information technology. A 3-hour class practice was conducted for 115
second-year junior high school students. Collaborative learning with the knowledge composition type
jigsaw method was adopted in programming production. The pre- and post-questionnaire survey showed
that this practice was effective for students to deepen the understanding of information and communication
networks and LED characteristics, although statistical significance could not be confirmed in the
improvement of students' motivation for programming.

Key words: Instrumentation and Control, Wireless Communication, Programming, Light Emitting Diode,
Knowledge-Constructive Jigsaw Method, micro:bit
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Abstract

The coronavirus outbreak of November 2019 caused 86% of schools nationwide to temporarily shut down in
May 2020. Efforts to institute online lessons were activated, and video teaching materials representing one-
way online classes began to be posted on individual school websites. However, video teaching materials present
certain difficulties, and it was thus considered vital to contemplate competencies that should be developed and
evaluate autonomous learning from the perspective of creating video materials. A survey was conducted to
discover the type of impact teachers, who have or have not conducted online classes (interactive or one-way),
expected from watching model videos vis-a-vis the development of competencies, the three elements of academic
ability, and autonomous learning. The survey also queried the principals that teachers considered pivotal to the
creation of videos. The analysis results indicated that the respondents anticipated the learning effects of the
cultivation of qualities and abilities guaranteeing academic ability and the enhancement of educational content.
They expected knowledge and skills to be improved vis-a-vis the three elements of academic ability. Finally,
they estimated that goal setting, planning, and persistence aspects of autonomous learning would be developed.
The teachers also suggested some key features for creating video teaching materials.
Keywords: online lessons, video teaching materials, models, lesson styles, implementation status
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The objective of this study is to develop cross-curriculum learning of the junior high school technology

education using “Satsuma-Biwa” of the traditional craft object designated by Kagoshima Prefecture, in

consciousness of connection with education on tradition and culture in elementary and junior high school.

Based on the Course of Study and the Basic Plan for Promoting Education in Kagoshima Prefecture, we

considered the importance and utility of class. Furthermore, we conducted the survey on tradition

techniques and considered possibilities of the junior high school technology education class. In conclusion,

the technology education class using “Satsuma-Biwa” is useful as one of education which is expected in the

new Course of Study announced in 2017. It seems reasonable to conclude that students can cultivate the

attitude to protect and inherit tradition independently by their awareness of the excellence of technology

and the importance of protecting and inheriting tradition through the class.

Key words: Traditional Craft Object Designated by Kagoshima Prefecture,

School Technology Education,

Cross-curriculum Learning,

Satsuma-Biwa, dJunior High

Traditional Techniques
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