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─ ⌐ ╢  

▬ⱷכ☺ ╩ ™√ ─

3 4 1 4 2 28  

  

ה

ה

  

ה

ה

ה

ה

ה

╖⅔ ה

─ ⅛╠⁸ ↑ ─ ⌐⅔↑╢ ▬ⱷכ☺ ─

│⁸ ⌐⅔™≡ ▬ⱷכ☺fi◓⅜ ∆╢√╘≢№╢↓

≤⅜ ↕╣√⁹∕↓≢ ≢│⁸№╠⅛∂╘ ⌂ ▬ⱷכ☺╩

⌐ ∆╢↓≤≢ ╩ ⌐≢⅝⁸ ⅜╟╡ ↕╣╢

≤─ ╩ ⇔⁸ ╩ ∫√⁹ ▬ⱷכ☺ │⁸

⅜₈▪♬ⱷכ◦ꜛfi₉⅛₈ ─╖₉⅛≢ ↕╣√⁹ ┼─

╩ ≢ ∆╢√╘⁸ 15-19 ה 20-24 ה

40-59 ╩ ≤⇔≡ ⅎ√⁹ ─ ⌐│ 10 ─ ♥☻♩

─ ╩ ™√⁹╕√ ≤ ⸗♅ⱬכ◦ꜛfi╙ ⌐

⇔⁸ ─ ╩ ⇔√⁹ ⌐⅔↑╢ 2 3 ANOVA ─ ⁸

─ ─╖⅜ ╘╠╣√ p<0.001 ⁹№╠⅛∂╘ ▬ⱷכ☺╩

∆╢↓≤│⁸ ⌐ ╦╠∏ ╩ ⇔√⁹ ≤⸗♅ⱬכ◦

ꜛfi⌐≈™≡│⁸ ─ p<0.001 ⁸ ─ p<0.001 ⁸

p<0.05 ⅜ ╘╠╣√⁹ │⁸ ─╖ ≢ ─ ╟

╡ ⅜ ≢№∫√⁹↓─↓≤│ ╠⅜ ⅛╠ ≢ ▬ⱷכ

☺fi◓╩ ⇔≡™╢√╘∞≤ ⅎ╠╣╢⁹
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⁸☺כ☿♇fi⁸ꜞ☻◒ⱷꜛ◦כ◔♬ꜙⱵ◖◒☻ꜞ ♪כ꞉כ◐ ⁸▬ⱷ⁸☺כ ▬

ⱷכ☺fi◓⁸▪♬ⱷכ◦ꜛfi 
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I   

⅜3 ≢ ⇔╟℮≤∆╢ │⁸ ⅛╠ ╕≢⁸ ⌐ ≢⅝⁸

⇔⅛╙ ⌐ ∫≡™⌂™ ─ ╩ ⇔⁸∕─ ╩ ╠⅛⌐∆╢↓≤≢№╢⁹

≢│⁸↓─╟℮⌂ ╩₈ ▬ⱷכ☺ ₉≤ ┬⁹ ⁸ ≤™℮ │

─ ╢≤↓╤≤⌂∫√⁹∕─ ≢⁸ ╝ⅎ⌐ ╩ ╘ ╪∞ ─ ₁≤

─ ⌐│⁸ ⌐ ⅝⌂ ⅜ ∂≡™╢≤ ⅎ╠╣╢⁹ 

│⁸↓─ ─ ╩ ╘╢√╘⁸ ≤™℮ │ ∫≡™≡╙⁸∕─ ╩╕╢

≢ ╠⌂™ ₁⌐ ↑≡⁸ ╙ ⌂ ─ ╖╛ ⅝╩⁸ ⌂√≤ⅎ╛▬ⱷכ☺╩

™≡ ∆╢ ╩ ∆╢⁹⌂⅔⁸↓↓≢ ∆╢▬ⱷכ☺ │⁸№ↄ╕≢╙

≢№╢⁹ │ ≤⇔≡ ↕╣⁸ ╛SNS≢─ ⌐ ™╠╣╢⁹∕─ ≢⁸ ─

⌐⅔™≡ ╙ ⌂ ≢№╢⁹↕╠⌐ ≢ ↕╣√▬ⱷכ☺ │⁸ ─ⱷ♦▫▪

┼─ ה ⅜ ≢№╢⁹ ↕╣√ ╩ ≤⇔≡ ™╢↓≤≢⁸▪♬ⱷכ◦ꜛfi╛ⱴ

fi● ╙ ⌐ ╣√ⱷ♦▫▪Ⱶ◒☻ ─ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi╩╙ ⌐ ╣╢↓≤⅜

≢№╢⁹ 

↓─╟℮⌂▬ⱷכ☺ ─ ⌐ ↑≡ ─ ≢│⁸▬ⱷכ☺ ∆

╢◖fi♥fi♠╩ ╡ ╗√╘3 ╩ ∫√⁹↓╣╠─ ⅛╠⁸ ≥☼כ♬─ ⅜ ⅎ╢

─כ◦ꜝ♥ꜞ─ ⅜ ↕╣⁸↕╠⌐Web ⌐ ∆╢ ⌂▬ⱷכ☺⌐ ∆╢√

╘ ≤ ⅎ╠╣╢◖fi♥fi♠╩ ⇔√⁹∕─ ≢⁸ ◖fi♥fi♠─▬ⱷכ☺ ╩ ™⁸

─ꜞ☻◒ⱷ♇☿כ☺⌐ ⇔√⁹ ≢│⁸ ╩ “ ⌐─∫≡ ┬ ↕⌂↓┘

≤≢⁸™™↓≤╙ ™↓≤╙∆╢”≤⇔⁸ ╩“↓┘≤⅜ →╢ ─ ─ ”≤⇔⁸ ╛

─ ╢ ™╩▬ⱷכ☺ ⇔√ꜞ☻◒ⱷ♇☿כ☺a ↓┘≤ ╩e ⇔√⁹ 

2 ─ ≢│⁸↓─▬ⱷכ☺ ╩ ™√ꜞ☻◒ⱷ♇☿כ☺ ↓┘≤ ♥

◐☻♩ ⅜⁸ ─ ꜞ☻◒ ╩ ⇔℮╢⅛╩ ─ ↑ ─ ⌐ ╩ ≡

√ ⌐╟╡ ⇔√⁹∕─ ⁸ ⌂ ⌐╟╢ꜞ☻◒

ⱷ♇☿כ☺─ ↑ ╟╡⁸ ▬ⱷכ☺ ⌐╟╢ꜞ☻◒ⱷ♇☿כ☺─ ↑ ─ ⅜⁸

⁸24 ⁸48 ─™∏╣⌐⅔™≡╙⁸ ⌂ ╩ ≈↓≤⅜ ╠⅛⌐⌂∫√⁹

▬ⱷכ☺ ╩ ╗ꜞ☻◒ⱷ♇☿⁸│☺כ ⌂ ╟╡⁸ ⌂╠┘⌐

─ ⌐⅔™≡ ≢№╢↓≤⅜ ↕╣√⁹↓─╟℮⌂ │⁸ ▬ⱷכ☺ ⅜

≢─ꜞ☻◒ ─ ⌐⁸ ⌂ ▬ⱷכ☺╩ ∆╢↓≤⅜≢⅝╢√╘≢№╢≤

ⅎ╠╣√⁹╕√ ─ ⅛╠⁸ ▬ⱷכ☺ │⁸ ↑ ─ ─╖⌂╠∏⁸

─ ה ╩ ╘╢ ⅜ ↕╣√⁹ 

╩ ╕ⅎ≡⁸ ─ │⁸ ▬ⱷכ☺ ─ ╩↕╠⌐ ╠⅛⌐⇔⁸ ↄ

─ ≢ ≢⅝╢╙─≤⇔≡ ∆╢↓≤╩ ⇔√⁹∕─√╘⁸ ─3≈─

╩ ⇔√⁹ 1│⁸ꜞ☻◒ ⌐⅔↑╢ ▬ⱷכ☺ ╩⁸ ▬ⱷכ☺ ─

⌐⅔↑╢ ─ ≤⇔≡ ∆╢↓≤≢№╢⁹ 2⁸ ▬ⱷכ☺ ╩ ℮ ꜞ☻

◒ⱷ♇☿⁸⅜☺כ ↑ ─ ╩ ⇔⁸↕╠⌂╢ ┼─ ⸗♅ⱬכ◦ꜛfi╩

╘╢℮╢↓≤╩ ╠⅛⌐∆╢↓≤≢№╢⁹↕╠⌐ 3≤⇔≡⁸ ▬ⱷכ☺ ⅜⁸

⌐ ה ─ ™ ⌐ ∆╢ ╩ ⅎ≡™╢⅛╩ ∆╢⁹∕─√╘⌐⁸ ─ꜞ☻

◒◖Ⱶꜙ♬◔כ◦ꜛfi ≢│⁸№╕╡ ≤↕╣≡™⌂⅛∫√ 15-19 ╩ ⌐

ⅎ⁸ ↑ ─ 15-19 ⁸ 20-24 ⁸ 40-59 ≤─ ≢
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▬ⱷכ☺ ─ ╩ ∆╢⁹ 

│⁸ ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi╩ⱷ♦▫▪Ⱶ◒☻ ⇔⁸╟╡ ™ ⌐

↑╢≤™℮ ⌐⅔™≡⁸ ─ ⌐ ⇔℮╢╙─≤™ⅎ╢⁹ 

 

 
II   

II-1 ▬ⱷכ☺ ─  

ꜞ☻◒ ⌐⅔↑╢ ▬ⱷכ☺ ─ ╩ ∆╢√╘⌐⁸ ▬ⱷכ☺╩№╠⅛

∂╘ ⇔√ꜞ☻◒ⱷ♇☿⁸≥☺כ ⇔⌂™ꜞ☻◒ⱷ♇☿כ☺╩ ≤⇔≡ ⇔⁸

╩ ℮⁹ ▬ⱷכ☺ ─ ⌐⅔↑╢ ⅜ ⌂ ▬ⱷכ☺╩ ↕

∑╢↓≤⌐╟∫≡ ∂╢⌂╠┌⁸ ≤⇔≡ ∆╢ ∆⌂╦∟ ≤⇔≡ ▬

ⱷכ☺╩ ⇔√ │⁸ ⇔⌂™ ╟╡⁸ ↑ ─ ╩ ∆╢≤ ≢⅝╢⁹∕

↓≢ₐ↓┘≤ ▪♬ⱷכ◦ꜛfi ₑ╩ ⇔⁸▪♬ⱷכ◦ꜛfi≤⇔≡ ∆╢ ≤⁸

▪♬ⱷכ◦ꜛfi─ ╩ ™≡ ─╖≢ ∆╢ ╩ ⇔⁸ ♥☻♩⌐╟∫≡

─ ╩ ∆╢⁹ 

  
II-2 ⁸ ⸗♅ⱬכ◦ꜛfi─  

▬ⱷכ☺ │⁸ ⅎ⌂™ ╩ √↓≤ ™√↓≤─№╢╙─⌐ ⅝ ⅎ╢↓≤

≢⁸ ↑ ─ⱨ□Ⱶꜞ▪ꜞ♥▫ ה ╣ ╩ ╘╢≤ ⅎ╠╣╢⁹ │ⱨ□Ⱶꜞ▪ꜞ♥

▫─№╢ ⌐ ⇔≡│⁸⌂™ ⌐ ⇔≡⁸ ╩ ∟╛∆™↓≤⅜ ╠╣≡™╢⁹

↓─↓≤⅛╠▪♬ⱷכ◦ꜛfi │⁸ ⌐ ═≡⁸ ↑ ─ ╩ ⌐ ↕∑╛

∆ↄ⁸⅛≈ ⸗♅ⱬכ◦ꜛfi╩ ╘℮╢≤ ↕╣╢⁹∕↓≢ ─ ⌐ ∆

╢ ה ⁸ ╩⁸ ─ ≤ ≢ ⇔ ↔≤⌐ ╩ ∆╢⁹

ⅎ≡⁸∕╣∙╣─ ≢─ ⸗♅ⱬכ◦ꜛfi╩ ⇔⁸a↓┘≤ ▪♬ⱷכ◦ꜛfi ₑ

─ ⅜⁸ ┼─↕╠⌂╢ ╛ ┼ ┘≈ↄ ╩ ╘╢↓≤╩ ∆⁹ 

↕╠⌐⁸↓─╟℮⌂⸗♅ⱬכ◦ꜛfi─ ╕╡│⁸ ⅝ ↄ ─ ╩

∆╢≤ ⅎ╠╣╢⁹∕↓≢ ─ ⌐⁸ ⱨ▼כ☼╩ ↑⁸ √⌂ ╩

⇔≡ ─ ╩ ∆╢↓≤⌐⇔√⁹ 

 
II-3 ↑ ─ ─  

▬ⱷכ☺ ⅜⁸ ⌐ ה ─ ™ ⌐ ∆╢ ╩ ⅎ≡™╢⅛╩

∆╢⁹∕─√╘⌐⁸ ─ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi ≢│⁸№╕╡ ≤↕╣≡™⌂⅛

∫√ 15-19 ╩ ⌐ ⅎ⁸ ↑ ─ 15-19 ⁸ 20-24

⁸ 40-59 ≤─ ≢ ▬ⱷכ☺ ─ ╩ ∆╢⁹↕╠⌐⁸ ╩

∆╢ ⌐⁸ ┼─ ─ ╩ 5 ≢ ⇔⁸ ⅜₈№╢₉₈╛╛№╢₉≤

⇔√╙─╩ ⌐ ⅎ⌂™↓≤⌐╟╡⁸ ─ ≢╙₈ ⌂ ₁₉╩

≤⇔√ ≢⁸ ╩ ∆╢↓≤≤⇔√⁹ 

─ ≢─ │ 2002 ─ ≢№╡⁸ⱴכ◔♥▫fi◓ ≢ Z ≤ ↕╣

╢ ≢№╢⁹↓─ │⁸▬fi♃כⱠ♇♩Ⱡ▬♥▫Ⱪ ╕╣√≤⅝⅛╠▬fi♃כⱠ♇♩ ⌐

№╢↓≤ ≢№╡⁸▬fi☻♃◓ꜝⱶ╩│∂╘≤∆╢ ה ╩ ⇔≡™╢
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⅜№╢⁹↓─↓≤⅛╠⁸ ▬ⱷכ☺ ╩ ∆╢ₐ↓┘≤ ⁸e↓─ ⌐⅔™≡

⅜╟╡ ╠╣╢≤ ⅎ╠╣╢⁹↓─↓≤╩⁸╟╡ ⌐ ╠⅛⌐∆╢√╘⁸ ⌂

⌐⅔↑╢ ▬ⱷכ☺─ ╩ ∆╢ ▬ⱷכ☺ ╩ ™≡⁸

≤─ ≢╙ₐ↓┘≤ ₑ─ ╩ ╠⅛⌐∆╢⁹ 

 
-4 Web ≤ ⅝ 

1  

 2 ─ ╩ ⌐ꜞⱨ□▬fi↕╣√♥◐☻♩╩ ⌐⁸▪♬ⱷכ◦ꜛfi ─

ה ◖fi♥╩ ⇔≡⁸a ↓┘≤ ▪♬ⱷכ◦ꜛfi ₑ╩ ⇔√⁹ ▪♬ⱷכ◦ꜛfi

─ │ 1 ⁸♥◐☻♩ ꜞⱨ□▬fi─ │ 2 ⁸⅔╟┘ ─

⁹ ↕╣√▪♬ⱷכ◦ꜛfi│₈ ≤ ₉≤₈ ┌ↄ≤ ┌ↄ ₉─ 2
≢№╢⁹ │⁸ ╢╟⌐כ♃כ꜠♫─ fi≢⁸ꜛ◦כ꜠♫─ ≤╙ │ 5

≢№╢⁹ ≢│⁸↓─▪♬ⱷכ◦ꜛfi ╩∕─╕╕ ∆╢ ╩₈▪♬ⱷ ₉⁸

╩ ⌐⇔≡ ╡ ╩─╙√⇔≥╖─fiꜛ◦כ꜠♫⅝ ∆╢ ╩₈ ₉≤ ┬⁹ 

 
2  

-1⅛╠ 3─ 3 ╩ ∆╢√╘⁸ ♥☻♩╩ ™√ 1 2꜠ⱬꜟ

╩Web ⌐ ⇔√⁹ ⌐ ─ ╣╩ ⇔√⁹ ♥☻♩│⁸ ╩ ⌐ ∆╢

─└≤≈≢№╢⁹ ♥☻♩≢│⁸№╠⅛∂╘ ⌐ ⇔√ ─ ╩ ♥☻

♩ ≤⇔≡ ⇔⁸ ─ ⌐₈№∫√⅛ ⌂⅛∫√⅛₉╩ ⌡╢⁹∕─ ⁸ ─

╩ ∆╢√╘⌐⁸ ↕╣≡™⌂™ ⁸≈╕╡ ─ ⌐│⌂⅛∫√ distractor 

item ╩ ⌐ ╘╢─⅜ ≢№╢⁹ ∫≡ ♥☻♩┼─ ─ │₈ ⌐№∫√

target item ⌐№∫√≤ ⅎ╢ ₉₈ ⌐№∫√ target item ⌐⌂⅛∫√≤ ⅎ╢

₉₈ ⌐⌂⅛∫√ distractor item ⌐№∫√≤ ⅎ╢ ₉₈ ⌐⌂⅛∫√ distractor 

item ⌐⌂⅛∫√≤ ⅎ╢ ₉─≤⌂╢⁹ 

─ ≢│⁸╟╡ ⅛ↄ ─ ╩ ∆╢√╘⁸ ─ ⌐ ∂√ 5

╩ ⇔⁸ ─ ╩₈№∫√₉₈√┬╪№∫√₉₈╦⅛╠⌂™ ≥∟╠≤╙™ⅎ⌂™ ₉₈√

┬╪⌂⅛∫√₉₈⌂⅛∫√₉≤⇔√⁹∕─ ≢ ⌐ ∂√ ╩ ℮↓≤≤⇔⁸₈№∫√₉

₈⌂⅛∫√₉⅜ ─ │ 2 ⁸ ─ │-2 ╩ ⅎ⁸₈√┬╪№∫√₉₈√┬╪⌂⅛∫

√₉⅜ ─ │ 1 ⁸ ─ │-1 ╩ ⅎ⁸ ╩ ∆╢↓≤⌐⇔√⁹⌂⅔₈╦

⅛╠⌂™ ≥∟╠≤╙™ⅎ⌂™ ₉│ 0 ≤⇔√⁹ 

♥☻♩ ⌐≥↔ⱴכ♥│ ↕╣⁸ ≤ ─ ≢│ ∂╙─⅜ ™╠╣

√⁹√∞⇔⁸ ≢ ™╠╣√ ⅜ ⌂╢ ⁸ ╩ ≤⇔≈≈⁸ ─╖ ⌐

↕∑√⁹ ♥☻♩ ⌐≥↔ⱴכ♥│ 10 ↕╣⁸℮∟ 5 ⅜ target item⁸5 ⅜ distractor 

item≢№∫√⁹⌂⅔ distractor item│⁸ ⌐№∫√ ─ ⌐∆╢⌂≥⇔≡ ╩ ∆

╢╙─╩ ™√⁹ 

 

 

 

5



 

                1 Web ─ ╣ 

 

 
 3 ─√╘─  

 ─ ⌐ ⅎ≡⁸a ↓┘≤ ₑ─ ╩ ∆╢√╘⁸ ─ ╩ ∆╢

╩ ™√⁹ 

 
ᵑ ┼─  

 ₐ↓┘≤ ─e ⌐╟∫≡⁸ ┼─ ⌐ ⅜ ∂╢⅛╩ ⇔√⁹Web

┼─ ╩ ◓fi♬כꜞ◒☻╢╘ ≤⁸ ♥☻♩ ⌐⁸₈

⌐ ⅜№╢₉₈ │ ─ ⌐ ⅜№╢≤ ℮₉₈ ⌐≈™≡ ⇔ↄ

╢ ⅜№╢≤ ℮₉─ 3 ╩ ⇔√ 6 ⁹ 
ᵒⱷ♇☿כ☺  

 ₐ↓┘≤ ╩e ⇔√ ↑ ─ ╩⁸₈ ⇔⅛∫√₉₈ ⅛∫√₉₈ ∞∫√

₉₈ ⅜╦⅛╡╛∆⅛∫√₉₈ ⌐ ╡╛∆⅛∫√₉₈ ⅜╟ↄ╦⅛∫√₉─ 6

5 ≢ ⇔√⁹ 

ᵓ ⸗♅ⱬכ◦ꜛfi 

 ₐ↓┘≤ ₑ─ ⌐╟∫≡⁸ ⌐↕╠⌂╢ ┼─ ─ ⅜

╕╢⅛╩ ∆╢√╘⁸₈ ─ ╩⅝ↄ⌂╠ ─╟℮⌂ ⅜╟™₉₈↓─╟℮⌂

─ ⌂╠╙∫≤ ≡╖√™₉₈ ╩╖≡ ─▬ⱷכ☺⅜ ⇔ ↄ⌂∫√₉₈

╩╖≡ ─↓≤╩╙∫≤ ╡√™≤ ∂√₉─ 4 ╩ ⇔√⁹ 

 ⌂⅔⁸ᵑ⅛╠ᵓ─ │⁸₈ ≡│╕╢₉₈ ≡│╕╠⌂™₉╩ ≤∆╢ 5

⌐╟∫≡ ╩ ╘√⁹ 

6



 
4 ⱨ▼כ☼─  

 ⸗♅ⱬכ◦ꜛfi─ ╩↕╠⌐ ∆╢√╘⌐⁸ ⱨ▼כ☼⅜ ↕╣√⁹

│⁸ ⱨ▼כ☼⌐⅔™≡ 1 ─ ≤ ⌂╢ ─ₐ↓┘≤ ₑ╩

⇔√⁹ ⌐│⁸ 1 ≢₈ ≤ ₉ ╩ ⇔√ │⁸ ⅝ ↄ 3 ─

ⱨ▼₈│≢☼כ ┌ↄ≤ ┌ↄ ₉ ╩⁸ ⌐ 1 ≢₈ ┌ↄ≤ ┌ↄ ₉ ╩ ⇔√

│ 3 ≢₈ ≤ ₉ ╩ ⇔√⁹⌂⅔⁸ ⱨ▼⁸│≢☼כ 1 ≢─ ▪♬

ⱷ ⌐⅛⅛╦╠∏⁸∆═≡─ ⅜ ⌐╟╢ ╩ ∫√⁹ 

 
5 ▬ⱷכ☺  

 ₐ↓┘≤ ₑ─ ╩ ⌂ ─ ≤─ ≢ ╠⅛⌐∆╢√╘⌐⁸

▬ⱷכ☺ 5 ╩ ⇔√⁹ ꞉כ♦▫fi◓│ 3 │⁸

₈ ≡│╕╢₉₈ ≡│╕╠⌂™₉╩ ≤∆╢ 5 ⌐╟∫≡ ╩ ╘√⁹ ⅎ≡⁸

⌐⅔↑╢ ╩ ◓fi♬כꜞ◒☻⁸╘√╢ ⌐⁸ ─▪♬ⱷ ─ ⁸

▪♬ⱷ ─ YouTube, Instagram⌂≥ ─ ╩ ™√⁹ 

 
6  

ₐ↓┘≤ ₑ─ ╩ ⁸ ⌐ ⇔╟℮≤∆╢ ↑≤─ ≢ ╠⅛

⌐∆╢√╘⌐⁸ ▬ⱷכ☺ 5 ╩ ⇔√⁹ ꞉כ♦▫fi◓│

4  

 
7 ◓fi♬כꜞ◒☻  

 ╩ ∆╢√╘⁸ ─ ⁸ ⌐╟╢◖☻♩ⱬⱠⱨ▫♇♩ ─ ▬

fiⱨ◊כⱶ♪◖fi☿fi♩ ╩ ™⁸ ─ ╩ ∆╢√╘⌐ ◓fi♬כꜞ◒☻⌐

╩ ∫√⁹ fi◓≢│⁸♬כꜞ◒☻⁸⌐ ⌐ ∆╢ 3 ─ ⁸₈ ⌐ ⅜

№╢₉₈ │ ─ ⌐ ⅜№╢≤ ℮₉₈ ⌐≈™≡ ⇔ↄ ╢ ⅜№╢≤

℮₉╩ 5 ≢√∏⌡≡⁸ ⁸₈⌐╠↕⁹√⇔≥♃כ♦─ ╩ ⌐ ╢₉

√╘⁸ ⅜₈№╢₉₈╛╛№╢₉≤ ⇔√ ⅜ ⌐ ╘⌂™ ◓fi♬כꜞ◒☻ ─╖

─ ≢ ⅜ ⌐ ∆╢ ⅜⌂↕╣√⁹ 

 
8  

 │ Web⸗♬♃כ 540 ╩ ≤⇔⁸ 15-19 ╩ ⌐ 30 ⁸

20-24 ╩ ⌐ 18 ⁸ 40-59 ╩ ⌐ 2 ╩⁸∕╣∙╣

⇔⁸▬fiⱨ◊כⱶ♪◖fi☿fi♩≤ ◓fi♬כꜞ◒☻─╘√─ ─ URL╩ ⇔

√⁹ ה ─ │ ⅜ ╟╡ ↄ⌂╢↓≤⅜ ↕╣√√╘≢

№╢⁹∕─ ⁸ ≢ 5535 ⁸ ≢ 5527 ⁸ ≢ 4442 ◓fi♬כꜞ◒☻⅜ URL

⌐▪◒☿☻⇔√⅜⁸ᵑ▬fiⱨ◊כⱶ♪◖fi☿fi♩─ ≢▪◒☿☻╩ ∫√⁸ᵒ ⌐♅▼

♇◒⇔√⁸ᵓ ≥╢№╛╛ה╢№⅜ ⇔√⁸─™∏╣⅛─ ≢ ⇔√╙─⅜

2564 ⁸ 2422 ⁸ 1749 ≤⌂╡⁸ ≢◓fi♬כꜞ◒☻⌐ ↕╣√

│⁸ 2971 ⁸ 3105 ⁸ 2693 ≤⌂∫√⁹↓╣╠─ ⌐

7



URL╩ ⇔⁸ ≢ 700 ╩ ⅜♃כ♦╢ ╠╣╢ ╕

≢ ╩ ∫√⁹ ⌂ ♃כ♦ │⁸ 734 ⁸ 761 ⁸

793 ≤⌂∫√⁹ 

┼─

 ╩ ∆╢⌐ √╡⁸ ⌐⅔™≡ ╩ ↑⁸ ╩

√⁹╕√Web ◓fi♬כꜞ◒☻─ ⌐⅔™≡⁸ ─ ⌐ ≠ↄ▬fiⱨ◊כ

ⱶ♪◖fi☿fi♩╩ ™⁸ ┼─ ⌐╟╢ ╩ ⇔√⁹

╕√⁸distractor item⌐╟∫≡ ∫√ ╩ ∆╢ ⅝≢№╢√╘⁸ ♥☻♩─ ⌐⁸♥☻

♩ ─ ⅎ ╦∑╩ ⇔√⁹ ⅎ ╦∑─ ≢│target item, distracor item ∆═≡─ ⌐

⅔↑╢ ─ ⅜ⱨ▫כ♪Ᵽ♇◒↕╣ ─ ⅜ ↕╣╢≤ ⌐⁸distractor item⌐ ⇔

≡│ ⌐ ⇔™ ⅜ ↕╣╢╟℮⌐⇔√⁹

III   

⌐│ IBM SPSS Ver.28╩ ™√⁹ 

-1 ⌐⅔↑╢▪♬ⱷכ◦ꜛfi─  

 ♥☻♩─ │₈№∫√₉₈√┬╪№∫√₉₈╦⅛╠⌂™₉₈√┬╪⌂⅛∫√₉₈⌂⅛∫√₉≢

↕╣√⁹Target item≢│₈№∫√₉⅜ ⁸₈⌂⅛∫√₉⅜ ⁸distractor item≢│ ⌐⌂╢⁹

∕↓≢⁸ ╩₈+2₉⁸√┬╪≈⅝─ ╩₈+1₉⁸ ₈-2₉⁸√┬╪≈⅝─ ╩₈-1₉⁸╦⅛╠

⌂™╩₈0₉≤ ⇔√⁹ ↔≤⌐ 10 ─ ╩ ⇔⁸ ₈ ₉╩ ⇔⁸

╩ ∫√⁹ ▬ⱷכ☺ ─ ╩ ∆╢√╘⁸ ╩▪♬ⱷ ≤ ≢

⇔√≤↓╤⁸ ⅜ ╘╠╣√ p<0.001 ⁹ ╩ 1 ↔≤─ ⁸ 2

▬ⱷכ☺ ⅜ ⌐⅔╟╓∆ ⌐ ⇔√⁹

1 ↔≤─  

4.12 5.22 1190
3.10 4.60 1098

♥☻♩─ ▪♬ⱷ

8



2 ▬ⱷכ☺ ⅜ ⌐⅔╟╓∆  

 
 ╩ ⅎ⁸2 ▬ⱷכ☺ 3 ─ ANOVA ╩ ⇔√≤↓╤⁸

▬ⱷכ☺ ─ ─╖⅜ ╘╠╣⁸ ─ ⁸ │ ╠╣⌂⅛∫

√⁹ 2⌐ ⌐ √ ↔≤─ ⁸ 3⌐ ⌐╖√ ▬ⱷכ☺ ─

╩ ⇔√⁹ 

 

 
2 ⌐ √ ↔≤─  

 

 

 

 

(15-19 ) 4.04 5.30 370
(20-24 ) 4.07 5.40 398
(40-59 ) 4.23 4.99 422
(15-19 ) 3.29 4.99 364
(20-24 ) 2.71 4.62 363
(40-59 ) 3.29 4.14 371

▪♬ⱷ

9



3 ⌐╖√ ▬ⱷכ☺ ─  

 

 
-2 ⌐⅔↑╢▪♬ⱷכ◦ꜛfi─  

 ⌐ ∆╢ 3 ◓fi♬כꜞ◒☻⁸≡™≈⌐ ≢ ≥♃כ♦√⇔ ⌐

⇔√╙─≤─ ╩⁸ ≢ ⇔√⁹∕─ ⁸₈ ⌐ ⅜№╢₉₈ │

─ ⌐ ⅜№╢≤ ℮₉─ 2 ⌐⅔™≡ ─ ⅜ ⌐ ╠╣⁸™∏╣╙▪♬ⱷ

─ ⅜⁸ ╟╡ⱳ☺♥▫Ⱪ ┼─ ⅜ ⅝⅛∫√⁹ ₈ ⌐≈™≡ ⇔ↄ

╢ ⅜№╢≤ ℮₉≢│⁸ ⌂ ⅜ ╠╣⌂⅛∫√⁹ 3⌐ ─ ─ ╩⁸ 4⌐

↔≤─ ─ ╩ ⇔√⁹ 

 
 

3 ─ ─  
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4 ↔≤⌐╖√ ─  

 

 
-3 ⱷ♇☿כ☺ ⌐⅔↑╢▪♬ⱷכ◦ꜛfi─  

⌐ ⇔√ⱷ♇☿כ☺ 6 ╩ ≢ ⇔√⁹∕─ ⁸™∏╣─

⌐⅔™≡╙▪♬ⱷ ─ ⅜ ⌐ ⅛∫√⁹ 4⌐ ↔≤─ ⁸ 5⌐ ⌐

√ ─ⱷ♇☿כ☺ ╩ ⇔√⁹ 

 

 
4 ↔≤─  

 

 

ⱷ♇☿כ☺
▪♬ⱷ 3.19 1.12 1190

2.82 1.16 1098
▪♬ⱷ 3.51 1.08 1190

3.26 1.13 1098
▪♬ⱷ 3.10 1.14 1190

2.89 1.16 1098
▪♬ⱷ 3.81 1.04 1190

3.55 1.14 1098
▪♬ⱷ 3.61 1.06 1190

3.30 1.14 1098
▪♬ⱷ 3.56 1.02 1190

3.37 1.11 1098

⌐ ╡╛∆⅛∫√

⅜ ≢⅝√

⇔⅛∫√

⅛∫√

∞∫√

│ ⅛╡╛∆⅛∫√
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5 ↔≤⌐╖√ ─ⱷ♇☿כ☺  

 

 
-4 ⸗♅ⱬכ◦ꜛfi⌐⅔↑╢▪♬ⱷכ◦ꜛfi─  

⸗♅ⱬכ◦ꜛfi 4 ╩ ≢ ⇔√⁹∕─ ⁸4 3 ₈ ─

╩╖╢⌂╠ ╩⅝ↄ⌂╠ ─╟℮⌂ ⅜╟™₉ p 0.001₈↓─╟℮⌂ ─ ⌂╠╙

∫≤ ≡╖√™₉ p 0.001 ₈ ╩╖≡ ─▬ⱷכ☺⅜ ⇔ ↄ⌂∫√₉ p 0.05 ⌐⅔™

≡ ⌐╟╢ ⅜ ⌐ ╘╠╣⁸™∏╣─▪♬ⱷ ⅜ ⅛∫√⁹ ⁸₈ ╩╖≡

─↓≤╩╙∫≤ ╡√™≤ ∂√₉≢│ ⅜ ╠╣⌂⅛∫√⁹ 5 ⌐ ↔≤─ ⁸ 6

⌐ ↔≤⌐╖√ ⸗♅ⱬכ◦ꜛfi╩ ⇔√⁹ 

 
5 ↔≤─  

 

 

 

 

 

⸗♅ⱬכ◦ꜛfi
▪♬ⱷ 3.60 1.11 1190

3.21 1.18 1098
▪♬ⱷ 3.25 1.13 1190

2.96 1.16 1098
▪♬ⱷ 3.13 1.06 1190

3.06 1.12 1098
▪♬ⱷ 2.98 1.02 1190

2.89 1.04 1098

─╟℮⌂

╙∫≤ ≡╖√™

╙∫≤ ╡√™

▬ⱷכ☺ ↄ⌂∫√
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6 ↔≤⌐╖√ ⸗♅ⱬכ◦ꜛfi 

 

 
-3 ↑ ─ ─  

1 ⌐⅔↑╢ ─  

 ♥☻♩⌐⅔↑╢ ⌐⅔™≡│⁸ ▬ⱷכ☺ ─ ─╖⅜ ╘╠╣⁸

─ │ ╠╣⌂⅛∫√⁹ ▬ⱷכ☺ ╩ ⇔√▪♬ⱷ │⁸™∏╣─ ⌐

⅔™≡╙⁸ ╟╡ ⌐ ─ ╩ ⇔√⁹ -1  

 
2 ⌐⅔↑╢ ─  

 ≢ ⇔√ ─ ⌐≈™≡⁸ ▬ⱷכ☺ 2 3
─ ANOVA ╩ ⇔√⅜⁸ ▬ⱷכ☺ ─ ─╖⅜ ⌐ ╘╠╣⁸

─ │ ╘╠╣⌂⅛∫√⁹™∏╣─ ⌐⅔™≡╙⁸▪♬ⱷ │⁸ ╟╡╙

╩ ∆╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 

 
3 ₐ↓┘≤ ₑ─ ⌐⅔↑╢ ─  

 ⱷ♇☿כ☺ ≤ ⸗♅ⱬכ◦ꜛfi─ 10 ╩ ⌐⅛↑√≤↓╤

1 ⅜ ↕╣√⁹↓╣╠─ │⁸™∏╣╙ₐ↓┘≤ ₑ⌐ ∆╢ ↑ ─ ≢№╢

↓≤⅛╠⁸↓╣╠ 10 ╩ ⇔≡⁸ ₈↓┘≤ ─ ₉╩ ⇔√⁹↓

─ ⌐ ⇔≡⁸ ▬ⱷכ☺ 2 3 ─ ANOVA ╩ ⇔√≤↓╤⁸

▬ⱷכ☺ ─ ⁸ ─ ⁸ ⅜™∏╣╙ ╘╠╣√⁹ 

 ─ ⁸ ⌐⅔↑╢ ─ ⅜ ⌐ ╘╠╣√⁹ ╩ ⇔√ ─

⸗♅ⱬכ◦ꜛfi⅜⁸ ⌐⅔™≡ ─ ╟╡ ↄ⁸ ™≢⁸ ⁸ ≤⌂∫

√⁹ ⁸▪♬ⱷ ─ ⌐╟╢ ─ │ ╠╣⌂⅛∫√⁹↓─↓≤⅛╠⁸ ⅜
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ↄ⌂╢╒≥⁸▪♬ⱷכ◦ꜛfi≤™℮ ▬ⱷכ☺─ ╩№╠⅛∂╘ ╦⌂™≢╙⁸↓┘≤

│ ⅜ ↄ⌂╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 6⌐ ─ ⁸ 7⌐

⌐⅔↑╢ ▬ⱷכ☺ ≤ ─ ╩ ⇔√⁹ 

  
6 ─  

 

 

 
7  ⌐⅔↑╢ ▬ⱷכ☺ ≤ ─  

 

 
↓┘≤ ─ ┼─ ╩↕╠⌐ ∆╢√╘⁸ ╩ ⇔⁸ ╩ ≤

⇔√ ╩ ∫√⁹ 7⌐⁸ ⌐ √↓┘≤ ─ ╩ ⇔√⁹₈ ∞∫√₉

₈↓─╟℮⌂ ─ ⌂╠╙∫≤╖≡╖√™₉─ 2 ╩ ↄ ≢⁸ ─ ⅜

ↄ⁸ ─№╢↓≤⅜ ╠⅛⌐⌂∫√⁹↓─↓≤│⁸▪♬ⱷכ◦ꜛfi⁸ ♥◐☻♩ ≤

™∫√ⱷ♦▫▪⌐ ™╩ ⅎ≡⁸ ▬ⱷכ☺ ₈↓┘≤ ₉⅜⁸ ╩ ≤⇔√

ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─♠כꜟ≤⇔≡ ≢№╢↓≤╩ ∆╢⁹ 

 

 

ⱷ♦▫▪
(15-19 ) 33.95 8.33 370

(20-24 ) 33.52 8.15 398

(40-59 ) 33.75 8.03 422

(15-19 ) 32.86 8.76 364

(20-24 ) 31.43 8.43 363

(40-59 ) 29.67 7.87 371

▪♬ⱷ
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7 ⌐ √↓┘≤ ─  

 
 

 
4 ⌐⅔↑╢ ▬ⱷכ☺ ≤ ─  

 ▬ⱷכ☺╩№╠⅛∂╘ ∑∏≤╙⁸ ⌐⅔™≡₈↓┘≤ ₉⅜ ≢№∫√

≤⇔≡⁸ ⅜ ─ ⌐⅔™≡⁸ ▬ⱷכ☺╩ ∆╢ ╩╙≈↓≤⅜

ⅎ╠╣╢⁹∕↓≢⁸ ⌐ ∆╢ ≢№╢ ▬ⱷכ☺ ─ ≤ ─

╩ ◓fi♬כꜞ◒☻⁸√╕⁹√⇔ ⌐ ╩ ╘√▪♬ⱷ ⁸▪♬ⱷ ─

⌐≈™≡╙ ≤─ ╩╖√⁹ ╩⁸ 2 ≤ ▬ⱷכ☺ ⌐⅔↑╢

⌐ ⇔√⁹™∏╣─ ⌐⅔™≡╙⁸ │ ─ ╟╡ ⌐ ⅜ ↄ⁸

⌐⅔™≡⁸ ▬ⱷכ☺╩ ∆╢ ╩ ∫≡™╢↓≤⅜ ╠⅛⌐↕╣√⁹ 
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8 ≤ ▬ⱷכ☺ ⌐⅔↑╢  

 
-4  ─ ⅜ ≢─ ⌐⅔╟╓∆  

 ⱨ▼כ☼⌐⅔↑╢ ♥☻♩─ ╩⁸ ▬ⱷכ☺

2*3ANOVA ≢ ⇔√⅜⁸™∏╣─ ╙ ╘╠╣⌂⅛∫√⁹ ⁸ ─ ─

ⱷ♇☿כ☺ ≤ ⸗♅ⱬכ◦ꜛfi─ ╩ ╦∑√╙─ ⌐╟∫≡⁸

╩ 2 ⌐ ↑⁸ ≢⁸ ╩ ⇔√≤↓╤ ⅜ ╘╠╣√

p<0.001 ⁹ 9⌐ ↑⌐ ™√ ─ ╩⁸ 10⌐

⌐ √ ─ ⁸ 7⌐ ─ ⌐⅔↑╢ ─ ≤

─ ╩ ⇔√⁹▪♬ⱷכ◦ꜛfi≢№╣⁸ ≢№╣⁸ ⌐ ↕╣√₈↓┘≤ ₉⌐ ∆

╢ⱷ♇☿כ☺ ⅜ ↄ⁸ ⸗♅ⱬכ◦ꜛfi⅜ ╕∫√ │⁸ ⱨ▼כ☼⌐⅔™

≡ ⌂ ⅜ ↕╣√⁹ 
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9 ─ ─  

 

 

 

 

 
10 ⌐ √ ─  

 

 

 

 

Ɽכ
☿fi♩

Ɽכ
☿fi♩

10.00 25 1.1 1.1
11.00 8 .3 1.4
12.00 7 .3 1.7
13.00 3 .1 1.9
14.00 41 1.8 3.7
15.00 20 .9 4.5
16.00 7 .3 4.9
17.00 14 .6 5.5
18.00 23 1.0 6.5
19.00 20 .9 7.3
20.00 17 .7 8.1
21.00 34 1.5 9.6
22.00 56 2.4 12.0
23.00 41 1.8 13.8
24.00 48 2.1 15.9
25.00 41 1.8 17.7
26.00 63 2.8 20.5
27.00 70 3.1 23.5
28.00 84 3.7 27.2
29.00 84 3.7 30.9
30.00 202 8.8 39.7
31.00 130 5.7 45.4
32.00 96 4.2 49.6
33.00 94 4.1 53.7
34.00 95 4.2 57.8
35.00 100 4.4 62.2
36.00 104 4.5 66.7
37.00 94 4.1 70.8
38.00 117 5.1 76.0
39.00 93 4.1 80.0
40.00 75 3.3 83.3
41.00 61 2.7 86.0
42.00 59 2.6 88.5
43.00 47 2.1 90.6
44.00 34 1.5 92.1
45.00 29 1.3 93.4
46.00 56 2.4 95.8
47.00 24 1.0 96.9
48.00 25 1.1 97.9
49.00 21 .9 98.9
50.00 26 1.1 100.0

2288 100.0

(-32) 3.115 .162 1134
(33-) 5.120 .161 1154

n
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8 ─ ⌐⅔↑╢ ─ ≤ ─  

 

 
-5 ─ ⅜ ⌐⅔╟╓∆  

─ ─ ⱷ♇☿כ☺ ≤ ⸗♅ⱬכ◦ꜛfi─ ╩ ╦∑√╙

─ ─ ≢⁸ ה ⌂ ╩╘↨⇔≡ ⇔╟℮≤∆╢

↑ ╩ ⇔√≤↓╤⁸ ⅜ ╘╠╣√ p<0.001 ⁹▪♬ⱷכ◦ꜛfi≢№╣⁸ ≢№╣⁸

⌐ ↕╣√₈↓┘≤ ₉⌐ ∆╢ⱷ♇☿כ☺ ⅜ ↄ⁸ ⸗♅ⱬכ◦ꜛfi⅜

╕∫√ │⁸ ╩ ╘╢↓≤⅜ ↕╣√⁹ 11⌐ ⌐╖√

⁸ 8⌐ ⌐⅔↑╢ ─ ≤ ─ ╩ ⇔√⁹ 

 

 
11 ⌐╖√  

 

 
 

 

 

 

 
 

16.14 4.00 1134
19.02 3.31 1154
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9 ⌐⅔↑╢ ─ ≤ ─  

 

 

 

 

 
IV   

⌐№√╢ ≢│⁸ ▬ⱷכ☺ ─ ╩↕╠⌐ ╠⅛⌐⇔⁸

ↄ ─ ≢ ≢⅝╢╙─≤⇔≡ ∆╢↓≤╩ ⇔√⁹∕─√╘⁸ ─3≈─

╩ ⇔√⁹ 1│⁸ꜞ☻◒ ⌐⅔↑╢ ▬ⱷכ☺ ╩⁸ ▬ⱷכ☺

─ ⌐⅔↑╢ ─ ≤⇔≡ ∆╢↓≤≢№∫√⁹ 2│⁸ ▬ⱷכ☺ ╩ ℮

ꜞ☻◒ⱷ♇☿⁸⅜☺כ ↑ ─ ╩ ⇔⁸↕╠⌂╢ ┼─ ⸗♅ⱬכ◦

ꜛfi╩ ╘╢℮╢↓≤╩ ╠⅛⌐∆╢↓≤≢№∫√⁹↕╠⌐ 3≤⇔≡⁸↓─╟℮⌂ ▬ⱷ

☺כ ╩ ≢⅝╢ ⅜⁸ ⌂ ⌐⅔™≡ ▬ⱷכ☺╩ ∆╢ ⌐⅔™

≡ ╩ ≈↓≤╩ ╠⅛⌐∆╢↓≤≢№∫√⁹ 

 
─ ╩ ∆╢√╘⁸ ≢ ⇔√ ▬ⱷכ☺ ⌐╟╢ꜞ☻◒ⱷ♇☿כ

☺ₐ↓┘≤ ♥◐☻♩ ₑ╩ ™≡⁸№╠⅛∂╘ ▬ⱷכ☺╩ ⇔√▪♬ⱷכ◦ꜛfi

╩ ⇔⁸∕╣╩ ≤⇔≡ ™√ ╩ ∫√⁹ │⁸▪

♬ⱷכ◦ꜛfi ─ ╩ fiꜛ◦כ꜠♫⁸⇔⌐ ─╖╩ ⇔√⁹ ⅎ≡⁸

─ ╩3 ⌐ 15-19  n=734⁸ 20-24 n=761⁸ 40-59

n=793 ⌐ ⇔⁸ ▬ⱷכ☺ ▪♬ⱷ

─2 3 ≢ ⇔√ ─ ⁸ ─ ⅜ ╠⅛⌐⌂∫√⁹ 
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1 ▪♬ⱷכ◦ꜛfi╩ ⇔√ ↑ │⁸ ─╖╩ ⇔√ ↑ ⌐ ⇔≡⁸ ⌂

╩ ⇔√⁹ 

2 ⌐⅔↑╢▪♬ⱷכ◦ꜛfi─ │⁸ ⌐⅔™≡ ╘╠╣√⁹ 

3 ▪♬ⱷכ◦ꜛfi╩ ⇔√ ↑ │⁸ ⌐ ∆╢ ⅜⁸ ⌐ ═≡

⌐ ⌐ ⇔√⁹╕√ │⁸ ─╖╩ ⇔√ ↑ ⌐ ⇔≡⁸ ⅝⅛∫√⁹ 

4 ↑ ─ꜞ☻◒ⱷ♇☿כ☺⌐ ∆╢ │⁸▪♬ⱷכ◦ꜛfi─ ⅜ ╟╡ ⅛∫√⁹ 

5 ▪♬ⱷכ◦ꜛfi╩ ⇔√ ↑ │⁸ ─╖╩ ⇔√ ↑ ╟╡⁸ ─

⸗♅ⱬכ◦ꜛfi⅜ ╕∫√⁹ 

6 ꜞ☻◒ⱷ♇☿כ☺ ≤ ⸗♅ⱬכ◦ꜛfi⅛╠⌂╢ ╩ ⌐ ╢

≤⁸▪♬ⱷכ◦ꜛfi ≢│ ⅜ ╠╣⌂⅛∫√⅜⁸ ─╖ ⌐⅔™≡ ™ ╒

≥ ⅜ ⅛∫√⁹ 
7 ─ ⌐⅔↑╢ ▬ⱷכ☺ ─ │ ≢ ↄ⁸ ⌐⁸ ⌐⅔™

≡ ≢№∫√⁹ 

8 ⌂╢ ─₈↓┘≤ ₉╩ ⇔ ♥☻♩╩ ∫√ ⱨ▼כ☼ ─

│⁸ ⌐╟∫≡ ↕╣√ ≤ ⇔≡™√⁹ ─₈↓┘

₉⌐ ∆╢ ⅜ ™ ↑ │⁸ ─ ⌂╢ ─₈↓┘≤ ₉⌐ ∆╢

⅜ ↕╣√⁹ 

9 ₈↓┘≤ ₉─ ⌐╟∫≡ ↕╣√ ─ ↕│⁸ ↑ ─

╩ ⇔√⁹ 

 
▬ⱷכ☺ ─ ⌐⅔™≡⁸ ⅜ ⇔√≤↓╤│⁸ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi

─ ↑ ⌐⁸ᵑ ⌂ ∆⌂╦∟ ⇔™ ╩╙∫≡╙╠℮↓≤⁸⅔╟┘ᵒ▬ⱷכ

☺ ╩⅝∫⅛↑⌐⁸╙∫≤ ⌐≈™≡ ╡√™≤™℮ ∟╩╙∫≡╙╠℮↓≤⁸─2 ≢

№∫√⁹ ≢│⁸ᵑ⌐ ⇔≡⁸▪◌♦Ⱶ♇◒⌂ ╩ ⌡╢↓≤⅜≢⅝⁸ꜞ☻◒◖Ⱶꜙ

─fiꜛ◦כ◔♬ ⌐ ≢⅝╢ ⅜ ⇔√⁹╕√⁸ᵒ⌐ ⇔≡│⁸ ↑ ─ ≤─

≢ √⌂ ╩ ≡⁸ ─ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi⌐ ∆╢ ⅜ ╠╣√⁹ 

 
▬ⱷכ☺ │⁸ ↑ ─ ▬ⱷכ☺ ╩ ∆↓≤≢ ⇔™ ─ ╩ ≢⅝

╢⁹ ⅜ ⇔√₈ ▬ⱷכ☺ ╩ ™√ꜞ☻◒ⱷ♇☿כ☺ₐ↓┘≤ ₉e│⁸

↑ ─ ⌐⅔™≡ ≢─fl▫fl▫♇♪⌂ ▬ⱷכ☺╩ ∆╢↓≤⌐╟∫

≡⁸ ─ ⇔™ ╩ ≤⇔≡ ∆╢↓≤⅜≢⅝╢⁹∆⌂╦∟ ─ ⇔™

╩ ∆╢√╘─ ⌂ ≢№╢≤™ⅎ╢⁹ ─ ≢│⁸↓─╟℮⌂

─ ▬ⱷכ☺ ╩╟╡ ⌐∆╢√╘⁸№╠⅛∂╘▪♬ⱷכ◦ꜛfi≤⇔≡ ▬ⱷכ☺

╩ ⇔≡ ⇔⁸∕─ ╩ ⇔√↓≤≢⁸ ▬ⱷכ☺ ─╙≈ ╩↕╠⌐

⌐ ≢⅝√⁹ 
⌐⁸▪♬ⱷכ◦ꜛfi⌐╟∫≡ ▬ⱷכ☺╩ ∆╢↓≤≢⁸ ▬ⱷכ☺ ─

⇔↕╛ ⇔╖╛∆↕╩ ↕∑╢↓≤⅜≢⅝⁸ꜞ☻◒ⱷ♇☿כ☺≤⇔≡╟╡ ⌂

⅜ ╠╣╢↓≤╙ ↕╣√⁹↓╣│ ≢ ⇔™─≢│⌂™⅛≤™℮ ↑ ─ ™ ╖╩

↕┬╢↓≤⁸∆⌂╦∟ ─ ⅛╠ ⇔∏╣√ ─ ⅜⁸ ┼─ ╛

⸗♅ⱬכ◦ꜛfi⌐ ⇔√≤ ⅎ╠╣╢⁹ │⁸ ↑ ─ ╩ꜞ☻◒ⱷ♇☿כ☺⌐
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╣╢ ≢ ∆╢Ɽꜝ♄▬ⱶ╩ ™√ ⁸▪♬ⱷכ◦ꜛfi⌐╟╢ ▬ⱷכ☺ ─

⅜⁸ ┼─ ╛ ≤─ ⌐ ∆╢ ╩ ↕∑℮╢↓≤╩ ╠⅛⌐

⇔√⁹╕√⁸▪♬ⱷכ◦ꜛfi ⌐╟∫≡ ⸗♅ⱬכ◦ꜛfi⅜↕╠⌐ ╕╢↓≤╙ ╠⅛⌐

⌂╡⁸ ▬ⱷכ☺ ─ⱷ♦▫▪Ⱶ◒☻ ⌂ ⅜ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─

≤⇔≡ ≢№╢↓≤╩ ⇔√⁹ 

▬ⱷכ☺ │⁸ ⁸ ₁⌂ⱷ♦▫▪Ⱶ◒☻ ⅜ ⌂♥◐☻♩ ™╦╝╢

≤⇔≡─ ╩ ≤⇔≡™√⁹a ↓┘≤ ₑ│⁸∕─♥◐☻♩ ⅜ ─ ▬ⱷ

╩☺כ ה ∆╢╙─≢№╢ ⁸ ⁸ 2 ─ ⁹

─ ╩ ∫√ ─ ⅛╠⁸ ─ ▬ⱷכ☺ ─ ⌐≈™≡⁸

™ ≤ ⅜ ╠╣√⁹∕╣│⁸ ⌐♥◐☻♩⅛╠ ▬ⱷכ☺╩ ה ≢

⅝╢ ─ ⅜ ⌐╟∫≡ ⌂╡⁸ ⌐╟∫≡ ▬ⱷכ☺ ╩ ™√ꜞ☻◒◖

Ⱶꜙ♬◔כ◦ꜛfi─ ╩ ⅎ√ ⅜ ≢№╢≤™℮╙─≢№╢⁹ 

⁸ ⱷ♇☿כ☺ ≤ ⸗♅ⱬכ◦ꜛfi─ ⌐ ⇔≡⁸ ⌐

∆╢ ™ ⅜ ╠╣™╢⁹∕╣│⁸ ╩ ╦⌂™ ─╖─ ⌐⅔

™≡ ⅜ ╘╠╣√↓≤≢№╢⁹ ∆⌂╦∟♥◐☻♩─ ╖ →⌐╟╢ ⌐⅔↑╢

│ ⁸ ⁸ ─ ⌐ ↄ⁸ ≢│ ⅜ ∆╢▪♬ⱷכ◦ꜛ

fi ≤ ⅜⌂⅛∫√⁹≈╕╡ │⁸♥◐☻♩─ ⌐⅔™≡ ╠ ▬ⱷכ☺╩ ™╢

╩ ∫≡™√ ⅜ ™⁹ ⌐⁸ ⌐ ▬ⱷכ☺╩ ∆╢

╩ ⇔√⅜⁸ ™ ╒≥ ⅜ ↄ⁸ ⌐⅔™≡ ╩ ∆╢ ╙ ⅛∫

√⁹↓─ │⁸ ╟╡ ⌐⅔™≡↕╠⌐ ≢№∫√⁹ │⁸ ⅛╠ ▬

ⱷכ☺─ ⇔√ ╩ ╖⁸↕╠⌐ ▬ⱷכ☺⅜ ⇔≡™⌂™ ╩ ∆╢ ⌐╙

⇔≡ ⇔≡™╢─∞≤™ⅎ╢⁹ 

≈╕╡⁸ ▬ⱷכ☺ ╩ ™≡ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi╩ ℮ ⁸ ╩ ≤

∆╢ ⌐│⁸╦↨╦↨▪♬ⱷכ◦ꜛfi⌐⇔⌂ↄ≡╙⁸ ╠⅜ ╠ ─ ≢ ▬ⱷכ☺╩ ╡

⇔≡ↄ╣╢≤™℮↓≤≢№╢⁹ ⁸ ╩ ≤∆╢ ⌐│⁸▪♬ⱷכ◦ꜛfi╩ ™≡

▬ⱷכ☺╩ ∆╢↓≤≢⁸ ▬ⱷכ☺⌐╟╢ ╩ ꜠ⱬꜟ⌐ ↕∑╢↓≤

⅜≢⅝╢≤™ⅎ╢⁹ ─ ≢│⁸ ▬ⱷכ☺ ╩ ╗ ⌐⅔™≡ ─

⅜ ╠╣╢≤ ⇔≡™√⅜⁸ │⁸ ▬ⱷכ☺ ⅜ ⌂ ≢│∕─ ⅜

⌂ↄ⁸╗⇔╤ ⌐⅔™≡ ⅜ ≢№╢≤™℮╙─≢№∫√⁹ 

⇔⅛⇔⌂⅜╠ ⁸ ∆⌂╦∟ ♥☻♩─ ≢│ ─ │ ╘╠╣∏⁸

⌐⅔™≡ ⌐ ⅜ ╣≡™√ ≢│⌂⅛∫√⁹↓─ │⁸⅔∕╠ↄ ≤

⅜ ⌂╢ ─ ╠╣╢╙─≢№╢√╘≢№╤℮⁹ │ ≤™

℮ ─ ≢№╢ ⁸ │₈ ה™⇔ ™₉₈╙∫≤ ≡╖√™₉≤™℮

─ ≢№╢⁹ ─♥◐☻♩─ ▬ⱷכ☺ │⁸ ▬ⱷכ☺╩ ℮

↓≤⌐╟∫≡ ה™⇔ ™≤™∫√ ≤ ┘≈⅝╛∆™─⅛╙⇔╣⌂™⁹⇔⅛⇔⁸

≤ ─ │⁸ ⌐ ⌐ ⇔√ ≢│⌂™⁹↕╠⌐▬ⱷ

☺כ ⌐╟╢ ▬ⱷכ☺ ⅜ ╩ ∆╢↓≤│⁸ ≢ ╡ ⇔ ╠⅛⌐↕╣

≡⅝√↓≤≢№╢⁹ ⌐⅔↑╢ ▬ⱷכ☺ ≤ ─ │⁸ ╩ ℮ ⌐

∆╢ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─№╡ ╩ ⅎ╢ ≢ ⌂ ≤™ⅎ╟℮⁹ 

≢│⁸ ▬ⱷכ☺ ⌐╟∫≡ ╘╠╣√ ─ ↕⅜⁸ ⅝ ↄ
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─ ╩ ≢⅝╢↓≤╙ ↕╣√⁹ ─₈↓┘≤ ₉╩ ה™⇔ ™≤ ∂⁸

┼─⸗♅ⱬכ◦ꜛfi╩ ╘√ │⁸ ™≡ ↕╣√ ─ ⌂╢╙℮ ─↓

┘≤ ♥◐☻♩ ─ ⅜ ↕╣√⁹ 

↓─↓≤│⁸ ⌐⅔↑╢ ─ ─ ╩ ∆╢╙─≢№╢⁹ ─ ≢│⁸

≤ ≢│ ─ ⌂╢₈↓┘≤ ₉╩ ™√⁹ ─ ╩ ∆╢ⱨ▼

╩☼כ ⇔≡╣┌⁸ ─ ⅜ ↕╣⁸╟╡ ╣⌐ↄ™ ∆⌂╦∟ ≤⇔≡

∆╢↓≤⅜ ≢⅝╢⁹ 

↕╠⌐ ⁸ ─ ╩ ה™⇔ ™≤ ∂╢↓≤⅜⁸ ↑ ─ ╩ ↕

∑╢↓≤╙ ≤⇔≡ ╠╣√⁹ ─ ⅛╠⁸ ▬ⱷכ☺ ╩ ™≡ꜞ☻◒◖Ⱶꜙ♬

╩fiꜛ◦כ◔ ⇔™╙─⅛╠ ⇔╖╛∆™╙─⌐∆╢↓≤≢⁸ ↑ ⅜ ∂╢ ▪◒☿☻─

╩ ↄ∆╢↓≤⅜≢⅝⁸↕╠⌐⸗♅ⱬכ◦ꜛfi╩ ↕∑╢↓≤≢ ⅝ ↄ ╩╟╡

ה ⌐ ↕∑╢↓≤⅜ ≢№╢≤™ⅎ╢⁹ 

 

 
V   

≢ ⇔⁸ ↑ ─ ╛⸗♅ⱬכ◦ꜛfi⌐⅔↑╢ ─ ╩ √₈ ▬ⱷ

☺כ ⌐╟╢ꜞ☻◒ⱷ♇☿כ☺ₐ↓┘≤ ₉e│⁸ ≤™℮ │ ∫≡™≡╙⁸

╩ √⌂™ ₁┼─ ─ ≤⇔≡ ≢№╢≤ ≠↑╠╣╢⁹ ▬ⱷכ☺

│⁸ ⌐ ⇔≡ ╩ √∏⁸ ╠⌂™ ─ ╛ ™ ╖⌐≤╠╦╣≡™╢ ₁─

╩ →⇔⁸└™≡│ ╛ ⌐ ∆╢ ─ ╩ ↕∑╢ꜞ☻◒◖Ⱶꜙ

≡⇔≥ꜟכ♠הfiꜛ◦כ◔♬ ≢ ≢⅝╢╙─≢№╢⁹ 

 

 
VI  ─  

─ ▬ⱷכ☺ │⁸3 ─ ≢ ⇔√⁹ 

⅛╠│ √⌂ ≢№╢₈ ▬fi◓ꜟכⱪꜞה ☻◒◖Ⱶꜙ♬◔כ♃כ Ing-RCT

─ ⌐ ↑√ ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi◕כⱶ IRC-game ─ ≤ ₉⌐ ╡ ╗⁹

≢│⁸ ╩Ing-RCT≤⇔≡ ∆╢─√╘─ ◓fi♬כ꜠♩ꜟ◐☻⌂ ≤⇔≡ICR-

game╩ ה ⇔⁸ ≡⇔≥ꜟכ♠ ∆╢↓≤╩ ∆╢⁹ICR-game│⁸ ┼─

╛ ─ ╩ ╗ ─ ╩ ⌐⇔√ꜞ▪ꜟ -ⱶ≢№╡⁸IRCכ◕▬꜠ⱪꜟכ꜡

game≢─ ╡ │⁸ ─ ╩ ╘⌂⅜╠ ⌂ ╩ ↑ ⌐ ⇔≈≈ ⅎ╢

⅜⁸ ↑ │⁸ ─ ╛ ╩ ─ ≤⇔≡ ⅎ╢ ⅜≢⅝╢⁹

─ ╩ ∆╢↓≤≢⁸ │⁸ ⌐⅔™≡│ ⌐ ↑√ ⌂ ≤

⌂╡⁸ ⌐│ ≢ ╠╣╢ ╛ ╩ ⇔⁸ ╩ ⅎ╢ ╩ ⅎ╢Ing-RCT─☻◐

ꜟ╩ ⌐≈↑╢↓≤⅜≢⅝╢⁹IRC-game│ ⌂╢ ⱶ≢│⌂ↄ⁸כ◕ ─☻◐ꜟ ╩

⌐ ≢⅝╢╙─≤⇔≡ ╢↑⅔⌐ⱶכ◕⌐╠↕⁹╢∆ ─

╩ ℮↓≤≢⁸ ⌐ ∆╢IRC─ ╩ ╠⅛⌐⇔⁸ ⌐⌂╡⅜∟⌂ RC

╩ ℮ √⌂ ─RC─№╡ ╩ ∆╢⁹ 

≢ ⇔√ ▬ⱷכ☺ │⁸IRC-game⌐⅔↑╢ ╡ ─ ◖fi♥fi♠≤⇔≡

ⱶכ◕√╕⁹╢╣↕ ─ ≤⇔≡₈↓┘≤ ▪♬ⱷכ◦ꜛfi ₉╩ ™╢
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≢№╢⁹ 

 
↓─ ⌐ ∆╢ ╕≢─ ⁸  

⌐⅔↑╢ ה ─  

ה .1 ╒⅛ ⌐╙∫≡╙╠™√™ ⌐כ◦ꜝ♥ꜞ ∆╢

 ─  2019.9.11  ⁸ ⁸ ⁸  

ה .2 ╒⅛ ▬ⱷכ☺ ╩ ™√ ─

▬ⱷכ☺ ⌐ ∆╢  53 ⱪכ♩♁▬▪ 2021.7.9 

online  ⁸ ⁸ ⁸  
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Effectiveness of Risk Messages Employing Imaging Expressions on Radiation 
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Abstract 

This study aimed to develop risk messages using the newly created scientific term “imaging expression on 

radiation,” and to examine their effectiveness on risk communication to people who have low concern toward 

radiation. Based on the last year findings, we hypothesized that visualizing was as important factor of the 

imaging expression’s positive effect on memory. To reveal the effect of visualization, we conducted a 2 * 3 

factorial design recognition experiment. One factor was the visualization that manipulated by the stimuli: an 

animation (with motion-pictures) or a narration (without motion-pictures). The other factor was the age-

segments of the participants: the teenager segment (aged 15-19), the young adult segment (aged 20-24) and 

the middle age segment (aged 40-59). We set two kinds of dependent variables: one for examining 

participants’ memory and the other for their attitudes. The memory was measured by the total correctness of 

the 10 recognition tests. The attitudes were measured by participant’ interest and motivation for radiation 

knowledge. Concerning the recognition tests, results of an ANOVA showed a significant difference in the 

visualization factor (p<0.001), but not in the age-segments factor nor the interaction. As for the interest and 
the motivation, the results of ANOVA showed a significant difference in the visualization factor(p<0.001), 

among the age-segments factor (p<0.001) and the interaction (p<0.05). Compared to the other generations, 

the teenagers enhanced their interest and motivation in the narration condition. This result was interpreted by 

their high frequency of visualizing their images in information processing in daily. 
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12 

─ ⌐ ╢  
 

 

 
▬ⱷכ☺ ╩ ™√ ─  

₈▬ⱷכ☺ ╩ ™√ꜞ☻◒ⱷ♇☿כ☺─ ₉ 

 3 4 1 4 2 28  

 

ה   

ה    

ה    

 
ה   

ה      

   ◄Ⱡꜟ◑כ◦ꜝ♥ꜞכ ה  

 

 

≢│⁸ ⅜ ≤∆╢ ─ ⌐ ∆

─כ◦ꜝ♥ꜞ╢ ⌐ ↑≡⁸ ─ ─ ⅛╠⁸ ▬ⱷכ☺

─ ⌐ ⇔√⁹ 

│⁸ ▬ⱷכ☺ ─ ⌐ ↑≡⁸ ─ ⅜⁸

⅜ ⌐≈™≡ ∆╢ ≢ ⌂ ╩כ◦ꜝ♥ꜞ ╢

╩ ⇔⁸ ∆╢◖fi♥fi♠─ ⌐ ⇔√⁹ 

│⁸ ─ ─ ⌐☼כ♬≥כ◦ꜝ♥ꜞ─ ∆╢

╛ ─ ⅛╠⁸₈√≤ⅎ₉╩ ™≡ ↕╣√

▬ⱷכ☺ ─ ─ ┘ ─ ⌐≈™

≡⁸ ╩ ⌐ ▬fi♃ⱦꜙכ ┘▪fi◔כ♩╩ ⇔√⁹▪fi

─♩כ◔ ≢│⁸ ⇔√▬ⱷכ☺ ─ ⌐≈™≡₈ ≢⅝

≡™⌂™₉≤∆╢ │ 10 ╩ ∫≡⅔╡⁸╕√ ─ ⌐≈

™≡╙ ⅜ ╩ ∫√⁹ ⁸▬fi♃ⱦꜙכ ≢│⁸

⅜ ╛ ╩ ↄ↓≤⅜⌂™╟℮⁸ ⌂≥╩↕╠⌐ ∆╢

⅜№╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

≢№╢ │⁸ ⅜ ∆╢ ≤⇔≡ →√ 4≈─

─℮∟⁸1 ─ ─ ╩┤╕ⅎ⁸√≤ⅎ╩ ™√

▬ⱷכ☺ ₈↓┘≤ ₉╩Ⱪꜝ♇◦ꜙ▪♇ⱪ⇔⁸▬ⱷכ☺ ╩ ™√

─ꜞ☻◒ⱷ♇☿כ☺╩ ↕∑╢↓≤╩ ≤⇔√⁹╕√⁸

4) ▬ⱷכ☺ ╩ ⌐ ™╢↓≤⅜≢⅝╢ꜞ☻◒◖Ⱶꜙ♬◔כ♃─

⌐ ∆╢√╘⁸ꜞ ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌐ ↑≡↓┘≤ ≤∕

─ ╩ ⅎ╢ ⌐ ⇔≡⁸ ⌐≈™≡─ ╩
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⌐ ™⁸ ≤≤╙⌐ ╩ ⇔√⁹ 

⁸☺כ☿♇fi⁸ꜞ☻◒ⱷꜛ◦כ◔♬ꜙⱵ◖◒☻ꜞ ♪כ꞉כ◐ ⁸▬ⱷ⁸☺כ ▬

ⱷכ☺fi◓⁸▪♬ⱷכ◦ꜛfi 
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I   

23 3 ⌐ ⅝√ 1F ⅛╠10 ⅜ ⇔√⁹

╩ ╗ ⌐│⁸ ↄ─ ₁⅜ ┘ ⌐ ⇔≡ ╩ ↄ≤≤╙⌐⁸

⅜ ≤⌂╢⁹1F ⌐⅔™≡│⁸ ⌐⅔™≡⁸ ⌐≈™≡⁸ ⇔™

╩ ∆╢√╘⁸ ⌐╟╡ ≢↕╕↨╕⌂ ⌐ ∆╢ ⅜ ↕╣√⁹

⅛╠╙ ↄ─ ⌐ ∆╢ ╛ ⅜ ↕╣√⁹⇔⅛⇔⁸ ─ ≢

╙⁸ ⅜≥─╟℮⌂ ╩ ⇔≡™╢─⅛╩ ⌐ ≢⅝≡⅔╠∏⁸ ─

⌐ ∫√ ╩ ∫√ ⁸ ⌐ ∆╢ ╛ ┼─ ╩ ╠∆ ≤⌂∫√⁹ 

≢│⁸ ⌂ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi RC ─ ─√╘⁸ ▬ⱷכ☺ ╩

™√ ─ ⌐ ∆╢ ╩ ╘≡⅝√⁹ ⌐⅔™≡│⁸

≤⇔≡ ╛ ⅛╠⁸ ⅜ ≤∆╢ ─ │

⅛╩ ╡⁸ ▬ⱷכ☺ ─ ╩ ⇔√⁹ 2 │⁸ ⌐ ⇔√▬

ⱷכ☺ ─ ┘ ─ ⌐≈™≡─ ┼─▪fi◔כ♩ ┘▬fi♃ⱦꜙ

כ ╩ ™⁸ ╩ ⇔√⁹ ≤⌂╢ 3 │⁸▬ⱷכ☺ ╩

↕∑╢√╘⁸ ─ ─ ╩ ╕ⅎ⁸▬ⱷכ☺ ─Ⱪꜝ♇◦ꜙ▪♇ⱪ╩

⇔√⁹Ⱪꜝ♇◦ꜙ▪♇ⱪ│⁸ ⌐ ∆╢ ⌐╙ ה ╩ ∫≡╙╠ⅎ╢╟℮⌐╦

⅛╡╛∆ↄ⁸ ⌂ ≠⅛™≤⁸ ⅜≢⅝╢⅛⅞╡ ≢⅝╢╟℮ ↑√⁹╕√⁸

┼─ ה ─ ≤⇔≡⁸ ≤≤╙⌐⁸ ⇔√▬ⱷכ☺ ╩ ─

╛ ─ ╩ ∆╢↓≤≤⌂╢≢№╤℮ ⌐ ≡╙╠™⁸≥─╟℮⌂

≢ ⇔√▬ⱷכ☺ ⅜ ≢⅝╢⅛ ─ ╩ ⇔√⁹ 

│⁸ ▬ⱷכ☺ ⌐╟╢ꜞ☻◒ⱷ♇☿כ☺─ ╩ ⇔⁸◖Ⱶꜙ♬◔

╢⌂≥כ♃כ ⅜ ⌐ ≢⅝╢╙─≤∆╢√╘─╙─≢№╢⁹∕─ ≢⁸RC

─ ≢ ⅎ╢♠כꜟ─ ⌐ ∆╢╙─≢№╡⁸ ⌐╟╢ RC─ ⌐ ∆╢╙─

≢№╢⁹ 

 

II   

-1  RC ≤⇔≡─ ▬ⱷכ☺ ─Ⱪꜝ♇◦ꜙ▪♇ⱪ 

(1) ▬ⱷכ☺ ─ ⇔ⱳ▬fi♩ 

 Ⱪꜝ♇◦ꜙ▪♇ⱪ╩ ∆╢ ─ ▬ⱷכ☺ │⁸ 2 ⌐ ≢ ⇔√ 3

≈─▬ⱷכ☺ ≤⇔√⁹▬ⱷכ☺ │⁸ ╩₈↓┘≤₉⁸ ╩₈↓┘≤⅜ →╢

─ ─ ₉⌐√≤ⅎ≡⁸ᵑ ≤ ⁸ᵒ ┌ↄ≤ ┌ↄ⁸ᵓ 

ה ╩ ⇔√╙─≢№╢⁹ 

 ꜞⱨ□▬fi╩ ∆╢ │⁸ 2 ⌐ ⇔√ ─Web▪fi◔כ♩ ┘

▬fi♃ⱦꜙכ ⌐⅔™≡⁸ ⅛╠─ ⅜ ⅛∫√ ⌐ ∆╢ ⌐≈™≡─

⅜ ↕╣≡™⌂™≤─ ⅜№∫√╙─╩ ⇔⁸ ∆╢↓≤≤⇔√⁹↓─╒

⅛⌐╙⁸ ╛ ─ ╩ ╣ ⅎ⁸╦⅛╡╛∆ↄ⇔√╒℮⅜╟™⁸ ╩ ╛ ⇔√

╒℮⅜ ™≤™∫√ ╙№∫√⁹∕↓≢⁸ ⅛╠ ─ ⅛∫√ ─ 3 ≈─ ⌐

⇔⁸▬ⱷכ☺ ─ꜞⱨ□▬fi╩ ⇔√⁹ 

ᵑ ─ ─  

ᵒ ─ ─ ─  
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ᵓ╦⅛╡╛∆™ ⌂ ┼─  

 

(2) ─  

 2 ⌐ ⇔√ 3≈─ ▬ⱷכ☺ ≤ ⁸ ┌ↄה

┌ↄ⁸ ה ⌐ ⇔≡⁸ ⇔√ ↔≤⌐ ⇔≡

╩ ⇔√⁹∕─ ⁸ 2 ─ ─ ─ ↔≤⌐⁸ ⌐ ™√ ─

⅜ ↕╣≡™╢⅛⁸ ⅜ ⇔╛∆™⅛╩ ⇔√⁹∕─ ⁸ ─

╛ ⅜ ⅛╩ ⇔√⁹ ▬ⱷכ☺ ⌐≈™≡ ╩ ⇔√ ⁸3 ≈─▬

ⱷכ☺ ⌐ ╩ √∑╢√╘⁸ ⌂ ╡⁸ ─ ╩ ╢↓≤≤⇔√⁹ 

 

(3) ─ ─  

 ▬ⱷכ☺ ─ ≢│⁸ ┘ ╩ ⌐√≤ⅎ≡™╢─⅛╩

↓┘≤⁸ ─ ─ ∆╢≤≤╙⌐⁸ ─ ⌐ ∆╢ ╩ ⇔√⁹

╦∑≡⁸ ╩↓┘≤≤⇔≡ ⇔≡™╢↓≤⅛╠⁸ ─ ⅜ ≢⌂™

⌐╙⁸ ⌐╙ ╩╙√⌂™ ↓≤╙ ⇔√⁹⌂⅔⁸↓─ │⁸ ⇔√ 3≈

─▬ⱷכ☺ ≢ ∂╙─╩ ⇔√⁹ 

 ⌐ ∆╢ ⅛╠─ ≤⇔≡⁸₈↓┘≤₉─√≤ⅎ⌐ ⇔≡▬ⱷכ☺⅜╦⅝⌐ↄ™⁸

╩ ∫√╙─≢│⌂ↄ⁸ ⌐√≤ⅎ≡│≥℮⅛⁸⅛╠∞─ ⌐ ∫≡ↄ╢─│ ∟⅜

™⁸₈↓┘≤₉≤ ─ ⌐ ⅜⌂™⁸▬ⱷכ☺⅜ ⌐╟∫≡ ⌂╢ ™╕√│

™ ⁸ ⅝↕⅜▬ⱷ⁸™⌂⅝≢☺כ√≤ⅎ≤ ╩ ≢ ∆╢ ⅜№╡⁸ ⇔∕℮∞

≤™℮╟℮⌂⁸ ⌐ ∆╢ ⅜⁸ ─ ─ 28 ╩ ╘√⁹╒⅛⌐╙⁸↓┘≤≤ ─

─ ⅜ ┘≈⅛⌂⅛∫√⁸ ╩ ≤ ⇔≡ ╖ ╘≡⇔╕∫√≤™℮ ╙

№∫√⁹⇔⅛⇔⌂⅜╠⁸ 2 ⌐ ⅜ ⇔√ ⌐ ∆╢↓─▬ⱷכ☺

╩ ™√Web ⌐⅔™≡│⁸↓┘≤╩ ™╢↓≤⅜⁸ ─ ─ →⌐⌂∫≡™⌂™

↓≤⅜ ╠⅛≤⌂∫√⁹↓─√╘⁸ ╩₈↓┘≤₉⁸ ╩₈↓┘≤⅜ →╢ ─

─ ₉─ ⌐≈™≡│ ⇔⌂™↓≤≤⇔√⁹ 

 ╛ ╩ ↑╢√╘⁸╟╡ ⌂ ╩ ⅜↑╢≤≤╙⌐⁸ ▬ⱷכ☺ ⌐ ↕

╣√ ╛ ─ ╩▬ⱷכ☺⇔√ ╩ ⌐ ∆╢↓≤╩ ╖√⁹ 

 

(4) ─ ─  

 2 ─ ┼─▪fi◔כ♩ ≢│⁸ ─▬ⱷכ☺ ⌐ ∆╢ 20 ─

⌐≈™≡⁸∕╣╠─ ⅜√≤ⅎ ╩ ™√▬ⱷכ☺ ≢ ≢⅝≡™╢⅛⌐≈™

≡ ⇔√⁹↓─ ⌐ ⇔≡₈ ≢⅝≡™╢₉⁸₈╛╛ ≢⅝≡™╢₉⁸₈≥∟╠≤╙™ⅎ⌂

™₉⁸₈№╕╡ ≢⅝≡™⌂™₉⁸₈ ≢⅝≡™⌂™₉─ 5 ≢ ⇔≡╙╠∫√⁹∕─ ⁸

™∏╣─ ⌐≈™≡╙⁸60 ─ ⅜⁸₈ ≢⅝≡™╢₉╕√│₈╛╛ ≢⅝≡™╢₉

≤ ⇔√⁹ ⁸₈ ≢⅝≡™⌂™₉⁸₈№╕╡ ≢⅝≡™⌂™₉≤ ⇔√ │⁸4 23

≢№∫√⁹↓─↓≤⅛╠⁸₈ ≢⅝≡™⌂™₉⁸₈№╕╡ ≢™≡™⌂™₉⌐ ∆╢ ⅜

™ │⁸ ─ ╡≢№∫√⁹ 

ᵑ ┌ↄ 23  

ᵒ 19  
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ᵓ 21  

ᵔ↕╕↨╕⌂ ─ 16  

ᵕ ─ 16  

ᵖ ─ ─∟⅜™ 16  

ᵗ 15  

   

 ╕√⁸▪fi◔כ♩─ ┘▬fi♃ⱦꜙכ ≢│⁸ ─ ⌐ ∆╢ ⅜ ⅛∫√⁹∕

↓≢⁸↓╣╠─ ─ ╩ ⌐⁸ ⌐≈™≡ ∆╢↓≤≤⇔√⁹ 

ᵑ ה╪⅜ ─℮∟⁸15  

ᵒ ┌ↄ 10  

ᵓDNA ה 7  

ᵔ ה 6  

ᵕ 6  

ᵖ ה 6  

ᵗ∕─ 24  

 

 ↓─╒⅛⁸ ≢№╢╙─╛ ⇔╩ ™⁸ ⇔√╒℮⅜ ™≤ ⅎ╠╣╢ ╙

╘⁸ ─ ⌐≈™≡ ─ ╩ ∆╢↓≤≤⇔√⁹ 

  ᵑ  

  ᵒ  

  ᵓ ─  

  ᵔ  

  ᵕ ┌ↄ 

  ᵖ◦כⱬꜟ♩ 

  ᵗ ⅜╪ LNT⸗♦ꜟ   

     

(5)╦⅛╡╛∆™ ⌂ ─  

(3)≢ ═√╟℮⌐⁸ ⌐⅔™≡⁸₈ ≤√≤ⅎ ⅜ ╡ ∂∫≡Ᵽꜝfi☻⅜ ™⁸

╖⌐ↄ™₉⁸ ⁸ ─ ╩ ╣ ⅎ√╒℮⅜╟™≤™∫√ ⌐ ∆╢ ⅜ 26 №

∫√⁹ ─ ⌐╟╡⁸ ╛ ⌐ ⇔≡⁸ ╩ ∂╢ ╙№╢↓≤⅛╠⁸

↓╣╠─ ╩ ⇔⁸ ─ ╣ ⅎ⁸ ─ ─ ╩ ℮↓≤≤⇔√⁹╕√⁸₈↓┘≤₉

⅜₈ ─ ─ ╩ →╢₉≤™∫√ ⅜⁸₈↓┘≤₉⅜ ╩╙∫≡ ⇔≡™╢╟℮⌂

╩ ↑╢⁸₈ ┌ↄ₉≤™℮ ⅜Ⱡ●♥▫Ⱪ⌂ ╩ ↑╢⁸ │ ™≤ ∂⌂™≤™∫

√ ⅜№∫√⁹↓─√╘⁸Ⱡ●♥▫Ⱪ⌂▬ⱷכ☺╩ ↕∑╢╟℮⌂ ╛ ⌂ ╩

ⅎ╢ ⌐≈™≡│⁸≢⅝╢ ╡ ↑╢⁸ ™ ⅎ╩∆╢≤↓≤≤⇔√⁹ 

ᵑ ╛ ─  

ᵒⱠ●♥▫Ⱪ ─ ─  

ᵓ ─  

ᵔ ↓┘≤⌐ ∆╢ ⌂ ─ ╕√│ ─  
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-2 ▪♬ⱷכ◦ꜛfi ≤⌂╢ꜞ☻◒ⱷ♇☿כ☺─  

 -1⅔╟┘ -3⌐ ≠⅝⁸ ─ ─ ≤⌂╢ꜞ☻◒ⱷ♇☿כ☺─ ⌐

⇔√⁹▬ⱷכ☺ ─Ⱪꜝ♇◦ꜙ▪♇ⱪ─ │⁸ ⌂ ─ ≤⇔≡ ≢⅝

╢╙─╩ ∆╢↓≤≢№╢⁹ ⌐⁸ ─ √╢ ≢№╢ ▬ⱷכ☺ ─

╩⁸ ↑ ─ ⌐⅔™≡ ∆╢√╘⁸ ⌂ ≤⌂╢ꜞ☻◒ⱷ♇☿כ☺╩ ∆

╢↓≤≢╙№╢⁹∕↓≢⁸ ה ≤≤╙⌐Ⱪꜝ♇◦ꜙ▪♇ⱪ⇔√₈↓┘≤ ₉

─ ╩↕╠⌐ ⇔⁸▪♬ⱷכ◦ꜛfi ⌐ ≤⇔ ╗ ╩ ℮↓≤≤⇔√⁹ 

 

-3 ▬ⱷכ☺ ─ ⌐ ∆╢  

 ─ ≤⇔≡⁸ ╩ ⌐ ⇔≡™╢ ≤

─ ╛ ⁸ ⇔√ ▬ⱷכ☺ ─ ⌐╟╢ ─

─ ⌐ ⇔≡⁸ ╩ ⇔√⁹ ─ ⌐│⁸ ⌐ ╛ ⌐

⌐ ⌐╟╢ ╩ ∆╢ ≤⌂╢ ┘ ⌐ ∆╢ ╩ ⇔≡™

╢ ≤⇔√⁹ ⌐│⁸ ⌐ ╩ ∆╢≤≤╙⌐⁸ ⌐│

≢│ ≢⅝⌂™ ⌂ ┘ ┼─

╩ ∆╢ ┌ↄ ☿fi♃כ⅜ ⅛╣≡⅔╡⁸ ─ ╙

↕╣≡™╢ ┘ ─ RC ⁸ ┘ ─

╩ ⇔≡™╢ 2 ─ ≤─ ╩ ⇔⁸ ≤≤╙⌐ ⇔√⁹ 

 

┼─  

 ─ │⁸ ▬ⱷכ☺ ╩Ⱪꜝ♇◦ꜙ▪♇ⱪ⇔⁸∕╣⌐ ≠ↄ▪♬ⱷכ◦ꜛfi

─ꜞ☻◒ⱷ♇☿כ☺╩ ↕∑╢↓≤≢№∫√⁹ ─ ⌐⅔™≡⁸ ╩ ≤⇔√

─♃כ♦ │ ╦⌂⅛∫√√╘⁸ ⌐ ╢ ⌐ ⇔⌂™⁹⇔⅛⇔⁸ ⇔√₈↓

┘≤ ▪♬ⱷכ◦ꜛfi ₉─ │⁸ ╩ ≤⇔≡ ╦╣√⁹∕─√╘⁸ ⌐

∟▪♬ⱷכ◦ꜛfi─ ╛ ╩ⱴכ♥─ ⌐ ⅎ⁸ ╩ ╢ ⅝╩ ∫√⁹ 

 

III    

-1  RC ≤⇔≡─ ▬ⱷכ☺ ─Ⱪꜝ♇◦ꜙ▪♇ⱪ 

(1) ─  

 ▬ⱷכ☺ ╩ ↔≤⌐ 7⅛╠ 8 ⌐ ⇔√⁹  

 1≈ ─▬ⱷכ☺ ≢№╢₈ ≤ ₉⌐≈™≡│⁸ᵑ 1 ─ ה ⁸ᵒ

2 ה ─ ה ⁸ᵓ ┌ↄ≤ ⁸ᵔ ─ ⁸ᵕ

─ ⁸ᵖ ⁸ᵗ ≤ ≢⅝╢⁹2≈ ─▬ⱷכ☺ ≢№╢₈ ┌ↄה

┌ↄ₉⌐ ⇔≡│⁸└≤≈╘≤ ⌐ᵑ ┘ᵒ⁸∕⇔≡⁸ᵓ ┌ↄ⁸ᵔ ┌ↄ 1

⁸ᵕ ┌ↄ 2 ⁸ᵖ ─ ≤ ⁸ᵗ ≈ⱬꜟ♩⁸3כ◦ ─▬

ⱷכ☺ ≢№╢₈ ה ₉⌐≈™≡│⁸ᵑ ┘ᵒ│ ─▬ⱷכ☺ ≤ ≢

№╡⁸ᵓDNA ⁸ᵔ ⇔⅝™ ⁸ᵕ ⅜╪ ⁸ᵖ ≢─

─ ⅜╪ ≤ ─ ⁸u ─ ⅛╠─ ─ ⅎ

LNT⸗♦ꜟ ≤ ⇔√⁹ 
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(2) ─ ─  

 ⌐≈™≡│⁸ŋ ─ ┘ᵒ ─ ╩ ∆╢ ⅜№╢≤ ⅎ√⁹ 

 ᵑ⌐ ⇔≡⁸ ≢│⁸ ┌ↄ ─ ╩ ∆√╘⁸₈↓┘≤⅜ ╛∫≡ↄ╢₉≤↓╤⅛

╠ ⅜ ╕∫≡™╢⁹↓╣│⁸ ≤│ ⌂╢ ⌂ ─ ╩ ⇔≡

™╢⁹ ⌐│⁸ │ ⌐╙ ∆╢⁹ ─ ─ ≢│⁸

ↄ │⁸ ⌐ ⅜ ∆╢↓≤╩ ∫≡™╢≤ ⇔≡™╢⁹ ⁸ ╛

⅛╠│⁸ ⌂ ≢№╢↓≤⅛╠ ⌐ ∆╢↓≤╩ ⇔√╒℮⅜ ™≤─

⅜№∫√⁹╕√⁸ ⅜ ⌂ ≤─ ⁸ ╩ ⇔≡╙╠℮≤™℮ ⅛

╠╙⁸╦╣╦╣⅜ ═≡™╢ ╙┤ↄ╘⁸ ─№╠╝╢ ⌐ ⅜

∆╢↓≤╩ ⌐ ∆╢↓≤⅜ ≢№╢≤ ⅎ╠╣╢⁹ 

 ᵒ⌐≈™≡⁸ ≢│⁸↓┘≤⅜ ─ ─ ╩₈ ⌐ →╢₉≤⇔≡⁸ ⅛

╠ ⅜ 4ˊr ⌐ ↕╣╢↓≤╩ ⇔≡™╢⁹ ⅛╠─ ⌐╙№∫√⅜⁸

↓╣╠─↓≤≤ ╦∑≡⁸₈ ≢ ∂╢↓≤⅜≢⅝⌂™₉↓≤╩ ∆╢↓≤╩ ⇔√⁹↓╣

⌐╟╡⁸ ⌐⁸₈ ≤ ₉⌐ ∆╢▬ⱷכ☺ ⌐⅔™≡⁸ ⌐≈™≡

⇔≡™╢⅜⁸ ≢ ∂╢↓≤⅜≢⅝⌂™ ─ ╩≥℮╛∫≡≤╠ⅎ╠╣╣┌╟™─

⅛ ╩⁸↓─ ≢ ⇔⁸ ╖ ⌐ ╩ ⅛∑╢↓≤≢⁸∕─ ⌐ ∆╢

╩ ∆╢↓≤≢ ╩ ╢↓≤⅜≢⅝╢↓≤╛ ⌂ ≢ ╩ ←↓≤⅜≢⅝╢↓≤╩

↑╢↓≤⅜≢⅝╢╙─ ⅎ╠╣╢⁹ 

 

(3) ─ ─  

 1)  

 ≤ ╩ ⇔√▬ⱷכ☺ ─ ≢│⁸ ─ ≤⇔≡⁸ᵑ∕

─ ─ ⱷכ♩ꜟ≢ ⇔√ №√╡─ ╩ ⇔≡™╢↓≤⁸ᵒ √ↄ

↕╪─ ─ ⅜ ┘ ℮ ≢№╢╒≥⁸ ⅜ ⌐ √╢ ⅜ ⅎ⁸ ┌ↄ─

⅜ ⅎ╢↓≤─╖⌐ ⇔√⁹↓─ ⌐ ⇔≡⁸ ⅛╠⁸₈ ₉≤™℮

⅜ ∆╢ ╩ ↑╢≤─ ⅜№∫√⁹∕↓≢⁸ ⅜ ≢

⌂ ≢№╢↓≤╩ ∆╢↓≤╩ ⇔√⁹ 

2)  

≤ ╩ ⇔√▬ⱷכ☺ ─ ≢│⁸ ─ ⅜⁸ Bq

─ ≤ ─ ≢ ↕╣╢╟℮⌂ ≤⌂∫≡™√⁹∕↓≢⁸↓╣╠╩ ≈⌐╕

≤╘≡ ∆╢↓≤≤⇔√⁹╕√⁸₈ ₉≤™℮ │⁸ ⌐ ⅝⌂╣⌂™ ≢№╢⁹

∕↓≢⁸₈ ⌐ ╢ ⌐ ╢╕≢─ ₉≤ ™≡⁸₈ ₉≤™℮≤∆╢↓≤╩

⇔√⁹↓╣⌐╟╡⁸ ≤⇔≡ ⌐ ™ ⅛═≡╙╠℮↓≤⅜≢⅝⁸ ⌐ ╡╛∆ↄ⌂

╢─≢│⌂™⅛≤ ⅎ√⁹ 

3) ─  

 ┌ↄה ┌ↄ╩ ⇔√▬ⱷכ☺ ─ ≢│⁸ ─ ─ ™⌐╟╡⁸

─ ─ ™╩ ∆╢√╘⁸ ─ ─ ╩₈ ─ ₉⁸₈◒ꜟⱵ₉⁸₈♪fi◓

ꜞ₉≤↕╠⌐√≤ⅎ⁸⅛╠∞⌐ √∫√≤⅝─ ™≢ ─⅛╠∞┼─♄ⱷכ☺╩ ⇔≡

™√⁹↓╣╠─ ─ ─ ⌐√≤ⅎ√↓≤⌐╟╡⁸↓┘≤ ╛↓┘≤─ →╢

─ ─ ⅝↕╩▬ⱷכ☺⇔⌐ↄ™⁸ ◄Ⱡꜟ◑⁸│כ ─ ∞↑≢⌂ↄ⁸
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↕⌐╙ ∆╢─≢⁸₈ ⅝↕─ ↕⌂ ♪fi◓ꜞ⌂╠∟╞∫≤ ™∞↑₉≤│™ⅎ⌂™≤

™∫√ ⅛╠─ ⅜№∫√⁹╕√⁸ ╩₈ ─ ─ ₉⌐√≤ⅎ≡⅔╡⁸↕╠⌐⁸

∕╣╩ ─ ─ ⌐√≤ⅎ╢≤™∫√ ─√≤ⅎ ╩ ∆╢↓≤≢ ⅜ ∂╢

⅜№╢⁹∕↓≢⁸ ─ ─ ⌐√≤ⅎ╢↓≤╩╛╘⁸ ─ ─ ─╖╩ ∆↓≤╩

⇔√⁹ 

4)  

 ⌐⅔↑╢▪fi◔כ♩─ ╛▬fi♃ⱦꜙכ ⌐⅔™≡⁸ ╡ ↑╢≤™℮

⅜⁸ ⌐│♄ⱷכ☺╩ ⅎ⌂™≤™℮ ╩ ⅎ╢≤™℮ ⅜№∫√⁹╕√⁸ ╩

╡ ↑≡♄ⱷכ☺╩ ⅎ╢≤™℮↓≤│⁸ ⌐│♄ⱷכ☺⅜ ⅎ╠╣⌂™≤™∫√ ⌐

╙≈⌂⅜╢↓≤⅜ ↕╣√⁹∕↓≢⁸₈⅛╠∞╩ ╡ ↑⌂⅜╠ ∆╢₉⁸₈⅛╠∞╩ ╡

↑⌂⅜╠⁸♄ⱷכ☺╩ ⅎ╢₉≤™∫√ ⌐ ∆╢↓≤≢ ≤─ ≤ ─

╩ ╦∑≡ ∆╢↓≤⅜≢⅝╢╙─≤ ⅎ╠╣╢⁹ 

5) ┌ↄ 

 ┌ↄה ┌ↄ╩ ⇔√▬ⱷכ☺ ─ ≢│⁸ ╩ ∆╢

─ ┌ↄ ≤⇔≡⁸ ⁸ ⅛╠─ ╩ →≡™√⅜⁸ ╛ ┤⅛╠─ ╙ ⅎ╠

╣╢↓≤⅛╠⁸↓╣╠╩ ∆╢↓≤╩ ⇔√⁹╕√⁸ ╩ ∆╢↓┘≤

─ ⅝↕⅜▬ⱷכ☺⇔⌐ↄ™≤™℮ ⅛╠─ ╩ ╕ⅎ⁸ ⌐╙⁸ ╩

∆╢↓┘≤ ⅜ ↕™↓≤╩ ⇔≡™╢⅜⁸ ∆╢√╘⌐⁸

┌ↄ╩ ∫≡™╢ ≢╙⁸₈ ⌐™╢↓┘≤│≤≡╙ ↕™₉↓≤╩ ∆↓≤╩ ⇔√⁹

↓─╒⅛⁸ ┌ↄ─ ⌐ ⇔≡│⁸ ∆╢╟℮⌐⁸ ─ ╛ ╙ ╦∑≡

℮↓≤≢⁸╟╡ ⇔╛∆™╙─⌐⌂╢╙─≤ ⅎ╠╣╢⁹ 

 ♩ꜟⱬכ◦ (6

 ┌ↄה ┌ↄ╩ ⇔√▬ⱷכ☺ ─ ℮™≥♩ꜟⱬכ◦⁸│≢ ─

≤⇔≡⁸₈ ┌ↄ≢╙ ┌ↄ≢╙⁸ ∂╟℮⌐ ╢↓≤⅜≢⅝╢≤ ꜟⱬכ◦⁹∆≢

♩│⁸∕─√╘⌐№╖ ↕╣√ ≢∆⁹₉≤ ⇔√⁹↓╣⌐ ⇔≡⁸ ⅛╠─ │⌂

℮™≥♩ꜟⱬכ◦⁸⅜√∫⅛ │⁸ ─ ⅝↕╩ ∆ ≢№╡⁸ ┌ↄ⌐╙⁸

┌ↄ⌐╙ ≢⅝╢≤∆╢ ⅜╟╡ ⇔™ ⌐⌂╢╙─≤ ⅎ╢⁹∕↓≢⁸ ┌

ↄ⌐╙⁸ ┌ↄ⌐╙ ⅎ╢↓≤⁸₈◦כⱬꜟ♩₉│ ─ ♄ⱷכ☺ ╩ ∆₈ ₉

≢№╢↓≤╩ ∆─⅜ ≢№╢≤ ⅎ╢⁹ 

7) ─⅜╪─  

ה  ╩ ⇔√▬ⱷכ☺ ─ ≢│⁸ ⌐⇔⅝™ ⅜⌂

™↓≤╩ ╩⇔√ ⌐≈™≡│⁸₈№╢ ⌐ ∏₈⅜╪₉⅜≢⅝╢ │⁸ ≢⅝

╕∑╪⁹⅜╪⌐⌂╢⅛≥℮⅛⌐≈™≡⁸ ─₈⇔⅝™ ₉│⌂™≤™℮↓≤≢∆⁹₉≤

⇔√⁹↓─ ⌐≈™≡│⁸₈ ≢⅝⌂™√╘⌐⁸⇔⅝™ ⅜⌂™≤⇔≡™╢╦↑≢│⌂™

≢│⁸⅜╪⌐╟╢ ꜞ☻◒≤ ⅜ ⌐№╢↓≤⅜ ↕╣≡™╢⁹

≤│∕╙∕╙ ⱷ◌♬☼ⱶ⅜ ⌂╢⁹⁹₉⁸₈ ─ ≢№╢↓≤⅜ ↕╣≡™⌂™₉

≤™℮ ⅛╠─ ⅜№∫√⁹LNT⸗♦ꜟ│⁸ ─ ⅛╠⁸100 20mSv╟╡╙

™ ─ ≤ ⅜╪⁸ ─ꜞ☻◒≤─ ╩ ∆╙─≢№╢⁹

₈ ₉≢№╢↓≤╩ ∆╢√╘⌐⁸ 28 ─ ─ ⌐╟╢ ⌐

∆╢ ⌂ ⌂ ≢│⁸ ─ꜞ☻◒╩ ∆╢ ⌐⁸
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≢─ √╡ↄ∂╩√≤ⅎ⌐ ™⁸ ∂╟℮⌐ ╩ ↑√ ─ ≢╙⁸ ⌐⌂╢ ≤

⌂╠⌂™ ⅜ ≡ↄ╢↓≤⁸ ⅜⌂╢⅛≤™℮↓≤│ ≢⅝⌂™↓≤⁸ ─ ⅜

∆╣┌⁸ ⅜ ∆╢↓≤ ╩ ⇔≡™╢⁹⇔⅛⇔⁸ 2 ─ ⌂ ≢

│⁸↓─√≤ⅎ│ ↕╣≡⅔╡⁸ꜞ☻◒─ ─ ⅝↕≤ ∆╢ ≤

─ ∑ ≢ ↕╣╢↓≤ ⁸ ꜞ☻◒≤ ꜞ☻◒⁸ ┌ↄ⌐╟╢⅜╪ ꜞ☻◒

⌐≈™≡ ⁸↕╠⌐ ⌂ ≤⌂∫≡™╢⁹∆⌂╦∟⁸₈ ₉⌂ ╩ ∆╢√╘⌐│⁸

⌂ ≤⅛⌂╡ ⌂ ╩ ≤⌐⌂╢≤™℮↓≤≢№╢⁹ 

∕↓≢⁸ ≤⅜╪─ ╩ ⅎ╢ ⌐│⁸╟╡ ⌐⁸↓↓╕≢⌂╠ ≤™℮₈⇔

⅝™ ₉╩ ∑∏⌐⁸≢⅝╢∞↑ ⌂ ┌ↄ╩ ↑╢≤™℮ ⅎ ⌐≈™≡ ∆↓≤╩

⇔√⁹ 

 

(4) ⁸ ╛ ─ ⇔ 

1) ╛ ─  

 ⌂ ╡⁸ ╩ ≢№╢₈↓┘≤₉⁸ ≢№╢₈↓┘≤⅜ →╢ ─ ─

₉≤ ∆╢↓↓≤╩ ⇔√⁹╕√⁸₈ ₉⁸₈ ₉⌐≈™≡│⁸₈ ₉⌐

∆╢╟℮ ⇔√⁹ 

2) Ⱡ●♥▫Ⱪ ─ ─  

 ⅛╠⁸₈ ┌ↄ₉⁸ ₈ ≈ↄ₉⁸₈♄ⱷ₉☺כ≤™℮ ─ │⁸ ⌐

⇔≡Ⱡ●♥▫Ⱪ⌂▬ⱷכ☺╩ √∑≡⇔╕℮ ⅜№╢≤─ ⅜№∫√⁹₈ ┌ↄ₉⌐ ⇔

≡│⁸₈ ┌ↄ₉⁸₈ ┌ↄ₉≤™℮ ≢ ⌂ ≤⇔≡ ↕╣╢╙─ │⁸

⅜⅛╠∞⌐ ₈ √╢₉⁸ ╩⅛╠∞⌐ ₈ ↑╢₉ ╩ ⇔≡ ∆╢↓≤╩

⇔√⁹ 

 DNA ⅜₈ ≈ↄ₉⁸ ┼─₈♄ⱷ₉☺כ≤™℮ ⌐≈™≡│⁸ ≤⇔≡╙₈DNA

₉≤™℮⁹∕↓≢⁸↓╣╠─ ⌐≈™≡│⁸ ∑∏⌐ ∆╢ ⅜ ⅜⌂™╙─≤

ⅎ√⁹ 

3) ─  

 ₈≤≥╕╢₉Ҝ₈™╢₉⁸₈ ₉⁸₈ ₉Ҝ₈⅛╠∞─ ₉ ⁸╟╡ ⌂

╩ ∆╢╟℮ ⇔√⁹ 

4) ─ ─  

 ╩₈↓┘≤₉⌐√≤ⅎ╢↓≤≢⁸ ⅜ ╩ ∫√╙─≤≤╠ⅎ╠╣╢

⅜№╢≤─ ⅜№∫√⁹↓─√╘⁸ ⅛╠⁸∕─ ⌐ ⇔⁸√≤ⅎ┌⁸ ₈↓

┘≤ │⁸™™↓≤╙⇔╕∆⅜ ™↓≤╙⇔╕∆⁹₉⁸₈↓┘≤│∞╣⅛╩⌡╠∫≡

→≡™╢╦↑≢│№╡╕∑╪₉ ╩ ⅎ⁸ ≢⌂™↓≤╩ ⇔√⁹ ∆╢↓≤≢⁸

╟╡ ⌂ ≤⇔≡≤╠ⅎ╢↓≤⅜≢⅝╢ ⅜№╢↓≤⅛╠⁸ ╩ ⇔⌂™↓≤≤

⇔√⁹ 

 ⁸₈ ─ ─ ₉⅜ √╢≤₈ ™₉≤™∫√ │⁸₈∞╣ ⅜ ™─

⅛ ₉⅜№™╕™≢№╢⁹ⱥ♩│ ⅜ √╢≤ ™≤ ∂╢⅜⁸ │ ™≤│ ∂⌂™⁹∕

↓≢↓╣╠─ ⌐ ⇔≡│⁸ ⌐╙ ═√ ╡⁸√≤ⅎ─ ╩ ↑╢ ⅛╠╙⁸ ∆

╢↓≤╩ ⇔√⁹ 
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(5) ꜞⱨ□▬fi─  

─ ⇔ ─ ⁸ ↕╣√₈↓┘≤ ₉3 ╩ 1 ⅛╠ 3 ⌐ ≤─ ≢

∆ ⁹ 

 

 

-2 ▪♬ⱷכ◦ꜛfi ≤⌂╢ꜞ☻◒ⱷ♇☿כ☺─  

 -1≢Ⱪꜝ♇◦ꜙ▪♇ⱪ↕╣√₈↓┘≤ ₉─℮∟⁸3≈ ─ ה ⌐ ⇔

≡│⁸ ⅜ ╛ ≢│⌂ↄ⁸ ≤⌂∫≡™╢⁹↓─√╘⁸↓┘≤╛ ─ ─

─√≤ⅎ╩ ™√ ⅜ ⌂™⁹∕↓≢⁸▪♬ⱷכ◦ꜛfi ≤⇔≡│⁸2 ≈─₈↓┘≤

₉ ≤ ⁸ ┌ↄ≤ ┌ↄ ≤∆╢↓≤≤⇔√⁹╕√⁸ ≤⇔

≡ 5 ⌐ ╕╢╟℮⌐ ⇔√⁹ ⇔√₈↓┘≤ ▪♬ⱷכ◦ꜛfi ₉─ ↑ ─

⌂╠┘ ⌐⅔↑╢ │⁸ ─ ⌐ ↕╣≡™╢ ╡≢№╢⁹↓─▬ⱷ

☺כ ╩ ™√ ≢│ │⁸↓─ ╩╟ↄ ≢⅝√↓≤⅛╠⁸

≤⇔≡↕╠⌂╢ ╩ ⅎ╢ │⌂™╙─≤ ⅎ╢⁹ 

 

-3 ▬ⱷכ☺ ─ ⌐ ∆╢  

 ─ ╩ ∆ 2 ⌐ ⇔≡ ⇔√₈↓┘≤ ▪♬ⱷ

fiꜛ◦כ ₉╩ ≡╙╠™⁸ ╩ ™√≤↓╤⁸╦⅛╡╛∆™≤™∫√ ⅜ ⅛∫√⁹

│⁸ ⁸ ⅜ ⌐≈™≡ ⌐╦⅛╡╛∆ↄ ⅎ╠╣╢⅛⌐≈™≡│ ╩╙∫≡™

╢╟℮≢№∫√⅜⁸ ⇔√▬ⱷכ☺ ▪♬ⱷכ◦ꜛfi ╩ ™╢↓≤≢⁸ √∟≢╙

≢⅝╢─≢│⌂™⅛≤ ⅎ≡™╢↓≤⅜╦⅛∫√⁹ ─ ⌐≈™≡│⁸ ↄ⅜⇔∫

⅛╡≤ ⇔√╒℮⅜ ™≤ ⅎ≡™√⁹↓╣│⁸ ─ ≤™℮↓≤≢⁸▬fiⱨ◊כⱶ♪

◖fi☿fi♩⌐⅔™≡│⁸ ─ ╩ ╡⁸ ⌐ ⇔√╙─≢⌂ↄ≡│⌂╠⌂™⁹

─ ≤ ╩ ⅎ╠╣⌂↑╣┌⌂╠⌂™≤ ⅎ≡™╢╙─≤ ⅎ╠╣╢⁹ ⁸

≢│⁸ICRP Publication1 138≤⇔≡⁸ ⌐ ∆╢ ╩ ⇔≡™╢⁹↓─ ≢⁸

⅜ ─ ⌐ ╡ ∫≡™╢╙─≢№╢↓≤╩ ⇔≡™╢⁹ ꜟכ♠⅜

╩ ⌐ ∆╢∞↑≢⌂ↄ⁸ ⌐ ╠∏⁸ ⌐ ⇔≡╙⁸↓─╟℮⌂ ╩╙∫≡

ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ↕╣╣┌⁸╟╡ ─ ┼─ ⅜ ↕╣╢─

≢│⌂™⅛≤ ⅎ╢⁹ 

 ⌐ ⇔≡ ⌐ ∆╢ ╩ ↄ ⇔≡™╢ ⅛╠╙⁸↓┘≤ ∆╢

≤№╕╡↓╦™▬ⱷ⁹™⌂⅜☺כ™√∏╠╩∆╢╟℮⌂ ⅜℮╒√⇔⌐כ♃◒ꜝꜗ◐─ ™≤

─ №∫√⁹╕√⁸ ⅛╠│⁸₈ ─ ⅛╠ ⇔√▬ⱷכ☺ ≢№╢⁹↓╣╕≢

─ ≤ ⅝⌂ ™⅜╖╠╣⌂™─≢│⌂™⅛₉⁸₈↓┘≤≤™℮√≤ⅎ╩

∆╢⌂╠┌⁸↓┘≤ ─ ⌐ ∫≡ ╩ ╘√ ⅜ ⅛∫√⁹₉≤™∫√ ⅜№

∫√⁹ ⁸╦⅛╡╛∆ↄ⁸ ⌐╙ ⇔╛∆™∞╤℮≤─ ╙№∫√⁹

≤™∫√ ⅛╠│⁸ ⅜ⱥ♩─⅛╠∞⌐ √╢ ⌐╟∫≡ ⅜ ⌂╢↓≤╩ ⇔√

⌐≈™≡⁸ꜞfiⱤ ⅜ ─ ™ ≤⇔≡ ⅛╣≡™╢⅜⁸ꜞfiⱤ ≤│⁸ ⁸

┘ꜞfiⱤ ≢№╢≤─ ⅜№∫√⁹↓─ ⌐ ⇔≡│⁸ ≤⇔≡ ™╢≤⅝⌐│⁸

⅜ ≢№╢⁹ 
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IV   

2 ⌐ ⇔√ ╩ ™√ ▬ⱷכ☺ ⌐ ⇔≡⁸ ⅛╠─ ╩ ╕ⅎ⁸

Ⱪꜝ♇◦ꜙ▪♇ⱪ╩ ⇔√⁹Ⱪꜝ♇◦ꜙ▪♇ⱪ│⁸ ⌐⁸ ⌐ ⇔≡√≤ⅎ╩╙∟™√

─ ─ ⁸ ⁸ ⁸ ─ ⇔⁸ ─ ╩ ∫√⁹

─ ⇔⌐ ⇔≡│⁸↓┘≤ ⅜ ⌐ ⅛╩⇔≡™⌂™↓≤╩ ⇔√⁹

⇔⅛⇔⌂⅜╠⁸ ⌐ ∆╢ ─ ≢│⁸ ≢№╢↓┘≤─ ⅛╠ ╩ ⇔

√╒℮⅜╟™≤─ ╙№╡⁸ ⌐╟∫≡ ∂ ⅜↕╕↨╕≢№╢≤™∫√ ╩ ↑√⁹╕√⁸

╛ ⅜ ⌂╢ ⌂╙─≢│⌂ↄ⁸ ─ ≢№╢↓≤╩ ⇔√⅜⁸╙∫≤

≢№╢↓≤╩ ⇔√ ⅜ ™≤™∫√ ╛ ⌐ ⅜ ⌂ↄ⌂™╙─≤⇔≡ ∫≡™

╢╟℮⌐ ⅎ╢⌂≥⁸ ⅛╠⁸↓─ ⌐ ⇔≡╙↕╕↨╕⌂ ⅜№∫√⁹ ▬ⱷ

☺כ ─ ⅜≥─╟℮⌂ ⌐™╢─⅛⌐╟∫≡ ↑ ─ │ ╦∫≡ↄ╢╙─≤ ⅎ

╢⁹ 

 ⅜ ⇔√ ▬ⱷכ☺ ─Ⱪꜝ♇◦ꜙ▪♇ⱪ⌐╟╡⁸ ─

⅛╠ ⇔√▬ⱷכ☺ │⁸ ─ ⌐ ╣╢ ≤⇔≡⁸ ⅛╠ ↑ ╣

╠╣╛∆ↄ⁸╦⅛╡╛∆™⁸∕⇔≡⁸ ⌐≈™≡╙⁸№╢ ⌂╦╣╢↓≤─⌂™

╙─⌐⌂∫√⁹↓╣╠╩ ⌐ ∆╢↓≤≢⁸ ⌐ ⇔≡ ⌂ ─ ╙

ⅎ╢╙─≤ ⅎ╠╣╢⁹ ╙⁸↓─▬ⱷכ☺ ⅜ ≢№╢↓≤╩ ⇔√ ╙

╦∑≡ ⇔⁸ ≢ ⇔√▬ⱷכ☺ ╩↕╠⌐ ↄ─ ⌐ ™√∞↑╢╟℮

⇔≡™ↄ↓≤⅜ ≢№╤℮⁹ ⇔√ ─ ┘ ─ ⌐≈™≡╙ ⇔⁸

∕╣╠╩ ⇔√▬ⱷכ☺ ⌐ ∆╢↓≤⅜≢⅝╣┌⁸↕╠⌂╢ ─ ╩

⅜ ≢⅝╢╙─≤ ⅎ╠╣╢⁹ 

 

V   

⅛╠─3 ─ ⌐⅔™≡⁸ ≤⇔≡ ─ ⅛╠⁸▬ⱷכ☺

─ ⌐ ⇔√⁹∕─ ⁸ ⌐ ↑ ╣╠╣⁸⅛≈ ─ ⌐ ⌂▬

ⱷכ☺ ⅜ ≢⅝√≤™ⅎ╢⁹ 

⌐ ─ ≢│⁸ ╕≢№╕╡ ─ ≤↕╣≡™⌂⅛∫√ ─ ╛

╩ ╠⅛⌐≢⅝√⁹ ─ ≢│⁸ ⌐≤∫≡ ⅜ ∫≡™≡╒⇔™

─ꜝfi◐fi◓╩ ╠⅛⌐⇔√⁹2 ─ ≢│⁸ ⅜⁸ ™ ⅎ╛ ╩ ™√

╩≥─╟℮⌐ ⅎ≡™╢⅛≤™℮ √⌂ ⅜ ╠╣√⁹ 

↓╣╠│⁸™∏╣╙ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─ ╩ ∆╢ ≢⁸ ⌂ ≢№╢≤™

ⅎ╢⁹ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─ ─ │⁸ ⌂╢ ≢│⌂ↄ⁸ꜞ☻◒⌐ ╦╢∆

═≡─ ⅜ ⌐ ⅎ ∆╢↓≤≢№╢⁹↓─ ╩ ⌐∆╢√╘⌐│⁸╕∏“ ⅜ ∂

╢” ⅜№╡⁸∕─ ─“ ”⅜⁸ ⅜ ⌐ √╕⁹╢№≢כ◦ꜝ♥ꜞ╢╘ ⌐“

⅜ ∂╢”√╘⌐│⁸ ⌐╦⅛╡╛∆™“ ”╩ ™╢ ╙ ≢№╢⁹ ─▬ⱷכ☺

╛ ⌐ ∆╢ ⅜ ⅞╢↓≤│⁸“ ╩ ∂⌐ↄↄ∆╢”⁹ 

⅛╠ ╠╣√ ⅜⁸ ⅜ ╠─ ╩ ╡ ╢⅝∫⅛↑≤⌂╢↓

≤╩ ⇔≡╛╕⌂™⁹ 
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VI  ─  

 ─ ▬ⱷכ☺ │⁸3 ─ ≢ ⇔√⁹ 

⅛╠│ √⌂ ≢№╢₈ ▬fi◓ꜟכⱪהꜞ☻◒◖Ⱶꜙ♬◔כ♃כ Ing-RCT)

─ ⌐ ↑√ ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi◕כ (IRC-game)─ ≤ ₉⌐⁸

≤⇔≡ ╡ ╗⁹ ≢│⁸ ╩ Ing-RCT≤⇔≡ ∆╢√╘─ ♬כ꜠♩ꜟ◐☻⌂

fi◓ ≤⇔≡ ICR-game╩ ה ⇔⁸ ≡⇔≥ꜟכ♠ ∆╢↓≤╩ ∆╢⁹ICR-game

│⁸ ┼─ ╛ ─ ╩ ╗ ─ ╩ ⌐⇔√ꜞ▪ꜟ ◕▬꜠ⱪꜟכ꜡

─≢ⱶ≢№╡⁸IRC-gameכ ╡ │⁸ ─ ╩ ╘⌂⅜╠ ⌂ ╩ ↑ ⌐

⇔≈≈ ⅎ╢ ⅜⁸ ↑ │⁸ ─ ╛ ╩ ─ ≤⇔≡ ⅎ╢

⅜≢⅝╢⁹ ─ ╩ ∆╢↓≤≢⁸ │⁸ ⌐⅔™≡│ ⌐ ↑√

⌂ ≤⌂╡⁸ ⌐│ ≢ ╠╣╢ ╛ ╩ ⇔⁸ ╩ ⅎ╢ ╩

ⅎ╢ Ing-RCT─☻◐ꜟ╩ ⌐≈↑╢↓≤⅜≢⅝╢⁹IRC-game│ ⌂╢ ⱶ≢│⌂ↄ⁸כ◕

─☻◐ꜟ ╩ ⌐ ≢⅝╢╙─≤⇔≡ ╢↑⅔⌐ⱶכ◕⌐╠↕⁹╢∆ ─

╩ ℮↓≤≢⁸ ⌐ ∆╢ IRC─ ╩ ╠⅛⌐⇔⁸ ⌐

⌂╡⅜∟⌂ RC╩ ℮ √⌂ ─ RC─№╡ ╩ ∆╢⁹ 

≢ ⇔√ ▬ⱷכ☺ │⁸IRC-game⌐⅔↑╢ ╡ ─ ◖fi♥fi♠≤⇔≡

ⱶכ◕√╕⁹╢╣↕ ─ ≤⇔≡₈↓┘≤ ▪♬ⱷכ◦ꜛfi ₉╩ ™╢

≢№╢⁹ 

 

 

↓─ ⌐ ∆╢ ╕≢─ ⁸  

⌐⅔↑╢ ה ─  

ה .1 ╒⅛ ⌐╙∫≡╙╠™√™ ⌐כ◦ꜝ♥ꜞ ∆╢

 ─  2019.9.11  ⁸ ⁸ ⁸  

ה .2 ╒⅛ ▬ⱷכ☺ ╩ ™√ ─ ▬

ⱷכ☺ ⌐ ∆╢  53 ⱪכ♩♁▬▪ (2021.7.9 online  

⁸ ⁸ ⁸  
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Effectiveness of Risk Messages Employing Imaging Expressions on Radiation: 
Refining the Imaging Expressions 

 

Ako Takenishi1 and Sumi Yokoyama2 

 
1 Graduate School of Hyogo University of Teacher Education 

2 Center for Joint Research Facilities Support, Fujita Health University 

 

 

Keywords: Risk Communication; Risk Message; Memory; Image; Visualization; Animation 

 

Abstract 

The main study aimed to develop risk messages using the newly created scientific term “imaging 

expression on radiation,” and to examine their effectiveness on risk communication to people who have low 

concern toward radiation. This part of study purposed to refine the “imaging expression” and to create scripts 

for animation which would be used in the main study. According to the results of the survey conducted in 

last year, three radiation authorities examined the imaging expression in the point of view of scientific 

accuracy. They refined some terms and created two scripts for animation. The animations were used in the 

recognition experiment to reveal visualization effect of imaging expression on memory. 
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─ ⌐ ╢  
 

3.11 ─ ─ twitter ⌐╟╢ ╩ ⌐ SNS ⌐ ⇔

√⁸ ⌐ ⌐ ≠™√ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔≡™

ↄ ─

3 4 1 4 2 28  

  

ꜟכ▲♩☻Ɽה▬ꜟ ☿fi♃כ

 

ה   

 ◦☻♥ⱶ ה

ה ה

ה  

( )  

   

ה

ה   

Ɑ☻◖ ה

Synspective  ◦☻♥ⱶ ◦ה

☻♥ⱶ◄fi☺♬▪

√┌↓  ☿fi♃הכ

ה  ה

ה

  

Yuliya Lyamzina 
ꜟכ▲♩☻Ɽה▬ꜟ ☿fi♃כ

ꜟכ▲♩☻Ɽה▬ꜟ ☿fi♃כ
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⅛╠─ ╙┤╕ⅎ SNS ─ ⌐ ∆╢ ╩╕

≤╘ ⇔√⁹ ⌐ 2021 │⁸Twitter─ ⁸ ─

│⁸ ─ ⌐╟╡ ⅝ↄ ╪∞⁹2011 ⅛╠ 2017 ⌐⅔↑╢

─ ↔≤⌐ ─ ™ ╩ ╘√≤↓╤⁸ ╩

⌐ 2017 ≢╙ ─ ─♩כ▬♠─ ™↓≤⅜ ╠⅛⌐⌂∫√⁹

╛ ╡─ ⌐⅔™≡│⁸2013 ⅛╠⁸ ⌐ ─ ⅛

╠ ─ ⌐ ⇔√ ⅜ ⅛∫√⁹↓─╟℮⌐⁸ ⅛╠ ─

┼─ ─▬ⱬfi♩ ╩ ╘╢↓≤⌐╟╡⁸SNS╩ ™√ ─▬ⱷכ

☺ ⌐╙ ─ ⅜ ↕╣√⁹╕√⁸₈ ⅜ ⅎ╢ ╠

⇔─ Q&A₉─ ─ ⁸♅▼ꜟⱡⱩ▬ꜞ ♩כ▬♠─

─ⱨ□◒♩♅▼♇◒⁸3.11 ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌐

∫√ ♩כ▬♠─┼ ╩ ↄ ⇔⁸ ≤⇔≡ / ╩⇔√⁹╕

√⁸SNS≤⌂∂╖─ ™ ┼⁸SNS ─ │ ╕≢─

≢│ ⌂↓≤╩ ╠⅛⌐⇔⁸∕─ ╩ ⅎ╢√╘⌐ ╩ ⇔

√⁹ 

Twitter ♪כ꞉כ◐ ⁸ⱨ□◒♩♅▼♇◒⁸SNS♩כ▬♠ꜞ ─ ⁸ꜞ ☻◒

◖Ⱶꜙ♬◔כ◦ꜛfi 
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I   

SNS ⌐ ⇔√⁸ ⌐ ⌐ ≠™√ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔≡™ↄ

─ ⌐╗↑≡⁸3.11 ┘ ∫√ Twitter ≢─ ─ ╩⅔↓⌂∫√⁹ ─

2016⁸2017 ≢│ Twitter ≢ ─ ⅝™▬fiⱨꜟ◄fi◘כ─ ╛∕─

⅛╠⁸ ⱪ⁸כꜟ◓ ⌐▪▫♦ⱪ⁸ⱷכꜟ◓ ↑ ⇔√⁹

│ 3 ⅜ ⇔≡™√⅜⁸3 ⌐│ ─ⱪכꜟ◓ ⅜ ╠⅛≤⌂╡⁸∕─

⌐╦√╡ ╩ ╘≡™√ 1)⁹↓╣╠─ │⁸ ⌐ ⌐ ╡⁸ꜞ☻◒◖

Ⱶꜙ♬◔כ◦ꜛfi⌐ ╦∫√ ₁⅜ ⇔√ ≤⅛↕⌂╢≤↓╤⅜№╢⁹ ─

⌐ ⇔√≤│ ⅎ⌂™ ⅜ ╠⅛≤⌂╡⁸SNS ─ ─ ─

╩ ⇔√⁹ 

↓╣╠ ─ ╩╙≤⌐ 2019-2021 ≢│⁸ ⌂▬fiⱨꜟ◄fi◘

─כ ⁸ ⌂ ╩ ∫√ ─ ─ ⁸ ≢ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─

⌐ ∫√ ⌐ ─♩כ▬♠╢∆ ⁸♅▼ꜟⱡⱩ▬ꜞ ◒□ⱨ─♩כ▬♠─

♩♅▼♇◒⁸2021-2017 ⌐⅛↑≡ Twitter─ ─ ה ─ ╩ ∫√⁹↓

╣╠─ ╩╙≤⌐⁸SNS ─ ─ ─ ╩ ╠⅛⌐⇔⁸∕─ ⌂ ╩ ⇔

≈≈⁸ ♃כ♦⌂ ╩ ∫√⁹↓╣╠─ ╩╙≤⌐⁸SNS⌐╟╢╟╡ ⌂

─ ⌐ ↑≡⁸SNS ─ ⌐ ∆╢ ╩╕≤╘√⁹ 

 

II   

1. ─ ⌐ ∆╢ Twitter  

─ ≤⇔√ Twitter│ 2011 1 1 ⅛╠ 2017 6 30 ╠⅛♃כ♦─ ─ ≢

─♩כ▬♠√⇔ 8 ⁸ 28,157,500  ⁹√™∟╙╩☻כⱬ♃כ♦─

 

 OR ┌ↄ OR  OR  OR  OR  OR ꜜ►  OR ☿◦►ⱶ OR ◦כⱬꜟ

♩ OR Sv OR mSV OR ɡSV OR uSV OR msv OR ɡsv OR usv OR ⱬ◒꜠ꜟ OR Bq OR ●fiⱴ

OR ɘ  OR  OR  OR  OR ♅▼ꜟⱡⱩ▬ꜞ OR  OR  OR 

OR  OR  OR  OR ה  OR  OR OR 

 OR  OR  OR  OR ⱪꜟ♩♬►ⱶ OR ☻♩꜡fi♅►ⱶ OR 

 OR  OR  OR  OR  OR  OR 

OR ⸗♬♃ꜞfi◓ OR ☻◒ꜞכ♬fi◓ OR ⱱ♇♩☻ⱳ♇♩ OR  OR (  AND (  OR 

OR )) OR (ꜞ☻◒ AND (⅜╪ OR ●fi OR )) OR (  AND (  OR  OR OR 

≥╙ OR  OR ↓≥╙ OR )) OR  OR  OR  OR 

OR  OR ((  OR ┤ↄ⇔╕ OR ⱨ◒◦ⱴ) AND (  OR  OR  OR  OR 

OR  OR  OR  OR  OR )) OR ◘כⱬ▬ⱷכ♃ OR  OR  OR 

 OR ICRP OR IAEA OR WHO OR ◖כ♦♇◒☻ OR ECRR OR JCO  OR 

 OR  OR  OR (  AND ( OR  OR )) OR  OR 

 OR  OR  OR  OR OR  OR  OR  OR ⱷꜟ♩

♄►fi OR  OR  OR OR  OR ▪▬♁♩כⱪ OR  OR 

 OR ™∟ⅎ┤ OR OR ⱦ◐♬  OR ⱦ◐♬  OR ─  OR  OR 

((  OR  OR  OR ┤ↄ⇔╕ OR ⱨ◒◦ⱴ OR ) AND ) OR ((  OR ┤
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ↄ⇔╕ OR ⱨ◒◦ⱴ OR ) AND ⅝─↓) OR ((  OR ┤ↄ⇔╕ OR ⱨ◒◦ⱴ) AND  

AND (  OR  OR )) OR ((  OR  OR  OR ┤ↄ⇔╕ OR ⱨ◒◦ⱴ)  

AND  ( ♥꜠ OR TBS OR ⱨ☺ OR  OR ♥꜠  OR NHK OR NEWS OR News OR news OR 

OR ♬ꜙכ☻ OR Ᵽfi◐◦ꜗ OR N ☻♃ OR  OR ◘fi♦כ⸗כ♬fi◓ OR ◒꜡כ☼▪♇

ⱪ OR ◒꜡  OR  OR  OR  OR  OR  OR  OR  OR  

OR ♥꜠ⱦ OR  OR  OR  OR ⱴ☻◖Ⱶ OR ⱷ♦▫▪ OR  OR  OR 

 OR  OR FM OR ꜝ☺○ OR )) 

 

↓─℮∟⁸ ─ ╩ │♩כ▬♠ꜞ≥♩כ▬♠∞╪ 779,326 ≢№∫√⁹Python ꜝ

▬Ⱪꜝꜞ─ oseti version 0.2╩ ™≡⁸ ⌐≈™≡☿fi♅ⱷfi♩ ╩ ∫√⁹☿fi♅ⱷfi

♩ │⁸♥◐☻♩⅜ ≈ ⌐≈™≡ ∆╢ ≢№╢⁹ ─ ╩ ♩כ▬♠∞╪

♩fi♅ⱷfi☿╩♩כ▬♠ꜞ╛ ∆╢↓≤≢⁸∕─ ⌐≈™≡ ↕╣╢ ⌐≥─╟℮⌂

⅜ ↕╣≡™╢⅛╩ ╢↓≤⅜≢⅝╢⁹oseti │⁸ ─ ה HP ≢ ↕╣

≡™╢ ⌐ ≠™≡ ↕╣√ Python ─ꜝ▬Ⱪꜝꜞ≢№╢ 2)⁹ ≤⌂∫√

♥◐☻♩⌐ ⇔≡-1⅛╠ 1╕≢─ ╩ ╡⁸ ─ ╩ ≈♥◐☻♩≤ ↕╣╢╒≥ ⅝⌂

ⱪꜝ☻ ╩ ╡⁸ ─ ╩ ≈♥◐☻♩≤ ↕╣╢╒≥ ⅝⌂ⱴ▬♫☻ ╩ ╢⁹ ─

⅜ ⌐ ™╠╣√ ⁸∕╣∙╣─ ─ ─ ╩⁸∕╣╠─ ─ ≢ ∫√ ⅜

♥◐☻♩─ ≤↕╣╢⁹ ─ ─ ╩ ≡™≈⌐♩כ▬♠ꜞ≥♩כ▬♠∞╪

╩ ⇔⁸2011 ⅛╠ 2017 ╕≢─ ╩ √⁹ 

 

2. ⌐ ∆╢ Twitter  

─ ≤⇔√ Twitter│ 2020 9 9 ⅛╠ 2021 8 20 ╠⅛♃כ♦─ ─ ≢

⇔√⁸ ─♩כ▬♠ 20 ⁸6,251,017 ╩╙∟™√⁹ 

 

 OR  OR  OR  OR ♩ꜞ♅►ⱶ OR ꞉◒♅fi ◖꜡♫ OR  COVID 

OR  OR  

 

)⁸╠⅛☻כⱬ♃כ♦─↓  OR OR♩ꜞ♅►ⱶ) and ╩ ♩כ▬♠╗ 8226 ⁸

(  OR OR♩ꜞ♅►ⱶ)and ╩ ♩כ▬♠╗ 979 ╩ ⇔√⁹ 

 

┼─  

Twitter ─ ♩כ▬♠─כ◙כꜚ⁸│⌐ ─ ╩ ∆╢ ┼─ ⌐ ⇔≡

™╢↓≤≤↕╣≡™╢⁹╕√ ⌐│⁸ ↕╣√ │ ⇔≡ ∆╢↓≤⅜ ╢⁹

↓─ ⌐ ™≡⁸∕─ │⁸ ⌂ ⌐ ∆╢╙─≢№╡⁸⅛≈⁸ ⁸ ⁸ ∕─

─ ─ ⌂ ≢⅔↓⌂╦╣╢╙─≢⌂↑╣┌⌂╠⌂™⁸≤№╡⁸ ⌐⅔

™≡│ ⌐ │⌂™≤ ⅎ╢⁹ 

√∞⁸Twitter │⌐♃כ♦ ╙ ╕╣╢─≢⁸ │ ⌐ ─ ╩⇔≈≈ ⇔⁸

⌐ ⇔≡│⁸ ─ ™⌐ ─ ╩ ℮⁹ ⌐↓─ 1-2 ─ Twitter ≤─

─ ─ ╩♩כ▬♠⁸╡№╙ ⇔√▪◌►fi♩ │ ∑⁸ ╛ ⌐ ∆╢ ╙ ∑⁸
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►▼ⱩⱭכ☺─ꜞfi◒╙ ∑╢≤™℮ ╩ ∫√⁹ 

 

III   

1. ─ ⌐ ∆╢ Twitter  

╩ ⌐⁸ ⌐ ∆╢ ⅜ ⌐⌂∫≡™╢⁹↓↓≢│ Twitter ─

⌐ ≠™≡ ⌐ ⇔≡ ⌐ ⅛╣√ ─ ⌐≈™≡ ⇔√⁹ 1

│⁸ ─ ╩ ╪∞ Twitter┼─ ⌐≈™≡⁸2011 ⅛╠ 2017 ╕≢≢ ↔

≤⌐ ─ ™ ╩ ⇔√╙─≢№╢⁹ ↄ ╠╣√ │ ─ ╩ ≈ ⅜ ↄ⁸

ↄ ╠╣√ │ ─ ╩ ≈ ⅜ ⅛∫√↓≤╩ ⇔≡™╢⁹╕√⁸ ≢ ╠╣

√ │™∏╣─ ╙ √⌂™ ⅜ ⅛∫√↓≤╩ ⇔≡™╢⁹2011 ⅛╠ 2012 ⌐

⅛↑≡│ ≢ ─ ╩ ≈ ⅜ ⅛∫√↓≤⅜ ⅛╢⅜⁸∕─ ⁸ ─ ╩

≈ ─ ™ ⅜ ⅎ≡™∫√⁹⇔⅛⇔⌂⅜╠⁸ ⌐ ∆╢ ≢│ ─

╩ ≈ ─ │ ⅎ≡™⌂⅛∫√⁹ 

╟╡ ⌂ ─√╘⁸ ╩ ╪∞ Twitter ⁸≥♃כ♦ ≤⇔≡ ╩ ╕⌂™

Twitter♦כ♃ ╩ ╪∞ Twitter♦כ♃≤ ╩ ⌐ ⌐≈™≡⁸oseti⌐╟∫≡

↕╣√ ╩ ≤⇔⁸ 2011-2017 × ⁸ ⁸

⌂⇔ ♩כ▬♠× ♩כ▬♠ꜞ⁸♩כ▬♠ꜟ♫☺ꜞ○ ─ ─ ╩ ∫√

2 ♩כ▬♠⁹ │⁸≥℮™℮ ⅜ ↕╣ ♩כ▬♠ꜟ♫☺ꜞ○ ⁸≥℮™℮ ⅜

↕╣╛∆™⅛ ♩כ▬♠ꜞ ╩ ∆╢√╘⌐ ↑╠╣√⁹Twitter ≢│⁸ ┼─ ╩

⅜≥↓╢╣↕♩כ▬♠ꜞ≡⇔ ↄ 3)⁸ ⌐ ↄ ⅜ √╣╛∆™ ╛⁸ ⌐

∆╢ ⅜№╢≤ ∂√ ⅜♩כ▬♠ꜟ♫☺ꜞ○⁸╘√─⧵⁹(4 ™∆╛╣↕♩כ▬♠ꜞ⅜

─ ⇔√™ ╩ ⇔≡™╢─⌐ │♩כ▬♠ꜞ⁸≡⇔ ⌐ ↑ ╣╠╣╛∆™

╩ ⇔≡™╢≤ ⅎ╠╣╢⁹∆⌂╦∟⁸ ─ ⌐ ∆╢ ≢№╢⌂╠┌⁸∕─ ⌐

⇔≡ ⌐ ↕╣√ ⅜ ↕╣≡™╢≤ ⅎ╠╣≡™╢⁹ 

 

1 2011 ⅛╠ 2017 ⌐⅔↑╢ ─ ↔≤─ ─ ™  
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─ ⅛╠⁸ ╙ ╙⁸2011 ⌐│ ⌐ ─ ╩ ≈

⅜ ↕╣≡⅔╡⁸∕─ ⁸ ─ │ ⇔≡™ↄ ⅜ ╠╣√⁹╕√⁸Twitter ─

─ ─♩כ▬♠ꜞ⁸╙≢ │⁸ ⌐ ↑ ╣╠╣╛∆™╙─≤⌂╢√╘⁸ ⌂

╩ ⇔≡™╢↓≤⅜ ⅎ╠╣╢⁹ꜞ♠▬כ♩⌐ ∆╢ ≢│⁸ ⌐ ∆

─♩כ▬♠ꜞ╢ ─ ⅜ ↕╣√─⌐ ⇔≡⁸ ⌐ │♩כ▬♠ꜞ╢∆ ─

⅜ ↕╣≡™╢↓≤⅜ ↕╣√⁹ ⌐♩כ▬♠ꜟ♫☺ꜞ○⁸ ∆╢ ≢│⁸2011

≢│ ─ ╩ ≈ ⁸──╙√™≡╣↕♩כ▬♠⅜ ⌐ │♩כ▬♠╢∆

─ ┼≤ ⇔≡™⅝⁸ ⌐ ⅜╢№│≢╡ↄ∫╝╙≢♩כ▬♠╢∆ ─

⅜ ⇔≡™╢↓≤⅜ ↕╣√⁹ 

⌐♩כ▬♠ꜞ ∆╢ ─ ⅛╠⁸2011 ↔╤⌐│ ⌐ ⇔≡Ⱡ●♥▫Ⱪ⌂

⅜ √╣≡™√⅜⁸ ⌐⅔™≡∕─ ╙Ⱡ●♥▫Ⱪ⌂ ⅜ ↕╣√↓≤⅜ ↕

╣√⁹Twiiter ≢│ ≤╒☻כꜙ♬™ ↕╣╛∆™ ⌐№╡ 3) │⁸╕↕⌐

⅜ ↕╣╛∆™ ≢№∫√⁹ 1 ⌐╟╢≤⁸ │≢♩כ▬♠─ ⌂ ╩

╪∞ ⁹SNS√∫⅛∆╛╣↕♩כ▬♠ꜞ⅜ ≢│ ⌂ ─ ╩ ⇔√ │ ↑

╣╠╣⌐ↄ™ ⅜№╢≤↕╣╢⅜ 5)⁸ ╛ ⌂≥─ │ ⌐ ╩ ╛

∆™√╘⁸ ≤⇔≡ ⌐◒כⱠ♇♩꞉─♩כ▬♠ꜞ╢⅜ ⅜ ╕╣╛∆⅛∫√─

⅛╙⇔╣⌂™⁹ 

Ⱡ●♥▫Ⱪ⌂ ⅜ ↕╣≡™∫√ ⌐ ⇔√ ╩ ∆╢≤⁸∕↓≢│

╛ ≤│ ─⌂™ ⅜ ↄ№╢↓≤⅜ ≡ ╣√⁹√≤ⅎ┌⁸ ╛

─ ≢ ⌐ ─ PR ╩⇔≡™╢↓≤╛⁸ ─ כꜙ☺─◦♫ꜟ◘╢№≢

⅜≤⌂≥↓™⇔™⅔⅜כꜞ♀╛☻ ↄ ↕╣≡™√⁹↓─↓≤│⁸ ─Ⱡ●♥▫Ⱪ⌂

╩ ∆╢ ╩ ⅎ╢℮ⅎ≢⁸ ⌂ⱥfi♩⌐⌂╢⅛╙⇔╣⌂™⁹ 

╛ ⌐ ⇔≡ ─ ⌐Ⱡ●♥▫Ⱪ⌂ ⅜ ╕╣≡™√≤⅝⁸ ─

╩ ←√╘⌐ ⌐ ∆╢ ∫√ ╩ ⇔√╡⁸ ⇔™ ╛ ╩ ∆╢↓≤│

≢№╢⁹↓╣│ SNS ⌐ ∆╢Ⱬ▬♩◒ꜝ▬ⱶ─ ⌐ ≢№╢ 6 ⁹⇔⅛⇔⁸ ⇔™

⅜ ∏⇔╙ ╩ ∆╢╦↑≢│⌂ↄ⁸╕√⁸∕℮⇔√ │ ─ ─ ╩ ⅎ

╠╣√≤⇔≡╙⁸ ⌐ ─ ╩ ╖ ∆╙─≢│⌂™⁹ ─ ⌐ ∆╢Ⱡ●♥▫Ⱪ⌂

╩ ⇔√™─≢№╣┌⁸ⱳ☺♥▫Ⱪ⌂ ╩ ╖ ∆╟℮⌂ ╩ ∆╢↓≤⅜ ≢№

╢≤ ⅎ╠╣√⁹SNS ≢│ⱳ☺♥▫Ⱪ⌂ ⌐ ╦╢ ⅜Ⱡ●♥▫Ⱪ⌂ ⌐ ╦╢╙─╟╡

╙ ↑ ╣╠╣╛∆ↄ 7)⁸ ₁⅜ SNS╩ ⇔≡™╢ ≤⇔≡╙⁸ ⌐ ∫≡ ∂╢ ⇔↕

╛ ≤™∫√↓≤⅜№→╠╣╢↓≤⅜ ↕╣≡™╢ 8)⁹↓℮⇔√ │∕℮⇔√ SNS─

⌐╙ ∫≡⅔╡⁸ ↑ ╣╠╣╛∆™≤ ⅎ╠╣╢⁹ 

│⁸ⱳ☺♥▫Ⱪ⌂ ╩ ╖ ∆ ─ ⌐╟╢ ╩ ∆╢⌂≥⇔≡⁸ ™

⌐⅔↑╢ ─ ╖┼ ↕∑≡™ↄ↓≤⅜ ↕╣╢⁹ 

 

2. ╩ ╢  

≤╙⌐ 2020 10 17 ≤ 2021 4 14 ╩ ≤⇔≡⁸ ⅝⌂Ⱨכ◒⅜ ╘╠╣╢⁹

2020 10 17 │ 10 16 ⌐ ⅜⁸ ─ ╩ ╘≡ ⌐ ∆╢

╩ ╘√≤ ⌐≡ ↕╣√↓≤≤ ⇔≡™╢⁹╕√⁸2021 4 14 ⌐│

┼ ≤ ♩כ▬♠─╣∙╣⧵⁹╢™≡╣↕ ─ ╩⁸ ⌐◓ꜝⱨ≢ ⇔√⁹
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⌐⁸↓╣╠─ ♩כ▬♠√╣↕ ╩ ⌐ ═√⁹ 

 

 

♩כ▬♠ 3 ─  

 

( or or♩ꜞ♅►ⱶ) and ⁸№╢™│ and ≢ ╩♩כ▬♠√⇔ ⌐

⇔√≤↓╤⁸ ⌐ ⌂ ⁸№╢™│ ⌂ ⅜ ╩⇔╘≡⅔╡⁸╕√ⱷ

♦▫▪⅜ ╩ ∫≡™╢≤™℮ ╙ ⅛∫√⁹ ≤ ⌐♩כ▬♠╢™≡⇔ ⇔≡

≤ ╙♩כ▬♠╢∆ ↄ╖╠╣√⁹ 

 ╕√⁸ ♩כ▬♠─ ─Ɽ♃כfi╩ ⇔√≤↓╤⁸2011 ⌐♩כ▬♠─ ═⁸

⅜№╕╡ ™≡™⌂™ ⅜╖≡≤╣√⁹ ⌐ ⌂ ♩כ▬♠─ ⅜ ™

≤─ ⌐≈™≡│⁸ ⌂╢ ⅜ ≢№╢⁹ 
 
IV   

₁⌂ כ♃♇▬♠─╠⅛ │⁸SNS ⌐╟╢ ⌐⅔™≡⁸ ∆═⅝ ╩ ₁≤

╠⅛⌐⇔≡™╢⁹∕─ ╩ ⇔ ∆╢↓≤≢⁸ ⌂ │≥↓╢⌂≥ꜟכ♠ ™

⌂™⅜⁸ ╩ ╣┌⁸ ╩ ∆╢↓≤⌐╙ ╡⅛⌡⌂™⁹ ╕≢─ ╩╙≤⌐⁸

⌐ ∆╢ ╩╕≤╘√⁹∕─ │⁸↓╣╕≢╟ↄ ╦╣≡⅝√⇔⅛╢═⅝≤

↓╤⅛╠⁸ ╩ ⇔≡ ∆╢≤™℮ ≢│⁸SNS ⌐│⁸ ⌂ ⅜≢⅝⌂™↓

≤╩ ⇔√⁹∕╣ ⁸SNS ⌐ ⇔√ ─ ─ ⅜ ⌂↓≤╩ ╠⅛⌐⇔

√⁹ 

 

V   

↓╣╕≢─ 3 ─ ╩ ⌐ ─ ╩╕≤╘√⁹ 
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⌐∕─ ╩ ∆⁹ ⌐≈™≡│⁸ ⇔√ ╩ ─↓≤⁹ 

 

⌐ ∆╢  

 

Ἑ ⅎ  

│ Twitter ╩│∂╘≤∆╢ SNSה ∕⇔≡ ⌐⅔™≡ ⌂ ≢№╢⁹ 

ה ─ │ ⌐ SNS ⌐⅔™≡ ≢№╢⁹ 

ה ⇔™↓≤⅜ ╦╢╦↑≢│⌂™⁹ ─∕℮⇔√ ™ ╖│ ™≢№╢⁹ 

ה │ ↕╣⌂™⁹ 

ה ≤ ≤⅜ ⇔≈≈ ⇔≡ ─ ⌐ √╢═⅝≢№╢⁹ 

 

Ἑ ─  

ה ⌂ ⅜ ≢№╢⁹ 

ה ₁⌂ ≢─ ≢ ⌂ ╩ ⅎ╢⁹ 

ה Ⱡ♇♩꞉כ◒⌐⅔↑╢ ─ ⅜ ≢№╢⁹ 

ה ─  

ה ─  

ה ה ─  

ה ⅜◘☻♥♫Ⱪꜟ≢№╢ ⅜№╢⁹ 

│ⱶ⌐╟╢◒ꜝ▬◦☻◖Ⱶꜙ♬◔-◦ꜛfiכ♅ה ≢№╢⁹ 

ה ≢⁸ ─ ⅜ ⅎ╢↓≤╙ ≢№╢⁹ 

ה ─ ∟ ⇔⅜ ⁹ 

╢№≢כ◘fiⱨꜟ◄fi▬ה ─ ╛ⱳꜞ◦כ ─  

 

Ἑ ─ ≤  

ה ─ ┼─  

ה ─ ⅛╠─ ⌐≈™≡⁸∕─ ╩ ╢⁹ 

 

Ἑ ה ◖Ⱶꜙ♬♥▫כ─  

ה ─ ⅜ ⌐ ≢№╢⁹ 

ה Ⱡ♇♩꞉כ◒⌐⅔↑╢ ─ ╙  

ה ╩ ╢ ─  

 

Ἑ  

─◒♇▼♅♩◒□ⱨה  

ה ─ ─  

ה ⌂ ╡ 

ה ⌐ ∆╢ ╛ ╙ ∑≡ ⅎ╢═⅝⁹ 

☻◦▬ꜝ◒ה │⁸ ⌐ ⇔≈≈⁸ ⌂ ╩∆╢⁹ 

כꜙ◦▬ꜟ◓fi◦ה ⇔⌂™╟℮⌐ ⅜↑╢ ⌂ ┼─ ⁸ ⌂ꜞ☻◒ ─  
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How to spread accurate scientific-based information in real 

time after large-scale disasters: a multifaceted research of radiation 

related information spreading on Twitter after 3.11 

Kazuko UNO 

1Louis Pasteur Center for Medical Research 

Keywords: Twitter, Retweet, Factcheck, SNS, Dissemination of scientific information, Risk communication 

Abstract 

Based on the results from the previous research project, we proceeded our research in order to summarize 

the recommendations for scientific information dissemination in the contemporary society with social 

media. In FY2021, establishment of analysis techniques has allowed our research to make a great progress 

in the sentiment analysis with Twitter data grouped by region and by year. Analysis of emotional values for 

each municipality in Fukushima Prefecture from 2011 to 2017 has revealed that there were still many 

tweets with negative emotional values in 2017, especially in the areas of evacuation. The results also 

suggest that analysis of events at which the conversion from negative to positive emotional value happen in 

the Tweets speaking about Aizu and Nakadori regions could be reflected in policy-making to improve the 

image of the region using social media. We have also extensively analyzed and published/prepared papers 

on "Expert Answers on Radiation in Daily Life Q&A", fact-checking the content of tweets on Chernobyl-

related health effects, and tweets speaking about a key specialist who have spearheaded risk 

communication since March 2011. We also clarified that the conventional ideas on information 

transmission does not work in the new society, and aimed to publish a book to convey this message to the 

generation unfamiliar with social networking. 
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⌐ ∆╢

╩ ⌂ ≤∆╢⅜⁸ ╩ ℮ ⌐╙ ⌂ ╩ ╗⁹

ה  ─ ⌐ ╢

3.11 ─ ─ twitter⌐╟╢ ╩ ⌐ SNS ⌐ ⇔√⁸

⌐ ⌐ ≠™√ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔≡™ↄ ─

 31 ₩  

 

 SNS ⌐ ⇔√⁸ ⌐ ⌐ ≠™√ ⇔

≡™ↄ ─ ≤─ ≤ ╩ ∂≡

  

 ▬fiⱨꜟ◄fi◘כ▬fi♃ⱦꜙכ≤Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛfi⌐╟

╢ ⌂ ─

─ ⌐⅔™≡│⁸ ─ ≢ ╠╣√ ╩╙≤⌐⁸ ⌐ ⌐ ↑≡⁸

⌐ ∆╢ ╩╕≤╘╕⇔√⁹ ─ ⌐≈™≡│⁸ ⌂ ╡ ╛

╩ ∆↓≤⌐⇔╕⇔√⁹ ⌐≈™≡│⁸↓╣╕≢─ ╛ ─ ⌐ ⅜ ₁

⌂ ╩ ∂≡ √ ╛ ⇔√ ─ ⌐≈™≡ ⌐ ⇔╕⇔√⁹ │ ─ ⌐

⌐╕≤╘╕⇔√⁹

⌂⅔⁸ ⌐ ⇔√ ╛ ─℮∟⁸ ─ ╩ ∫√≤↓╤⅜№╡╕∆⁹

╠⇔─ ⌐╟╢ ╠⇔─ Q&A►▼Ⱪ◘▬♩≢─

─ ≤∕─ ╩ ╕ⅎ√ ₒ ₓ

ⱨ□◒♩♅▼♇◒ ♅▼ꜟⱡⱩ▬ꜞ Tweet⌐ ∆╢ⱨ□◒♩♅▼♇◒─ ₒ

ₓ

─ ╩ ╢ Twitter ≢─ ─ ₒ ₓ 

▬fi♃ⱦꜙכ  ⌐ Twitter ≢─ ⌐ ─№∫√ ─▬fiⱨꜟ

◄fi◘כ⌐ ∆╢ ▬fi♃ⱦꜙכ≢ ╠╣√ ₒ ₓ

◦Ⱶꜙ꜠כ◦ꜛfi Twitter⌐⅔↑╢ ◦Ⱶꜙ꜠כ◦ꜛfi─ ₒ ₓ
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Ἑ ⅎ  
 
Ἒ Twitter ╩│∂╘≤∆╢ SNS │ ⁸∕⇔≡ ⌐⅔™≡ ⌂ ≢№╢ 

 40 ─ │ SNS ⌐ ⇔≡⅔╡⁸ ≤⇔≡╙∫≤╙ ⌂ ≤⌂∫

≡™╢⁹  20 ⌐⅔™≡│ Twitter ─ ⅜ ⌐ ⇔≡™≡⁸ │ ℮⌐ ┌∏⁸♥꜠ⱦ

⌂≥╟╡╙ ╩╙≈ ≤⌂∫≡™╢⁹  ↓℮⇔√ ⌐ ⌐ ⇔™ ╩™⅛⌐

⌐ ↑╢⅛≤™℮↓≤⅜⁸ ₁⌂ ─◖Ⱶꜙ♬◔כ◦ꜛfi⌐⅔™≡ ≤⌂∫≡⅝≡™

╢⁹  ⱴ☻ⱷ♦▫▪⅛╠ ⌐ ↕╣≡∕╣⅜ ╩ ╘╢ │ ╦∫√⁹  SNS

─ ⅜♥꜠ⱦ ─ ≢╙ ╡ →╠╣╢╟℮⌐⌂╡⁸ ⌐≢╙ ≡─ ⌐ ╩ ⅎ

≡™╢⁹  │↕╠⌐ ╩ ∆ ≢№╢⁹ 

ₒ Kapoor 2018, Laranjo 2014, Somu 2021ₓ 

 

Ἒ ─ │ ⌐ SNS ⌐⅔™≡ ≢№╢ 

⅜ⱪכꜟ◓≡∫╟⌐  ↕╣≡™╢⁹  SNS ≢│ ─ √™ ∞↑⅜ ⌐ ╡⁸

─ │ ⌐ ╠⌂™ ⅜№╢ ◄◖ ♅▼fiⱣ⁸כⱨ▫ꜟ♃כⱣⱩꜟ ⁹ 

ₒ Twitter ♦כ♃─ ⁸◦Ⱶꜙ꜠כ◦ꜛfiₓ 

ₒ Tsubokura 2018, Sano 2021a, Sano 2021b, Sasahara 2018ₓ 

 

Ἒ ⇔™↓≤⅜ ╦╢╦↑≢│⌂™⁹ ─∕℮⇔√ ™ ╖│ ™≢№╢ 

 ╦╢─│ ™↓≤⁸ №╢↓≤⁸≢№╡⁸ ⇔™↓≤≢│⌂™⁹  ─ ↑

╘ ╛ꜞ☻◒─ ⅎ │⁸ ₁⅜ ≈ ╛↓╣╕≢─ ⌐╙ ∆╢⁹  

╩ ⌐ ∆╣┌╦⅛∫≡╙╠ⅎ╢≤™℮─│ ⇔⌂™⁹  │ ⌐ ╦╢╙─≢│

⌂™⁹⌂╪≤⅛⇔≡ ⅎ╢ ╩ ⅎ≡⁸ ∑⌡┌ ╦╠⌂™⁹ 

ₒ Murakami 2018, Machida 2020ₓ 

 

Ἒ │ ↕╣⌂™ 

 ─ │⁸ ⅜ ╩ ∆╢№╕╡ ∫√ ≤ ⅜ ⅎ╢ ┌⅛╡╩

⇔√⅛╠⁹  ⌐ ⅜№∫≡╙ ₁⌂ ╡─⌂™ ⅜ ╠╣╢ ⅜ ₁│ ∆╢⁹  ⱨ

▼▬◒ ╩ ∂≡⇔╕℮─│ ⌐ ∆╢ ╛ ┼─ ⅜ ⌐№╢ 

ₒ ─ ≢─ ⁸Twitter ♦כ♃─ ⁸◖꜡♫꞉◒♅fi⌐ ∆╢♥

꜠ⱦ ₓ 

ₒ Fujigaki 2013ₓ 

 

Ἒ ≤ ≤⅜ ⇔≈≈ ⇔≡ ─ ⌐ √╢═⅝ 

 ╛ ─ ╛⁸ №╢ ─ ⅜ ⌂ ╩ ╖⁸ ⌂ ⅜

↕╣╢ ≤⌂∫√⁹  ⅜ ⌐ ⇔√ ╩ ∫√╡⁸ ╛ ─ ╡ ╖⌐≈

™≡ ⌐ ≥כ♄ꜟⱱ◒כ♥☻⌂ ⇔ ⌐ ↑≡ ∆╢↓≤│⁸ ╩ ⇔⁸

╩ ∆╢℮ⅎ≢╙ ≢№╢⁹ ╛♃כ♦⅜  ╩ ⇔⁸∕╣╩ ⌐ ╠

⇔╘√℮ⅎ≢⁸ ⅜ ╩╙∫≡ ה ∆╢≤™℮ ⅔╟┘ ⅜ ≢№╢⁹

 ⌐ ↑≡ ∆╢ ⌐│⁸ ≤ ≤⅜ ∂ ≢ ⇔≡ ∆╢↓≤⅜ ₁─

60



ה ⌐≈⌂⅜╢⁹  ─╟℮⌐ ⌐ ≢⅝╢ ─ │ ≢№╤℮⁹ 

ₒ ─ ╛ ─ ≤◖꜡♫ ─ ≤─ ₓ 

ₒ Murakami 2021, Schneider 2019ₓ 

 

Ἑ ─  
 
Ἒ ⌂  

 ≤⅛ⱷ♦▫▪≤⅛∕╣─ⱪ꜡⌐ ┘⁸№╢™│∕╣╠╩ ⇔≡⁸ ╩⇔∫⅛╡ ≡╢

═⅝⁹  ╟╡╙ ⌂≥─ ⅜ ⇔≡™╢ ⅜ ⌐ ⅎ≡ ⅛╢╒℮⅜ │ ⅜╢⅛

╙⇔╣⌂™⁹  │⁸ ↕∑╢ ⇔ ◖Ⱶꜙ♬◔כ◦ꜛfi─ ⌐ ∆╢─╙

™⅛╙⇔╣⌂™ ⌂≥╩ ∆╢ ⅜№╢⁹ 

ₒ ⌐ ⅎ╢ꜞ☻◒ה◖Ⱶꜙ♬◔כ♃כ ⁸◖꜡♫ ─ ⌐ ┬ₓ 

ₒ Kinoshita 2009a, Kinoshita 2009bₓ 

 

Ἒ ₁⌂ ≢─ ≢ ⌂  

 SNS ⌐ ╠∏⁸ ₁⌂ ≢ ⌐ ⅎ╢⁹ ╟ↄ ╡ ∆↓≤╙ ⁹  SNS, Web Ɑ

─≥ ⱦ, , , etc.  Web ≤ SNS꜠♥ , ,☺כ   ─ ╩ ⇔≡

™ ↑╢⁹ Twitter │ ⅜ ╠╣⁸ ╖ ∫√ ╩ ⅎ╢─⌐│ ⅝ Twitter │ ╟

ↄ ∆═⅝  ⌐ ∆╢ ↓≤╙ ⇔≡╙╠℮√╘⌐ ≢№╤

℮⁹ 

ₒ ▬fi♃ⱦꜙכ ₈Twitter╩ ⌐∆╢─≢│⌂ↄ⁸ⱷ♦▫▪─ ╩ ⅛⇔≡ ™ ↑

╢═⅝₉⁸ ╠⇔─ ─ ₓ 

ₒ Yoneoka 2022ₓ 

 

Ἒ Ⱡ♇♩꞉כ◒⌐⅔↑╢ ─  

 ─ ⌐│ ─Ɽ♃כfi≤⁸◐כ≤⌂╢ⱢⱩ⅜ ∆╢⁹∕─╟℮⌂ ─ ╩

↕ⅎ⌂™≤⁸ ⌂╢ ─ │ ⌐ ╦╢↓≤⅜ ™⁹ 

 ќₒ ₓ Ⱡ♇♩꞉כ◒⌐⅔↑╢ ─  

ₒ ◦Ⱶꜙ꜠כ◦ꜛfiₓ 

ₒ Sano 2021a, Sano 2021bₓ 

 

Ἒ ─  

 ╛ ─ │ ─℮ⅎ≢ ⌂ ≢№╢⁹  ⌐ ⅜ ∫√≤⇔≡╙⁸

⌐ ∂ ╛ ⅎ┌⁸ ╩╘↨∆⁸⌂≥ ╩ ∆╢↓≤╙≢⅝╢⁹  ╕√⁸ ≤⇔

≡ ⌐ ╦╢⁸ ⌐ ⇔≡ ⌐ ╩∆╢⁸ ₁⅛╠─ ╩ ⇔≡ ╦╢⁸ ╠

⌐ ≤─ √⌂ ╩ ↄ⁸≤™∫√ ╡ ╖│ ╩ ⇔√╡⁸ ╩ ∆╢℮ⅎ

≢ ≢№╢⁹ 

ₒ Murakami 2018, Honda 2020ₓ 
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Ἒ ─  

 ─ SNS ─≢☻כꜙ♬╛ ⅜ ⁹  │ ≢│⌂ↄ⁸ ⌐ ℮↓≤⅜

⁹  ╙ ⌐⌂╢√╘⁸ ⌐ ∆╢ ╙ ⌐ ∆╢↓≤╙ ⁹

 ╛ ╩ ℮─╙ ╛ ╩ →╢─⌐ ™ ≢№╢⁹ 

ₒ ╠⇔─ ─ ≤ ₓ 

ₒ Kono 2020ₓ 

 

Ἒ ה ─  

 ►▼Ⱪ◘▬♩╩ ™√ │⁸ ≢№╡⁸ ⅛╠─ ╩ ™ ╣≡™⌂™⁹

 ⱨ▫כ♪Ᵽ♇◒∆╢Ɑכ☺╩ ↑╢⌂≥⇔≡⁸ ╩ ∆╢ ↑ ╩ ↑╢═⅝⁹ 

ₒ ╠⇔─ ─ ≤ ₓ 

ₒ Kono 2020ₓ 

 

Ἒ ⅜◘☻♥♫Ⱪꜟ≢№╢ ⅜№╢ 

 ⌐ ⇔≡ ╡ ⌐ⱪכꜟ◓╗ ⅜№∫≡╙⁸ ↑╢─│ ⇔™⁹  Ⱳꜝ

fi♥▫▪≢ ℮─≢│⌂ↄ⁸ ≤⇔≡ ≤⇔≡─ ─ ↑ ╩⅝∟╪≤ ⇔⁸Ᵽ♇◒

▪♇ⱪ∆╢↓≤≢ ─ ╩ ╕ⅎ√ ╩∆╢═⅝≢№╢⁹ 

ₒ ╠⇔─ ─ ≤ ⁸Twitter ─כ◘fiⱨꜟ◄fi▬╢╟⌐♃כ♦ ⁸▬fi♃ⱦ

כꜙ ₈ ─ ≢ ╘⁸ ╘│ ⌐ ⌂ ∞∫√⁹ ─ │

⁹ ⅜ ⅝ↄ⁸ ╛ ─ ╩↓╣ ↑╢↓≤│ ∞∫√⁹₉x  

ₒ Kono 2020, Kinoshita 2009a, Honda 2020ₓ 

 

Ἒ ♅כⱶ≤⇔≡◒ꜝ▬◦☻ה◖Ⱶꜙ♬◔כ◦ꜛfi╩ ℮↓≤│  

 ќₒ ₓ ⅜◘☻♥♫Ⱪꜟ≢№╢ ⅜№╢ 

 ќₒ ₓ ╩ ╢ ─  

ₒ ▬fi♃ⱦꜙ⁸כ ╠⇔─ ─ ₓ 

ₒ Kinoshita 2009b, Kono 2020ₓ 

 

Ἒ ≢⁸ ─ ⅜ ⅎ╢↓≤╙  

 ≤™℮ ⅜ ⅎ⌂™ ╟╡⁸ ─ ─ ⅜ ╩ ╛∆™⁹  │ ∕─

╩ ≢⅝╢⅛≤™℮≤↓╤≢ ∆╢⁹  │ ≢№╢↓≤⅜ ⁹ ╛

⌂≥⁸ ⅜≈™≡ ╠╣╢≤ ↕╣⌂ↄ⌂╢⁹ ≢⅝╣┌ ⌂≥⅛╠─ ╩ ↑⁸

◒ꜝ►♪ⱨ□fi♦▫fi◓⌂≥≢ ╘╩∆╢  ─╖⌂╠∏ ™⌐│ ↄ∆╢

⅜№╢⁹ 

ₒ ▬fi♃ⱦꜙ⁸כ ╠⇔─ ─ ≤ ₓ 

ₒ Murakami 2017, Kono 2020ₓ 

 

Ἒ ─ ∟ ⇔ 

 ⌐ ⇔ↄ⌂™ ⌐ ⇔≡⁸ ™≢№╢↓≤╩ ™ ≢↓╕╘⌐⁸ ╩ ⇔≡

∆╢⁹  ╩ ⇔≡ ∟ ⅛∆↓≤╩ ≤⇔⌂™ 
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 ќₒ ₓ ─ ┼─  

ₒ ◦Ⱶꜙ꜠כ◦ꜛfi⁸▬fi♃ⱦꜙכₓ 

ₒ Murakami 2017ₓ 

 

Ἒ ▬fiⱨꜟ◄fi◘כ ─  

 ─ ⅜ ™≡™╢ ⌐ ⇔√╡⁸ ↕⌐ ╡ ╪∞╡≤™∫√ ╩╙∫≡⁸

∆╢⁹  ─ ⅜ ╢╟℮⌂↓≤│⇔⌂™⁸ ⅜ ↑⌐⌂╢↓≤∞↑∆╢⁸

─ ─↓≤│ ⌐ ∑∏ ─ ╛ ╩ ∆╢⁸⌂≥─ⱳꜞ◦כ ⅜ ⁹ 

ₒ ▬fi♃ⱦꜙכₓ 

ₒ Shiga 2021ₓ 

 

Ἑ ─ ≤  
 
Ἒ ─ ┼─  

 │ ─ ⌂≥╩ ─כ◑꜡○♦▬√╘ ⅜ ╗↓≤╩ ∆╢⁹  ₁⌂

₈ ₉─ ⌐ ⅎ ╣∆╢₈ ₉─ ⁹  ╩ ∆╢▬fiⱨꜟ◄fi◘כ─

╩ ╢⁹  ╩ ⇔≡ ∟ ⅛∆↓≤╩ ≤⇔⌂™⁹ SNS ≢ ∟ ⅛∆↓≤│

∞⇔⁸∕↓╩ ⌐∆╢ⱷꜞ♇♩│⌂™ ₁⌂ⱷ♦▫▪╩ ⇔≡ ⅜ ↄ↓≤╩

≤∆═⅝⁹  

 ќₒ ₓ ⱨ□◒♩♅▼♇◒─  

ₒ ▬fi♃ⱦꜙכₓ 

ₒ Murakami 2017ₓ 

 

Ἒ ─ ⅛╠─ ⌐≈™≡⁸∕─ ╩ ╢ 

 ↕╣√ ╛ │ ∞∫√─⅛⁸⌂− ↕╣√─⅛⁸╕√ ≤─ ╩

═╢⁹  ꞉כ◒◦ꜛ♇ⱪ⌂≥≢─ ╩ ™≡ ⅜ ∞∫√─⅛ ╠⅛⌐∆╢↓≤╛⁸

Twitter ─ⱨ▫כ♪Ᵽ♇◒╩ ⌐ ∆╢ ⁹ 

ₒ ╠⇔─ ─ ≤ ₓ 

ₒ Kono 2020ₓ 

 

Ἑ ה ◖Ⱶꜙ♬♥▫כ─  
 

Ἒ ─ ⅜ ⌐  

 SNS ╛ Web ≢ ∆╢ ⅜ ⌐ ⇔≡™╢⁹  ─ ⅜ ⇔⌂™

≤⁸ ™ ─ ─ ⁸╕√│ ₈ ₉─ ⇔≡⇔╕℮⁹  ─ ╙

⁹ ┼─ ⅜ ∞≤ ∆═⅝⁹ 

ₒ ◦Ⱶꜙ꜠כ◦ꜛfi ─ ⅜ ≢№∫√⁸▬fi♃ⱦꜙכ ₈ │

│∂╜℮┬╪⌐ ≢⅝≡™⌂⅛∫√₉x  
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Ἒ Ⱡ♇♩꞉כ◒⌐⅔↑╢ ─  

 ─ ⌐⅔™≡ ⁸ ◖Ⱶꜙ♬◔⁸♃כ ⅜ ∆╢ ─ ⁹

⌐ ⇔™ ╩ ⇔≡™╢▬fiⱨꜟ◄fi◘כ╩ ╢∆♩כ▬♠ꜞ ⌐ ⇔™

╩ ⇔≡™╢▬fiⱨꜟ◄fi◘כ ⇔♩כ▬♠ꜞ≢ ℮ ⌐ ⇔™ ╩ ↑ ∫

√╠ ≢│⌂ↄ⁸∕─ ╩ ⌐ ╡ ⅜╠∑╢  

ₒ ◦Ⱶꜙ꜠כ◦ꜛfi ⌐⅔↑╢▬fiⱨꜟ◄fi◘כ╩ ◘ⱳכ♩⇔≡

⌐ כ◙כꜚ╢∆ ◘ⱳכ♃כ ─ ⅜ ₓ 

 

Ἒ ╩ ╢ ─  

 ⌐│ ⁸ ╛ ╘™√ⱷ♇☿כ☺⅜ ↄ⁹  ─ ╛

─ ╩ ↕⌂™╟℮⌐ ⁹  ─ ™ Twitter ╩ ⌐⇔≡ ∆╢ ≤ ℮

─│ ⁹  ⁸ ⁸ ≤™∫√ ₁⌂ ꜠ⱬꜟ≢⁸ ╩ №╢ ⅛╠

╢◘ⱳכ♩ ╩ ∆╢ ⅜№╢⁹ 

ₒ ▬fi♃ⱦꜙכ ≢כ◑꜡○♦▬₈ ∆╢ ─ ╛ ꜞ☻◒⅛╠ ⁸ ⁸

─ ╩ ╢ ╖│ ⁹₉₈ ≢╙ ⌐ ⇔≡ ™ ⌂ ╩ ↑√

↓≤╙№╢⁹ ⅛╠╙ ↕╣╢╒≥⁹ ╛ ─ ─ ╩ ↕⌂™╟℮⌐

⇔√⁹₉⁸ ╠⇔─ ─ ⁸ ─ ₓ 

ₒ Sugawara 2021ₓ 

 

Ἑ  
 

Ἒ ⱨ□◒♩♅▼♇◒─  

 ─ ⅜ ⇔√ ⅜ ⌐⌂∫≡™╢↓≤╙ ™⁹  ─ ≢╙

⇔™≤│ ╠⌂™⁹ ╩ ╩╙∫≡ⱨ□◒♩♅▼♇◒⇔⁸ ─ ⌐ ╠⅛⌐⇔≡™ↄ

⅜ ╘╠╣╢⁹ 

ₒ ♅▼ꜟⱡⱩ▬ꜞ─ⱨ□◒♩♅▼♇◒ₓ 

ₒ Murakami 2017ₓ 

 

Ἒ ─ ─  

 ₁⌂ ╡─⌂™ ╩ ∆╢⁹  ─ ⌐ ⅜№∫≡╙⁸≥╪⌂ ─ ⅜≥

╪⌂ ⅎ╩╙∫≡™╢⅛⁸⅝∟╪≤ ∆╢⁹  ⅜ ─ ⅛ ╠⅛⌐∆╢⁹  ⱴ☻◖Ⱶ

─ ≢№╢ │ ∂ ⁹ ─ ⌂ ≤ ─ ⅜ ─ ╖╩ ∫≡

↕╣≡⇔╕℮√╘  ⇔™ ╩ ⌐ ⅎ╢ ⅜ ─ ⌐ ⅜╢⁹  ⌐

│ ⅜ ╠ ╩ ⇔≡ ∆╢ⱪ꜡☿☻⅜ ⁹ ⇔≡ ⇔ ↑╢─│♄ⱷ 

ₒ ─ ≢─ ⁸Twitter ♦כ♃─ ⁸ ─ꜞ☻◒◖Ⱶꜙ♬◔כ

◦ꜛfi ─ ─≥♩☻ꜞ♫כꜗ☺⁸ ₓ 

ₒ Ohmori 2016ₓ 

 

Ἒ ⌂ ╡(narrative) 

 ⅎ┌⁸ ⌂ ∞≤⅛⁸ ⌂≥─ ⌂╙─⌐╟∫≡⁸ ₃₃ ⅜ ₁╩
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⅝ ∑≡™╢⁹ ⌐╟∫≡ ⌂ ╩ ⌐ ↕∑⁸№╢ ─ ╩ ↕∑

≡™╢⁹∕╣⌐ ∆╢⁸ ─№╢ ⌂╙─≢ ─ ╩ ⅝≈↑╠╣╢╟℮ ∆╢⁹   

╩ ─ ⌐ ╘√™≤ ╦∑╢╟℮⌂ ⌂ ≤⇔≡ ↄ ⅜ ⁹ 
β narrative ≤│ ╡ ⅜ ≤⌂╢ ─↓≤≢⁸ ─ ≢ ⅛╣╢↓≤─ ™

story ≤│ ↕╣╢⁹1990 ⅛╠ ≢ ╦╣≡™╢╟℮∞⅜⁸ ⁸ ─

≢╙ Narrative Policy Framework (NPF)⅜ ╩ ╘≡™╢⁹ 

β HPV ꞉◒♅fi─ ⌐ ∆╢ ─ ─ ⌂≥│⁸ ⌂ narrative ≢№╢⁹↓─

narrative╩⁸ⱴ☻ⱷ♦▫▪⅜ ╡ →√ ⁸ ↄ─ ─ ╩ ┘⁸ ⅛╠ HPV꞉

◒♅fi─ ⅜ ⇔ ⅎ╠╣√⁹ ∕─ ⁸ ≢│ ⌐ ≡ HPV꞉◒♅fi─

⅜ ⌐ ™ ⅜ ™√⁹  

ₒ Zollo 2017, Jing 2021ₓ 

 

Ἒ ⌐ ∆╢ ╛ ╙ ∑≡ ⅎ╢═⅝ 

 ⌐ ∫√ ⅜╦⅛╠⌂™≤⁸ ╛ ⌐ ≠™≡™⌂™≤ ↕╣╢ ╣⅜№╢⁹

 ╛ ⌂≥⁸↓╣╩∆╣┌ ⌐ ⌐⌂╢⁸≤™℮╟℮⌂ ⌐≈™≡─ ╛

⁸ ⌂ ⌐≈™≡ ∆╢ │⁸∕╣⌐ ∫√ ╙ ∑≡ ∆╢↓≤⅜ ⁹ 

ₒ ─ ⌐ ∆╢ Twitter ₓ 

ₒ Ishizuka 2020, Murakami 2018ₓ 

 

Ἒ ◒ꜝ▬◦☻ │⁸ ⌐ ⇔≈≈⁸ ⌂ ╩∆╢ 

 ◒ꜝ▬◦☻ ⌐⅔™≡│⁸≤ↄ⌐ ∆╢ ⌐ ⅜ ╗↓≤⌐⌂╢⁹  ⌐

⇔√╡⁸ ─ ╩ ℮≤ ⌐⁸ ⌐ ╦∑≡ ╩ ⇔√╡⁸ ⌐

⅜ ╦╢╟℮⌂ ⁸ ⌐☼כ♬─ ⇔√ ─ ⁸ ⅛╠─ ╩꞉fiⱲ▬☻

∆╢↓≤╙ ≢№╢⁹ 

β ─ ╩ ℮ ⅛╠─ ╩꞉fiⱲ▬☻ ╩ ∆╢↓≤≤⁸

⌂ ╛ ╩ ⌐ ⅎ ╗↓≤≤│ ─ ⅜ ℮↓≤⌐ ⁹ 

ₒ ╠⇔─ ─ ≤ ₓ 

ₒ Honda 2020, Kono 2020ₓ 

 

Ἒ ◦fi◓ꜟ▬◦ꜙכ ⇔⌂™╟℮⌐ ⅜↑╢ 

⌂ ┼─ ⁸ ⌂ꜞ☻◒ ─  

 ꜞ☻◒─ ↑ ╘ ⌐│ ╛ ⌐ ∆╢℮ⅎ⁸ꜞ ☻◒ │ ≈≢│⌂™⁹  √≤ⅎ

┌⁸ ⌐│⁸ ┌ↄ∞↑≢⌂ↄ⁸ ─ ⌐ ℮ ─ ꜞ☻◒⌂≥╙№

╡ ╢⁹  ─ꜞ☻◒ ∞↑╩ ╢─≢│⌂ↄ⁸ ⌂ꜞ☻◒ ⅜№╢↓≤╩ ╛

₁≤ ∆╢↓≤⅜ ≢№╢⁹ 

ₒ Murakami 2018ₓ 

 

Ἒ ─ ⌂≥ ⌐ ╡ ℮ 

 ─ ─ ─ ╩™∟ ↄ ∆╢⁹  │⁸ ─ │ ≢№╢≤ ∆

╢ ⅜№╢⁹  ─ ⌐│ ─ ╩ ⅜ ∆╢↓≤┼─ ╩ ∆ ⅜ ↄ
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╠╣╢⁹ │ ─ ⌐ ⇔∕╣⌐ ⇔≡ ∆╢─≢│⌂ↄ⁸ ─ ─ ≤

⌐ ╩ ≡√ ╩∆═⅝⁹  ⌂ ⌐⌂╠⌂™╟℮⁸ ─ ╩╙∫≡™╢

─ ⌐ ∆╢⁹  ╩◗ꜞ ⇔⇔√╡ ─ ╩ ↔⌂⇔⌐ ⇔√╡⇔⌂™⁹

 ⱨ▼▬◒♬ꜙכ☻╩ ∂╢ ─ ⅎ╩ ⅎ╢⌐│ ╟ↄ ╩ ╡ ℮ ⅜№╡⁸ ≢│

⌂™⁹  ─ ⅜ ⁹ 

ₒ Twitter ⌐⅔↑╢ ─ ⌐ ⇔√ ⁸◖꜡♫꞉◒♅fi⌐ ∆╢♥꜠ⱦ

ₓ 

ₒ Nomura 2021, Honda 2020ₓ 

 

Ἑ ◒ꜝ▬◦☻ ┼ ↑√ ⅛╠─  
ה  ◖Ⱶꜙ♬♥▫הכ ה  

 

Ἒ ◒ꜝ▬◦☻ ⌐ ⅎ≡ ╩⌂∆═⅝⅛╩ ≤⇔≡ ⌐∆╢═⅝ 

ₒ ╠⇔─ ─ ≤ ₓ 

ₒ Kono 2020ₓ 

 

Ἒ ⅛╠ ™ ─ ⅜ ⇔≡ ≠ↄ╡╩ ⇔≡⅔ↄ  

ₒ ╠⇔─ ─ ≤ ₓ 

ₒ Kono 2020ₓ 

 

Ἒ ⌐ ∆╢ ╩ ╛∆ 

 ─   ◖Ⱶꜙ♬◔כ♃כ─◒ꜝ▬◦☻◖Ⱶꜙ♬◔כ◦ꜛfi┼─   

≢⅝╢ ─ ⁹ꜞ☻◖Ⱶ⌐ ╣√ ╩ ≡╢⁹ ◦כ◔♬ꜙⱵ◖ה☻◦▬ꜝ◒─ 

ꜛfi┼─ ╦╡ ⌐≈™≡●▬♪ꜝ▬fi≤⌂╢ ╩ ∆╢  

ₒ ▬fi♃כⱪꜞ♃כⱪ꜡◓ꜝⱶ≢─ ⁸ ─ ₓ 

ₒ Kinoshita 2009a, Kinoshita 2009b, Sugawara 2021ₓ 

 

Ἒ SNS⌐⅔↑╢ ≡™≈⌐כ◦ꜝ♥ꜞ─ ה  

 ─ ≢╙◖Ⱶꜙ♬◔כ◦ꜛfi╩ ℮ ╖  ◖꜡♫⌐ ∆╢ ⌂≥⁸ ─

≢─ ╡ ╖╙ ┘⁸ ∆╢⁹ 

 

Ἒ ⌐ ⌂ ─☻כ♁╢⅝≢  

 ⌐ ≠ↄ ╩ ℮√╘─ ╖╩ ⅎ╢  

 

Ἒ ─ ⌐ ∆╢○fiꜝ▬fiהⱪꜝ♇♩ⱨ◊כⱶ─  

 ─ ⅝∞↑≢⌂ↄ⁸ ⅜כ♃◒▪⌂₁ ה ≢⅝╢╟℮⌂►▼Ⱪ◘▬♩⅜≥─╟℮

⌂ ⅛╠ ↕╣╢⅛⌐≈™≡ ∆╢ ⅜№╢⁹ 

ₒ Twitter ♦כ♃ ₓ 
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─ ⌐ ╢  
 

  

3.11 ─ ─ twitter ⌐╟╢ ╩ ⌐ SNS ⌐ ⇔

√⁸ ⌐ ⌐ ≠™√ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔≡™

ↄ ─

₈▬fiⱨꜟ◄fi◘כ▬fi♃ⱦꜙכ≤Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╢

⌂ ─ ₉

3 4 1 4 2 28  

ה   

ꜟכ▲♩☻Ɽה▬ꜟ ☿fi♃כ

 

ה   

 ◦☻♥ⱶ ה

ה

ה

≢│⁸ ─ ≤⇔≡⁸ ─ ≢╙ Twitter ≢ ─ ⅝⅛

∫√▬fiⱨꜟ◄fi◘כ⌐ ⇔≡ ▬fi♃ⱦꜙכ╩ ⇔⁸ ─ ה

╛ ⅛╠ ╠╣╢ ╩╕≤╘√⁹ ─▬fi♃ⱦꜙ⁸│≢כⱷ♦▫

▪─ ⌐ ╦∑≡ ─ ≢ ∆╢↓≤─ ⁸╕√⁸ │

─ ╛ ⌐ ╩ ╢∞↑≢⌂ↄ⁸ ≤⇔≡─ ≤⌂╡╩ ↕╣⁸

⌐╙ ↕╣╢ ⅜ ∞≤─ ⅜ ╠╣√⁹╕√⁸ ─ ≤⇔≡⁸

Ⱡ♇♩꞉כ◒⌐⅔↑╢◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⁸ ⅜

╩ ╘╢√╘─ ╩ ⇔√⁹ ⌐│⁸Ⱡ♇♩꞉כ◒─◖Ⱶꜙ♬

כ▫♥ ╩ ═⁸↕╠⌐⁸ ⱪכꜟ◓√⇔ ⌐⅔↑╢▬fiⱨꜟ◄fi◘

─כ ─ ╩ ™⁸ ─ ─ ╩ ╠⅛⌐⇔√⁹

─ ≤⇔≡⁸↓╣╕≢ 3 ─ ≢ ╠╣√ ╩ ⌐⁸SNS ⌐

⇔√ ─ ⌂ ⌐ ∆╢ ╩╕≤╘√⁹

♪כ꞉כ◐ Twitter⁸SNS⁸ ⁸ ⁸▬fiⱨꜟ◄fi◘כ▬♠ꜞ⁸כ♩Ⱡ♇♩꞉

◒כ
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I   

⌐ ╛ ⅜ ─ ≤⇔≡Ⱡ♇♩╩℮╕ↄ ≢⅝⌂⅛∫√ ⌐√

∟⁸SNS≢─ ⅜ ⌂ ╩╙≈⌐ ∫√ ─ ⌐⅔™≡⁸ ⌂ ⌐≈

™≡ ∆╢⁹╕∏⁸Twitter ≢ ─ ⅝™⁸▬fiⱨꜟ◄fi◘כ─ ╩ √⇔√ ⌐

⇔≡ ▬fi♃ⱦꜙכ╩ ⇔⁸ ─ ╩ ╡ ╡⌂⅜╠⁸SNS≢─ ─ ≤

⌐ ∆╢ ⌐≈™≡⁸ ≤ ⁸∕⇔≡∕╣⌐ ≠™√ ╩ ∫≡╙╠℮↓≤╩ ─

≤∆╢⁹╕√⁸ ─ ♩כ▬♠ꜞ⁸≡⇔≥ ≢ ↕╣╢Ⱡ♇♩꞉כ◒ ─ ⌐

∆╢◖fiⱧꜙכ♃◦Ⱶꜙ꜠כ◦ꜛfi╩ ™⁸ ⅜ ╩ ╘╢√╘⌐ ⌂ ╛

Ⱡ♇♩꞉כ◒ ─ ╩ ⅛⇔√ ⌐≈™≡ ⅛≈ ⌐ ∆╢↓≤╩ ∆⁹↕

╠⌐⁸ ─ ─ ≤⇔≡⁸Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛfi╛⁸▬fiⱨꜟ◄fi◘כ≤⌂∫

√ ┼─▬fi♃ⱦꜙכ ⅛╠ ╠╣√ ╩ ⌐⁸SNS⌐⅔↑╢ ⌂ ⌐

≈™≡─ ╩╕≤╘╢⁹ 

 

II   

▬fiⱨꜟ◄fi◘כ▬fi♃ⱦꜙכ 

 ─ 1ﬞ ⌂™⇔ 3ﬞ ─ ⌐⅔™≡ Twitter ≢ ─№∫√ ⌐

▬fi♃ⱦꜙ⁸⇔╩כTwitter≢ ╩∆╢⌐ ∫√ ╛ ─ ⁸ ─ ⌐≈™≡

╡ ∫≡ ∫≡╙╠℮≤≤╙⌐⁸∕℮⇔√ ⌐ ≠™≡⁸ ⅜™⅛⌐ ⇔≡ ⌐ ≠

™√ ╩ ℮═⅝⅛⌐≈™≡─ ╩ ═≡╙╠℮⁹ ╙◖꜡♫ ⅜ ⇔≡™╢√

╘⁸ ≢│⌂ↄ⁸○fiꜝ▬fi ◦☻♥ⱶ╩ ™√ ⇔≢─▬fi♃ⱦꜙ⁹√⇔≥כ↓╣⌐

╟╡⁸ ─ ⅜ ∆╢↓≤⌂ↄ ≢⅝╢≤™℮ⱷꜞ♇♩⅜№∫√⁹ 

─▬fi♃ⱦꜙ⁸│כ ⅛╠ ⇔≡ ⌐ ⅜№╡⁸∕─ ╙ ⌐

╦√∫≡ ⌐ ∆╢ ≢ ⌂ ╩ ╘√⁸ ─ ⌐ ⅝ ╡╩ ∫≡⁸

∕─⌂⅛⅛╠ ⌂ ╛ ⌐≈™≡ ⅜ ⇔√⁹ 

 

Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛfi 

Twitter ⁸│⌐♃כ♦ ⅜™≈ ─ ♩כ▬♠ꜞ╩ ⇔≡ ╘≡ ∆╢↓≤ ⇔√⅛≤

™∫√ ⌂ ⅜ ╕╣≡™≡⁸∕╣╩ ה♩כ▬♠ꜞ⁸╡╟⌐≥↓╢ ♩כ▬♠ꜞ ─Ⱡ

♇♩꞉כ◒╩ ℮™≥♩כ▬♠ꜞ⁹╢⅝≢⅜≥↓╢∆ │ ♩כ▬♠─ ⌐ ⇔≡∕─

╩⁸ ─ ╡ ™⌂≥⁸╟╡ ↄ─ ⌐ ╘√™≤™℮ ⅛╠⌂↕╣╢↓≤⅜ ↄ⁸

⅜ ⌐ ⇔≡™ↄ ⌂ ≤⌂∫≡™╢⁹ 

 ⅛╠ ─ ⌐≈™≡⁸ ─ Twitter♦כ▬♠ꜞ⌐≥╙╩♃כ♩Ⱡ♇♩꞉כ◒╩

⇔⁸∕─Ⱡ♇♩꞉כ♦◒כ♃⌐ ≠™≡⁸ ₁⌂ ≢ ─◖fiⱧꜙכ♃◦Ⱶꜙ꜠כ

◦ꜛfi╩ ∫≡⅝√⁹↓╣╕≢─ ≢⁸ ⌂ ⌐ ≠™≡ ⱪ≤⁸כꜟ◓╢∆╩

⌂ ⌐ⱪכꜟ◓╢∆╩ ⅝ↄ ↕╣╢↓≤⅜ ╠⅛⌐⌂∫≡™╢⅜⁸ ╘≡Ⱡ♇♩꞉

◒כ ╩ ™⁸◖Ⱶꜙ♬♥▫כ≤ ┌╣╢ ╩ ∆╢↓≤≢⁸ ↔≤─◖Ⱶꜙ♬♥▫

─כ ╩ ═√⁹ ₁─ ─ 1) ⌐ ⇔√ ≢№╢ k-means ≢│ ╩ ╘ ╘

≡ ∆╢─≤ ⌂╡⁸◖Ⱶꜙ♬♥▫כ │ ╩ ⅎ∏⌐Ⱡ♇♩꞉כ◒─ ⌂ ╩

∆╢ ≢№╢⁹ ▪ꜟ◗ꜞ☼ⱶ│ ₁№╢⅜⁸ │ ⅜ ™ ─№╢⁸ꜝⱬꜟ ⌐
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╟╢ ╩ ⇔√⁹╕√⁸Ⱡ♇♩꞉כ◒⌐⅔™≡ⱡכ♪ Twitter♦⁸│≡™⅔⌐♃כ

∕╣∙╣─▪◌►fi♩─↓≤ ⅜≥─ↄ╠™ ⌂ ╩ √⇔≡™╢⅛─ ≤⌂╢

╩ ⇔⁸ ─ⱪכꜟ◓ ≢∕╣∙╣▬fiⱨꜟ◄fi◘כ⌐≈™≡ ⇔√⁹In-degree

│∕─▪◌►fi♩⅜≥╣∞↑ ↄꜞ♠▬כ♩⇔≡™╢⅛╩ ⇔⁸Out-degree │≥╣∞↑

ↄꜞ♠▬כ♩↕╣≡™╢⅛╩ ∆⁹ ⁸ ⌂ ⌐╟∫≡ ╠╣╢ PageRank │⁸

─ ™ⱡכ♪─ ↄ⌐™╢⅛≥℮⅛≤™∫√ ╩ ↄ ∆╢ ≢№╡⁸ ⅎ┌

Google─ ▪ꜟ◗ꜞ☼ⱶ─ ≤⇔≡ webⱠ♇♩꞉כ◒─ ≢╟ↄ ╠╣≡™╢⁹ 

↓─╟℮⌐⁸Ⱡ♇♩꞉כ◒ ╛ ╩ ╘╢↓≤≢⁸ ⌂ ≥ⱪכꜟ◓√⇔╩

∕℮≢⌂™⁸ ⌂ ─ ─≥ⱪכꜟ◓™ ╩ ⇔√⁹ 

 

┼─  

 Twitter ─ ♩כ▬♠─כ◙כꜚ⁸│⌐ ─ ╩ ∆╢ ┼─ ⌐ ⇔

≡™╢↓≤≤↕╣≡™╢⁹╕√ ⌐│⁸ ↕╣√ │ ⇔≡ ∆╢↓≤⅜

╢⁹↓─ ⌐ ™≡⁸∕─ │⁸ ⌂ ⌐ ∆╢╙─≢№╡⁸⅛≈⁸ ⁸ ⁸

∕─ ─ ─ ⌂ ≢⅔↓⌂╦╣╢╙─≢⌂↑╣┌⌂╠⌂™⁸≤№╡⁸

⌐⅔™≡│ ⌐ │⌂™≤ ⅎ╢⁹ 

 √∞⁸Twitter │⌐♃כ♦ ╙ ╕╣╢─≢⁸ │ ⌐ ─ ╩⇔≈≈ ⇔⁸

⌐ ⇔≡│⁸ ─ ™⌐ ─ ╩ ℮⁹ ⌐↓─ 2₩3 ─ Twitter ≤─

─ ─ ╙№╡⁸ ⌂≥≢─ ╩♩כ▬♠ꜞ╛♩כ▬♠│⌐ ⇔√▪◌►fi♩ ╛

│ ∑╢≤™℮ ╩ ∫√⁹ 

╕√⁸ ─№∫√ ∆⌂╦∟▬fiⱨꜟ◄fi◘כ─ ⌐ ∆╢▬fi♃ⱦꜙ⁸│≢כ

⇔√ ╩ ⌐ ∆╢↓≤⌐ ∆╢ ─ │╙∟╤╪⁸▬fi♃ⱦꜙכ ⌐ ∆╢⁸

╩ ╘√ ─ ⌐≈™≡│ ⌐ ╩ ∫≡™╢⁹2020 2 ⌐ ה▬ꜟ

Ɽ☻♩▲כꜟ ☿fi♃כ─ ─ ╩ ↑≡™╢⅜⁸∕─ ⌐ ∫≡ ⇔≡

™╢⁹ 

 

III   

1 ▬fiⱨꜟ◄fi◘כ▬fi♃ⱦꜙכ 

▬fi♃ⱦꜙכ ─⁸ ╩ ≤∆╢ │⁸ ─2011 3 12 ⅛╠⁸

─ ╛ ⌐ ∆╢ ╩Twitter≢ ⇔ ╘√⁹Ⱡ♇♩╩ ⇔≈≈⁸⌂╢═ↄ

⌐ ™╙─╩ ⁸╛♩☻◐♥─♩כ▬♠╩╠╣⧵⁸≡⇔ ─◓ꜝⱨ⁸ ─ ⌂

≥⌐╕≤╘≡ ⇔⁸ ⌐♅▼ꜟⱡⱩ▬ꜞ╛ ⌂≥─ ╙ ╡ →√⁹╙≤╙

≤ ∞∫√ⱨ◊꜡꞉כ─ │ ↄ ⌐15 ⌐ ⇔≡⁸ ─ ─♩♇ⱪ ⌐ ╡

√⁹ ⌐ ⅝ ╡ ╩ ∆╢⅜⁸ │ ─ ≢ ╡ →╢⁹ 

Twitter≢─ ╩ ↑√ ≤⇔≡⁸ ─ ⅜™≈⅛ ∆╢≤ ∫≡™√⅜⁸

╩ ╘≡™╢ ₁⌐ ⅛∫≡ ≢⅝╢ │≈™∙ ╣∏⁸ⱨ◊꜡꞉כ─ ⅎ√

⅜ ╘╢⌐╛╘╠╣⌂™ ∞∫√≤ ∫√⁹ ≤─ ⅜№∫√↓≤≢⁸ ╩ ⌐

≈↓≤⅜≢⅝⁸∕╣⅜ ↑╠╣√ ∞╤℮≤ ⇔√⁹╕√⁸ ─ ⌐≈™≡ ⌐ ⅎ⁸

╟⅛╣≤ ∫√↓≤≢╙ ─ ⅜ ╢╟℮⌂↓≤│⇔⌂™≤ ⇔≡ ╘≡™√⁸≤ ℮⁹ 

⌐⅔™≡⁸▬fiⱨꜟ◄fi◘כ⌐⌂╢ⱳ▬fi♩╩ ∫√≤↓╤⁸ⱷ♦▫▪─ ⌐ ╦
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∑√ ⅜ ≢⁸ ⅎ┌Twitter≢│ ↄ ↕⌂™≤ ─ ⌐ ╣⌂™⁹╕√⁸▪◌►fi♩─

⌐ ─ ⅜™╢≤ ╦∫√ ⅜ ₁⌐│ ↑ ╣╠╣╢─≢⁸ ≤⇔≡ ∆╢↓≤

⌐╟∫≡⁸ ∞↑≢⌂ↄ∕─ ≤⌂╡ ⅜⁸™╦┌Ⱪꜝfi♪≤⌂∫≡ ╦╢⁹ ≢⁸

─▪◌►fi♩│⌂⅛⌂⅛∕℮™℮☻♃▬ꜟ⌐⌂╠⌂™⁹ ╩ ⌐ ↑ ╣≡╙╠ⅎ╢√

╘⌐│⁸ │ ≢№╢↓≤⅜ ≢№∫≡⁸ ⅎ┌⁸ ╡≢№╢≤─ ⅜≈™≡⇔╕

∫√╡⁸₈ ⇔™₉ ╩ ⇔╟℮≤─ ⅜ ∂╠╣√╡⇔√ ⌐ ╩ ╠℮ ╣⅜№╢

≤─ ╙№∫√⁹ 

╩ ∆╢⌐№√∫≡⁸ ─ ↕│╙∟╤╪─↓≤⁸ ⌐ ⇔≡╙⁸ ⅜ ╪

≢ ⌐⌂╢╟℮⌂ ╩ ╦∏ ⌐ ↄ↓≤⌐ ─ ╩ ∫√≤™℮⁹∕╣≢╙

≤└≤ↄↄ╡⌐↕╣≡⁸ ╙ ∆╢╒≥ ╛ ⇔╩ ₁ ↑√∕℮≢⁸ ─

─⸗ꜘ⸗ꜘ≤⇔√ ╡⅜ ⌐╙ ⅛∫≡™√ ∞∫√≤─↓≤⁹ ─ ╩ ╡ ∫

≡⁸ ⌐⅔™≡│⁸ ╩♃כ♦╠ ╟℮≤⇔≡ ╩כ♃fi►◌כ●▬●⅜₁ ™ ╡⁸ ⌐

↕╣√ ≤─ ⅛╠ ⅜ ╕╣√⁹ ╩ ∂√ ⌐≈™≡╙⁸ ⌐ ─

⅜ ↕╣⁸ ₁⌐ ─ ⅜ ₁⌐ ╡ ╕╣√⁹ │ ─ꜞ☻◖Ⱶ⌐│ ╩

╣√⅜⁸ ≢│ ≢⁸℮╕ↄ™⅛⌂⅛∫√⁹∕─↓≤⅜ ─ ─ ⌐╙ ╩

≤∆≢№╤℮⁸≤─ ⅜ ↕╣√⁹ 

≢│ ─ ⅜ ⌐⌂╢ ⁸Twitter⌐⅔™≡│⁸ ₁│ ─ ⌐ ™

⇔⅛ ╕∏⁸∕╙∕╙ ∆╢≤™℮↓≤⌐ ╣╢ ⅜ ⌂™≤™℮Ᵽ▬▪☻⅜№╢⁹

SNS≢│ ╩ ≡ ∆╢≤™℮↓≤⅜ ⌐ ↄ ⅝╛∆™√╘⁸ ⅜≢⅝≡⇔╕

℮≤∕╣╩ ╡ ∆↓≤│╒╓ ≢№╢⁹╕∟⅜∫√ ╩ ∆╣┌⁸ ⅛╠─ ╩

╠™⁸ ─ ⌐⌂∫≡ ⌐♄ⱷ⌂ ⅜ ⌐ ╣╢↓≤≢ ╩ ⇔≡⇔╕℮⁹Twitter

│ ⌐ ⅜№╢⇔⁸№╢ ─ ₁⌐≤∫≡│ ╠╣√ ≢│№╢╙──⁸♥꜠ⱦ─

⌂≥⌐ ∆╢╙─≢│⌂™⁹SNS╩ ⌐ ⅎ╢─≢│⌂ↄ⁸ ⌂ⱷ♦▫▪╩ ╘

≡ ₁⌂ ≢ ╡ ⇔ ⅎ╢↓≤⅜ ≢№╢⁸≤─ ⅜ ↕╣√⁹ 

 

2 Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛfi 

⅛╠ ─ ⌐ ∆╢Twitter♦כ▬♠ꜞ⁸≡™⅔⌐♃כ♩Ⱡ♇♩꞉כ◒─

╩ ⇔⁸◖Ⱶꜙ♬♥▫כ ╩ ⇔√⁹ ─Ⱡ♇♩꞉⁸│≡⇔≥◒כꜞ ♩כ▬♠ RT

─ꜞfi◒ ⅜ (i) 1 RT ⁸(ii) 2 RT ⁸(iii) 3 RT ⁸(x) 10 RT ─ ╩ ⇔√⁹ ╒

≥ ┘≈⅝─ ™ꜞfi◒⌐ ∫√Ⱡ♇♩꞉כ◒╩ ⅎ≡™╢↓≤⌐⌂╢⁹ ₁─↓╣╕≢─

≢│⁸ ⌂ ⌐ ≠™≡ ⱪכꜟ◓╢∆╩ ⱪA⁸Cכꜟ◓ ≤⁸ ⌂ ╩∆

ⱪכꜟ◓╢ ⱪBכꜟ◓ ⌐ ⅝ↄ ↕╣╢↓≤⅜ ╠⅛⌐⌂∫≡™╢⅜ 1)⁸∕─⌂⅛─ ▬

fiⱨꜟ◄fi◘1כ▪◌►fi♩∏≈ ∕╣∙╣ a⁸b ≤∆╢ ⌐≈™≡⁸(i)⁸ (ii) ─Ⱡ♇♩꞉כ◒≢

│ a⁸b ⅜ ∂◖Ⱶꜙ♬♥▫כ⌐ ↕╣╢≤™℮ ⌂ ⅜ ≡⇔╕∫√⁹╕√⁸(x) 

⌐⅔™≡╙⁸2011 3 ─№╢ ⌐⅔™≡⁸ ─ ⅜ ∂√⁹(iii) ≢│™∏╣─ ⌐⅔™≡╙

⅜ ≢⅝⁸↓╣╩ ⇔≡ ╩ ╘╢≤⁸ 3 │ a ╩ ╗◖Ⱶꜙ♬♥▫כ

⅜ b ─◖Ⱶꜙ♬♥▫כ╩ ⇔⁸∕─℮∟ 2 ⌐│ ◖Ⱶꜙ♬♥▫כ╩ ⇔√⅜⁸4 ─ 2

⅛╠│ b ╩ ╗◖Ⱶꜙ♬♥▫כ⅜ ⇔≡ ◖Ⱶꜙ♬♥▫כ╩ ⇔ ↑√↓≤⅜╦⅛∫

√ 1 ⁹↓─↓≤│⁸↓╣╕≢─ ≤╙ ∆╢╙─≢№╢⁹◖Ⱶꜙ♬♥▫כ

│⁸ ─ⱪכꜟ◓╠⅛ ╩ ╘≡ ⇔≡™√ ─ ≤│ ™⁸ ∆╢▬fiⱨꜟ◄fi◘
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⅜כ ╕╣╢ ─◖Ⱶꜙ♬♥▫כ⌐≈™≡╙ ⌐ ∆╢↓≤⌂ↄ ≢⅝╢√╘⁸◖Ⱶꜙ

כ▫♥♬ ⅜≥─╟℮⌐ ⇔≡ ⇔≡™∫√⅛╩ ™⅛↑╢─⌐ ≈⁹ 

⌐⁸ ⅛╠─ ≢ ─כ◘ⱪ─∕╣∙╣⌐≈™≡⁸▬fiⱨꜟ◄fiכꜟ◓√╣↕

10▪◌►fi♩⌐≈™≡⁸ ╩ ⇔√⁹∕─ ⁸ ─▪◌►fi♩⌐ꜞ♠▬כ♩↕╣√

╩ ∆╢ Out-degree ⌐≈™≡│⁸ ╩ ⱪ Bכꜟ◓│ ⱪ A, Cכꜟ◓≡⇔≥

╢ ╩ ∟⁸ ⌐ 2011 3 ⌐≈™≡│ ─ ╩ ∫√↓≤⅜╦⅛∫√⁹ ≢⁸ ⅜

√⇔♩כ▬♠ꜞ╩ ╩ ∆╢ In-degree ⅜ ⱪ Bכꜟ◓⁸│≡™≈⌐ ⌐╦√∫≡

™ ╩ ∫≡™╢ │≡™≈⌐ ⱪ A, Cכꜟ◓⁸ ⌐ ⌂ↄ⁸╒≤╪≥─ ≢╦∏⅛

10 ─ ─ ◘ⱪ B ⌐⅔™≡│∕╣∙╣─▬fiⱨꜟ◄fiכꜟ◓⁸│≥↓─↓⁹√∫⅛⌂⅛⇔

⅜כ ─▬fiⱨꜟ◄fi◘כ╩ ╡╕≈⁸╢™≡⇔♩כ▬♠ꜞ⌐ ™⌐ ⇔ ∫≡™╢─

⌐ ⇔⁸ ⁸│כ◘ⱪ A, C ─▬fiⱨꜟ◄fiכꜟ◓╠ ⅜ ╩∆╢∞↑≢⁸∕℮⇔√

│∕╣∙╣ ╩ ⅎ╢ⱨ◊꜡꞉כ⌐ ⇔≡ ↄ╙──⁸ ─▬fiⱨꜟ◄fi◘כ╩ ∆

╢↓≤⅜ ⌐ ⌂ↄ⁸ ─ ⅜ ™⌐ ⌐⁸№╢ ┌╠┌╠⌐ ╩⇔≡™

╢↓≤╩ ⌐ ⇔≡™╢⁹ ─ ™ⱡכ♪ ─ ┘≈⅝╩ ∆╢ PageRank ─

⌐≈™≡╙ ≢⁸ ⌐ │≢ ⱪ Bכꜟ◓⁸⌐℮╟√⇔ ─ ™▬fiⱨꜟ◄fi◘כ⅜

™ כ◘ⱪ A, C ⌐⅔™≡│⁸▬fiⱨꜟ◄fiכꜟ◓⁸ ─ ⅜ ≢№╢↓≤⅜│∫⅝╡

≤ ╣≡™╢⁹ 

 

 

1 ▬fiⱨꜟ◄fi◘כ─Ⱡ♇♩꞉כ◒⌐⅔↑╢ ⱪכꜟ◓─ ≢─  

Twitter─ꜞ♠▬כ♩Ⱡ♇♩꞉⁸≡™⅔⌐◒כ ⅝ↄ2≈⌐ ⱪ─∕╣∙╣⌐≈™≡⁸כꜟ◓√⇔

▬fiⱨꜟ◄fi◘כ─PageRank ╩2011 3 ⅛╠9 ╕≢ ⌐ ∫≡ ⇔√◓ꜝⱨ⁹◖

Ⱶꜙ♬♥▫כ ─ ╙ ⌡≡ ⇔≡№╢⁹ │ ▬fiⱨꜟ◄fi◘כ⌐⅔↑╢ ⁸ │

∕─ ╩ ∆⁹ ⌂ ╩ ╡ ─כ◘ⱪB─▬fiⱨꜟ◄fiכꜟ◓√⇔ ⅜

™ ≢⁸ ⌐ ≠™≡ ─כ◘ⱪA⁸C─▬fiⱨꜟ◄fiכꜟ◓√⇔ │ ╠⅛

⌐ ↄ⁸▬fiⱨꜟ◄fi◘כ ─ ⅜♩כ▬♠ꜞ─ ≢№╢↓≤╩ ∫≡™╢⁹ 

 

3 ⌐ ∆╢  

↓╣╕≢3 ─ ─ ≤⇔≡⁸Twitter⌐⅔↑╢ꜞ♠▬כ♩─Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛ

fi╛⁸▬fiⱨꜟ◄fi◘כ≤⌂∫√ ┼─▬fi♃ⱦꜙכ⅛╠ ╠╣√ ⁸↕╠⌐│

≢ ⇔√ⱨ□◒♩♅▼♇◒╛ ─ ╩ ⌐⁸SNS⌐╟╢╟╡ ⌂ ⌐

≈™≡⁸↓─ ⇔™ ≢─ ⌐⅔™≡ ⌐ ⅜ ∆═⅝ ╩ ⌐⅔™≡

╩╕≤╘√⁹ │ ⅜ ≤⌂∫≡ ⅝ →√╙─≢№╢⅜⁸ ≤⇔≡─
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≢№╢√╘⁸∕─ │ ─ ⁸⅔╟┘∕╣⌐ ⅎ√ ⌐⅔™≡ ∆╢⁹ 

 

IV   

─ ⌐⅔™≡⁸Twitter ⌐⅔↑╢ ⌐ ◒כⱠ♇♩꞉♩כ▬♠ꜞ╢∆

─ ⅛╠⁸ ⌂ ≥ ⱪ A⁸Cכꜟ◓√⇔╩ ⌂ ╩ ─ ⱪ Bכꜟ◓√↑

⅜ ╠⅛⌐⌂∫≡™╢⅜ 1)⁸ ⇔√Ⱡ♇♩꞉כ◒ ⌐⅔↑╢ In-degree ╛ 

PageRank ─ │≢ ⱪ Bכꜟ◓⁸╠⅛ ─ ™▬fiⱨꜟ◄fi◘כ⅜ ™ ⁸

כ◘ⱪ A⁸C ⌐⅔™≡│⁸▬fiⱨꜟ◄fiכꜟ◓ ─ ⅜ ≢№╢↓≤⅜│∫⅝╡≤ ↕╣√⁹

⅜℮╕ↄ ╦╠∏⁸ ╩ ⌐ ∆╢ ⅜ ⌐ ⇔⁸ꜞ☻

◒◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ⇔√↓≤│ ╠⅛≢№╡⁸▬fiⱨꜟ◄fi◘כ≤⌂╢═⅝ ⅜

⇔≡ ≢⅝⌂⅛∫√↓≤⌐ ⅎ≡⁸ ╩╙≈ ─ ⅜╒≤╪≥⌂⅛∫√↓≤⅜⁸

⌐⅔™≡ ⌂ ─└≤≈≢№╢↓≤⅜ ↕╣√⁹ 

₁─↓╣╕≢─ ◦Ⱶꜙ꜠כ◦ꜛfi─ ⌐ ─ ⅛╠│⁸ ⌂♠

⌐♩כ▬ ⇔≡ ™ ╩ ╢ ╩ ⅝ ∆↓≤│ ≢│⌂™╙──⁸ ⌂ ─

№╢ ─▬fiⱨꜟ◄fi◘כ▬♠─╠⅛כ♩╩ ⁸╢∆♩כ▬♠ꜞ ◘ⱳכ♃כ─ ╩

╛∆↓≤⅜⁸ ╩ ↕∑╢─⌐ ⌂ ≢№╢↓≤⅜ ⌐ ↕╣≡™╢ 2, 3)⁹

≢⁸ ⌐ ⅛╠ ╩ ↑⁸ ─ⱨ◊꜡꞉כ╩ ⇔≡▬fiⱨꜟ◄fi

√∫⌂≥כ◘ ⅛╠│⁸ ─ ⌐ ≠™√ ≤⇔≡⁸ ╩ ⇔≡™╢◓

─ⱪכꜟ ™╩Twitter ≢ ⇔≡ ∕℮≤⇔≡╙ ⌐ ≢№╡⁸ ╩ ╡ ∑╢

⌐≈™≡ ⌂ ⅜ ⅛╣√⁹√∞⁸ ─ ≤⇔≡⁸2011 3 ⌐│ ⅔╟┘

─▬fi♃ⱦꜙכ ╠⁸ ╩ ⌐ ─ ⅜ ╩Twitter ≢ ⇔

╩ ⇔≡™√ ≢⁸ 4 │ ─ ─▬fiⱨꜟ◄fi◘כ⅜Twitter⅛╠

∆╢⌂⅛⁸ ⅝ ╡╩⇔√▬fiⱨꜟ◄fi◘כ⅜ ⇔⁸ ⌐ ─ ≢ ⇔≡™

√ ⅜ ╠⅛⌐⌂∫≡™╢⁹ ≤│ ∫≡⁸ ⌂╢ ─ ⅜ ╘ ⇔⁸ ─◒ꜝ▬

◦☻⌐ ⅎ≡ ≢⅝╣┌⁸SNS⌐⅔™≡╙ ─ ╛∕╣╩◘ⱳכ♩∆╢ √∟⅜

⌐ ⇔™ ╩ ⅛≈ ⌐ ₁⌐ ⅎ⁸ ⌐ ≠⅛⌂™⁸№╢™│ ╩ ╢╟℮⌂

─ ╩ ™ ≢ ⇔⁸ ╩ ⌐ ╘╢ ⅜№╢│∏≢№╢≤ ∂≡™╢⁹ ⁸ ₁

─◦Ⱶꜙ꜠כ◦ꜛfi≢│⁸ ⁸∆⌂╦∟⁸ ⌐ ─ ⌐ ⇔√ ⅜∕─ ─

Twitter ⌐⅔↑╢ ─ ╣≢ ⌐ ≡╢↓≤⅜ ⅛∫≡™╢⁹ 

₁─ ≢│⁸ ⌐│╕∞ ⇔™ⱷ♦▫▪≢№∫≡ │ ⌂ ─

⅜ ∫≡™√⌐ ⅞⌂™╙──⁸∕─ ─10 ─ ⌐⁸ ╛ ─ ╣╩╙ ⅝ↄ

∆╢ⱷ♦▫▪⌐ ▪▫♦ⱷꜟꜗ◦כ♁√⇔ SNS ⁸⌂⅛≢╙ ⅜ ⌐ ≢⅝⁸

⌐ ⌐ ⅜ ↄ ─№╢Twitter⌐⅔↑╢ ╩ ⇔≡⅝√⁹ 

─▬fi♃ⱦꜙכ─ ≢⁸Twitter─ ≤⇔≡⁸ ⅜140 ⌐ │≢♩כ▬♠ꜞ⁸╣╠

⅜ ╣≡⇔╕℮↓≤⅜№╢─≢⁸1 ─ ≢ ⇔⌂™╟℮⌂⁸ ™ ╩ ∆╢╙─⌐│

⅛⌂™ ∞≤─ ⅜№∫√⁹√≤ⅎ┌Ⱪ꜡◓⌐ ↄ ⌂ ™ ╩ ⌐♩כ▬♠─ ↑

≡ ∆╢ ⁸∕╣╩ ∫≡ ╗ │ ⌂ↄ⁸ ─ ⅜ ⅎ⌂™ ≢ ⅝ ╠╣

╢↓≤⌐╟∫≡ ⅜ ∂╢↓≤⅜ ↕╣╢⁹ ─ ⌐≈™≡╙⁸Twitter≢ ≢

⅝╢ ≢│⌂™≤─ ⅜ ↕╣√⁹ ─ ⌐≈™≡│⁸ ⅎ√™ ⌐ ∂≡⁸

Twitter ╛►▼ⱩⱭ⁸☺כ№╢™│ ⌂ⱴ☻ⱷ♦▫▪⌂≥⁸∕╣∙╣─ ─ ╩ ⅎ≡
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⇔≡ ∆╢↓≤⅜ ≢№╢⁹ 

─▬fi♃ⱦꜙכ ⅛╠│⁸ ≤⇔≡ ⅜ ─ ≢⁸ ⌐ ≈↓≤

≤⇔≡ ⅜≢⅝╢⅛╩ ⌐ ⅎ⁸ ⌐ ∆╢ⱳꜞ◦כ╩ ╘⁸∕╣╩ ™≡ ⇔√↓≤⁸╕

√ ∕─╙── ╛ ─ ─╖⌂╠∏⁸ ─ ⅎ⌂™ ≢№∫≡╙⁸ ₁⌐ ⇔≡

√╢ ─ ≤⌂╡⅜≥─╟℮⌐ ╠╣╢⅛⁸↕╠⌐│ ╛ ≤─ ╙ ╘≡

∟ ╩⇔∫⅛╡≤ ╘√ ≢◖Ⱶꜙ♬◔כ◦ꜛfi─№╢═⅝ ╩ ⅎ≡™√↓≤⌂≥⁸ ⌐

∫≡▬fiⱨꜟ◄fi◘כ≤⇔≡ ∆╢√╘─ ≤ ╩ ╦∫√╟℮⌐ ℮⁹∕╣≤

⌐⁸ ⌐│ ─ ≤ ⅜ ≢№╢↓≤╩ ™ ╠↕╣√⁹↓─ │⁸ ─

⌐ ∫√ ∞≤ ≢ ╠╣⌂™√╘⌐⁸ ╩◒ꜝ►♪ⱨ□fi♦▫fi◓≢ ⌐ ≡

⇔√∕℮∞⅜⁸ ↄ ╩ ⇔√↓≤╙ ╘⁸∕℮ ⌐ ⇔≡ ≢⅝

╢╙─≢│⌂™⁹≤│™ⅎ⁸ ─ ─ ⅜ ⅛╣╢ ⌐ ⇔≡│⁸ ⌐ ≤⇔≡

⌐ ⇔™ ╩ ∆╣┌™™≤™℮ ⇔™╙─≢│⌂™↓≤│⁸ ◖Ⱶꜙ♬◔כ◦

ꜛfiהꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi╩ ⇔⁸╕√ ∆╢ ≢ ⌐ ∏═⅝↓≤≢№╤℮⁹ 

∕╣≤ ⌐⁸ ∆╢ │ ⌐ ⇔√ ─ ₁⌐ ↕╣╢ ≢⁸

⇔™ ⌐↕╠↕╣╢≤™℮ ₁⇔™ ╙ ╠⅛⌐⌂∫√⁹ ─▬fi♃ⱦꜙכ ⅛╠

│⁸ ╩ ⅛╠ ╢ ╖⅜ ≤─ ⅜№∫√⁹ ─ ╙╛│╡⁸ ╙ ∆╢

╒≥ ╛ ⇔⅜№∫√≤─ ⅎ≢№∫√⁹ ╩ ─ ⌐ ∑╢─

≢│⌂ↄ⁸♅כⱶ≤⇔≡◘ⱳכ♩ ╩ ╖⁸ ◖Ⱶꜙ♬♥▫כ№╢™│ ≤⇔≡╙⁸

⌐ ≈ ╩ ╢ ╖≠ↄ╡⅜ ≢№╢≤™ⅎ╢⁹ 

⌐ ═√⁸╕√⁸↓─3 ─ ≢ ╠╣√ │⁸ ─ ⁸⅔

╟┘∕╣⌐ ⅎ√ ─⌂⅛⌐ ╡ ╪≢№╢⁹ 

 

V   

⌐Twitter ≢ ⌐ ╩ ↑√ ─ ┼─▬fi♃ⱦꜙ⁸│╠⅛כ

ⱷ♦▫▪─ ⌐ ╦∑≡ ─ ≢ ∆╢↓≤─ ⁸╕√⁸ │ ─ ╛

⌐ ╩ ╢∞↑≢⌂ↄ⁸ ≤⇔≡─ ≤⌂╡╩ ↕╣⁸ ⌐╙ ↕╣╢ ⅜ ∞≤

─ ⅜ ╠╣√⁹╕√⁸Twitter♦כ♃⅛╠ ─◒כⱠ♇♩꞉♩כ▬♠ꜞ√⇔ ≤◦Ⱶ

fi⅛╠│⁸ꜛ◦כ꜠ꜙ ─▬fiⱨꜟ◄fi◘כ⅜ ⌐ ╩⇔≡™≡ ─ ⅜

≢№╢↓≤⅜ ⅝ ╡⌐⌂∫√⁹ ─ ╣⅜ ™SNS ⌐⅔™≡⁸ ╩ ⇔≡

╩ ⅛≈ ⌐ ↑╢√╘⌐│⁸ ⌐ ≠⅛⌂™⁸№╢™│ ╩ ╢╟℮⌂ ─

╩ ™ ≢ ∆╢√╘⌐⁸ ⅔╟┘∕╣╩◘ⱳכ♩∆╢ √∟⅜ ™⌐ ╩

⇔ ™⁸ ⇔≡ ⌐ ⌐ ╡ ╗ ⅜№╢⁹ ╢═⅝ ─◒ꜝ▬◦☻┼─

ⅎ≤⇔≡⁸∕℮⇔√ ≠ↄ╡⅜ ≢№╤℮⁹ 

─ ─ ≤⇔≡⁸ ─√╘─ ╩╕≤╘√─≢⁸↔ ™√™⁹ 

 

VI  ─  

⌐⅔™≡│⁸ ─ ⌐ ∆╢Twitter ─Ⱡ♇♩꞉כ◒◦Ⱶꜙ꜠כ◦ꜛfi

⅔╟┘⁸▬fiⱨꜟ◄fi◘כ≤⇔≡ ⇔√ ┼─▬fi♃ⱦꜙכ╩ ⇔≡⁸ ♩כ▬♠⌂

╩∆╢ ─ ⌐ ⅜ ⌐ √↕╣√ ╩ ∆╢√╘⌐│⁸ ─ ⅜

⅛∑⌂™↓≤⁸╕√⁸ ─ ─⌂⅛≢ ─№╢▬fiⱨꜟ◄fi◘כ╩ ◘ⱳ
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How to spread accurate scientific-based information in real 
time after large-scale disasters: a multifaceted research of radiation 

related information spreading on Twitter after 3.11

Study of effective organization for information transmission 
by interviews to influencers and by network simulations 
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Abstract 

The goal of our research project is to find out effective ways to spread scientific information using social 

media, from the experience of influencers on the Twitter media and from the study of Twitter network analysis 

concerning the subject of radiation after Fukushima Daiichi nuclear power plant accident in 2011.  

The first theme of this study is to interview scientists who were highly influential on Twitter after the 

Fukushima nuclear accident. Their experiences and opinions give important lessons of science and risk 

communication at the time of crises. Lessons learned from this year's interview included the importance of 

disseminating information in multiple media in accordance with the media's characteristics, and the need for 

the sender to not only pay attention to the content and expression of information, but also to be prepared to 

be judged and criticized for who they are as an individual.  

The second theme is to conduct simulations in information transmission networks to investigate how to 

make scientific information prevail over ungrounded emotion-driven tweets. This year, we examined the 

community structure of the network and compared the centrality indexes of influencers belonging to two 

opposing groups, to clarify the importance of collaboration among scientists. 

As a summary of our research project, we have compiled recommendations for the effective 

dissemination of information by scientists in the age of social networking, based on the findings of the three 

years of our study. 

79



12 

─ ⌐ ╢
 

╩ ⌐ ⌂▪ⱪꜞ◔כ◦ꜛfi─

3 4 1 4 2 28  

 №╛
 

☿fi♃הכ

─
 

 

☿fi♃הכ

ה   

◔Ⱡ☻ ⱡ꜠♇♩   

ה

   ꜞ☻◒◖Ⱶ

fiꜛ◦כ◔♬ꜙ ה

  

☿fi♃הכ

  

☿fi♃כ ה

   

ה

  

☿fi♃הכ

 ┤√┌ ☿fi♃כ כ♃fi☿ה

ה  

 ┌ↄ ☿fi♃כ

┌ↄ כꜞⱪכꜟ◓הⱪכꜟ◓ 

כ♄

  

☿fi♃הכ

 

☿fi♃הכ /  

80



│ ≤ ─ ⌐ ∆╢▪ⱪꜞ◔כ◦ꜛfi ▪ⱪꜞ כ◘≥

ⱦ☻╩Ɽ♇◔כ☺ ∆╢↓≤≢⁸ ╛ ⅜ ╩ ⅛

≈ ⌐◘ⱳכ♩∆╢ ─◖Ⱶꜙ♬◔כ◦ꜛfi◦☻♥ⱶ╩ ∆╢↓

≤╩ ≤⇔≡™╢⁹1 ☼כ♬│ ╩ ™⁸ ☿◐ꜙꜞ♥▫

─ ╩ ∫√⁹2 ☼כ♬│ ♃כ♦─ ╩ ™⁸∕─ ╩

⇔⌂⅜╠▪ⱪꜞ─ ╩ ™⁸ ─ ⅜▪ⱪꜞ╩ ⇔√⁹3

│▪ⱪꜞ─ ╩ ™⁸▪ⱪꜞ─ ≤ ⌐ ∆╢ ╩ ⇔

√⁹ ╛ ╩ ╗ │ 35 ≢№∫√⁹ ─

╩ ╡ ╣≡▪ⱪꜞ ╩ ⇔√↓≤⌐╟╡⁸ ™╛∆↕─ ≤

─ ⅜ ╘╠╣√⁹ ⌐ ⅜№╢ │ ⅜⌂™ ≤

═≡⁸▪ⱪꜞ ─ ⅜ ⌐ ™ ⌐№∫√⁹ ─ ╩

╡ ╣⌂⅜╠ ⇔√▪ⱪꜞ│⁸ ─ ┌ↄ╩

╗ ╛ ─ ╩ꜞ▪ꜟ♃▬ⱶ⌐ ⇔≡⁸ ╛ ⌐╟╢

♃▬ⱶꜞכ⌂ ⅔╟┘ ─ ⅜ ⌐⌂╢⁹ ╛ ≤─

⁸ ⱦ☻⁸כ◘ ─♃כ♦╢∆ ╩Ɽ♇◔⁸√⇔≥☺כ♦☺♃

─ꜟכ♠ꜟ ⸗♦ꜟ╩ ∆╢↓≤⅜≢⅝√⁹

♪כ꞉כ◐ e Ⱬꜟ☻⁸▪ⱪꜞ⁸ ⁸◖Ⱶꜙ♬◔כ◦ꜛfi⁸ ⁸
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I   

23 3 ⌐ ⇔√ ⁸ ≢│ ⁸ ─ ⅜

⌂ ─ ⁸ ≢⅝╢√╘─ ⌂≥╩ ⇔≡⁸ ⁸ ─ ⅜ ╘╠╣

≡™╢⁹ ─ ⌐│ ╩ ╗ ≤ ⇔√ ⅛≈ ⌂◘ⱳכ♩⅜ ≢№

╡⁸ ─ ╠│ ╩ ⇔≡ ⌐☼כ♬─ ≠ↄ ≤ ╩

╘≡⅝√1)⁹ ≤ ∆╢ EU ≢ ↕╣√SHAMISENⱪ꜡☺▼◒♩≢│⁸

⌐⅔™≡ ╠⅜ ⌐ ≢⅝╢▪ⱪꜞ◔כ◦ꜛfi ⁸▪ⱪꜞ ╩ ™≡

∆╢↓≤⌐╟╢⁸ ─ ╩ ⇔√2)⁹ ─ ≢╙⁸ꜞ☻

◒◖Ⱶꜙ♬◔כ◦ꜛfi─ ⅛╠⁸ ╩ ꜟכ♠╢∆ WBC │ ꜠ⱬꜟ≢│

╩ ⇔⁸ ꜠ⱬꜟ≢│ ≤─≈⌂⅜╡╩ ⇔√3)⁹ 

─ ╛ ─ ⌐≈™≡⁸ ICRP ⅜ ∆╢♄▬▪꜡◓☿

Ⱶ♫כ╩ ∂≡⁸ ≤ ≤─ ⌐╟╢ ⅜ ↕╣√4, 5)⁹⇔⅛⇔⁸

─ ≤⇔≡⁸↓╣╕≢ ─ ─ ─╖≢│ ╩☼כ♬─ ⌐ↄ╖ ╢↓

≤⅜ ≢№╡⁸ ≤ ⌐ ⁸≢↓⧵⁹√∫№╙☻כ◔╢∆ ≢│ ⌐

⅜ ↕╣√ ⌐ ⇔≡™╢ ╩ ≤⇔≡⁸ ╛ ─▪ⱪꜞ╩

∂≡⁸♦☺♃ꜟ ╩ ⅜ ⌐ ∆╢↓≤⌐╟╡⁸ ─ ╛ ≤

╩ ⇔⁸ ╩☼כ♬╠ ה ∆╢ ⌂ ╩ ∆╢⁹ כ♬│≡™⅔⌐

☼ ─ ⅛╠ ⅔╟┘∕─ ⅜ ∆╢↓≤⌐╟╡⁸ ⌐ ≥ꜟכ♠√╣↕

⇔≡─▪ⱪꜞ ≤ ╩ ╢⁹₈ ╩ ≤⇔√ ₉╩ ⇔≡⁸

≢№╢ ⅜ ≤⌂∫≡ ≤─ ╩ ╢⁹ 

│ ─SHAMISEN-SINGSⱪ꜡☺▼◒♩≤ ≤─ ≢ ⇔√▪ⱪꜞ ─

╩ ⇔⁸ ⌐ ☿◐ꜙꜞ♥▫⌐ ⇔⌂⅜╠⁸ ≤ ╛ ≤ ⇔≡

⌐▪ⱪꜞ╩ ה ∆╢⁹↓╣⌐╟╡⁸₈▪ⱪꜞ₉╩ ≤⇔≡⁸₈ ₉₈ ₉₈ ₉╩

┬ ⌐ ⅎ╢Ɽ♇◔כ☺─⸗♦ꜟ╩ ∆╢⁹↓╣│⁸ ⅜ ∆╢Sustainable 

Development Goals (SDGs)─ 3.8 ─☻☿◒▪─┼☻ⱦכ◘ ⁸∕⇔≡ ⅜

∆╢Society 5.0⌐⅔↑╢♦☺♃ꜟ ⌐╟╢ ─ ─ ⅎ ⌐ ℮╙─≢№╢6, 7)⁹↕╠⌐⁸₈

╩ ≤⇔√ ₉⌐⅔™≡│2 3 ╩ ∆╢ ⅜ ≤⌂∫≡⁸

─ ─№╡ ⌐≈™≡─ ╩ ⇔⁸ ─ ─ ⌂

≤ ⌂ ה ⌐ ↕╣√ ⌐ ╩ ≡√ ≢─ ─№╡ ─

╩∆╢⁹ ─ │ ╕≢ ↄ─ꜞ♁כ☻╩ ≤⇔≡⅝√ ─☼כ♬ ≤ ⁸

⌐☼כ♬≡⇔⧵ ⇔√ ─ ╩⁸♦☺♃ꜟ ╩ ∆╢↓≤⌐╟╡ ∆╢ ≤⌂

╡⁸ ꜟכ♠ꜟ♃☺♦╢↑⅔⌐ ─ ⸗♦ꜟ╩ ∆╢↓≤╩ ∆⁹ 
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II   

♦☺♃ꜟ ⌐ ∆╢ ⌐╟╢ ─ ≠↑╩ ⇔√ ≢⁸ ⌐ ∆ ⌐

∫≡ 3 ≢ ⇔√ II-1 8)⁹ │ EU ≤ ⇔≡▪ⱪꜞ ⌐ ⌂

☼כ♬≥ ⁸2 │▪ⱪꜞ─ ≤ ⁸3 │▪ⱪꜞ─ ≤ ≢№╢⁹ 

1. ▪ⱪꜞ◖fi♥fi♠⌐ ☼כ♬╢∆ SHAMISEN-SINGS≤  

 1) ⁸2) ─ ⁸3) ─ꜞ☻♩▪♇ⱪ 

2. ▪ⱪꜞ─ ☿◐ꜙꜞ♥▫⌐ ∆╢ SHAMISEN-SINGS  

 1) ꜞ☻◒─ ⁸2) ─  

3. ▪ⱪꜞ─ ≤  

 1) ▪ⱪꜞ─ ꜠☻ⱳfi☻ ╗ ⁸2) ⸗♇◒▪♇ⱪ⌐╟╢ ⁸3) ⱪꜝ♇♩ⱱכ

ⱶ ▪ⱪꜞ≤ⱴⱠכ☺ⱷfi♩◦☻♥ⱶ ─ ≤ ⁸4) ⇔√▪ⱪꜞ─  

4. ▪ⱪꜞ─ⱨ▫כꜟ♪≢─  

 1) ⁸2) ▪ⱪꜞ─ ⁸3) ─ ≤ ⁸4) ▪ⱪꜞ─ ─

≤ ⁸5) ─  

5. ▪ⱪꜞ⌐╟╢ ─ ╛ ─  

≥♃כ♦─כⱣכ◘ (1  ▪fi◔כ♩─ ⁸2) ╛ ┼─  

6. ─  

 1) DAC ⁸2) ⁸  

 

 

 

 

 

 

 

 

 

 

II-1 3 ─ ─  

 

│⁸ II-2 ─╟℮⌐ ╩ ⅜ ⇔⁸∕─ ⁸ ⁸ כ♦╛

♃ ─ ⁸ ≢─ ≤ ⅜≢⅝╢ⱷfiⱣכ≢ ↕╣≡™√⁹ │

⅜ ≢⁸2 │ ╩ ≤∆╢ ≤⇔√⁹ ─ ≢│⁸EU─

≢№╢ SHAMISEN-SINGS ⱪ꜡☺▼◒♩─ ≢№∫√☻Ɑ▬fi─ ISGlobal ≤⁸ ≢─

─ ╩ ∫≡™╢ CEPN ⅛╠ ╩ ↑√⁹ 
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II-2 ─  

 

1 2019 31  

1. ▪ⱪꜞ⌐ ☼כ♬╢∆  

(1) ▪fi◔כ♩ ─ ─ ≤  

─ ┼▪fi◔כ♩ ⌐ ∆╢ ╩ ⇔≡ ╩ √ No. 

2019-133 ⁹ 

(2) ▪fi◔כ♩ ─  

ᵑ  

▪fi◔⁸│♩כSHAMISEN-SINGSⱪ꜡☺▼◒♩≢ ≤⇔≡ ↕╣√

1, 3, 4 ╩ ┼ ⇔≡⁸ ─ 2 ╩ ⅎ√ ╩ ⇔√⁹

⌂ │ ─ ╡≢№╢⁹ 

1) ⁸ ⁸ ⁸ ⁸ ⁸ ⁸  

2) eⱫꜟ☻ꜞ♥ꜝ◦⁸(9כ ⌐ ∆╢ ≤ ⁸ ─ ─  

3) ╛ ▪ⱪꜞ⌐ ∆╢ KAP Knowledge ⁸Attitude ⁸Practice
10) 

4) ─  

ᵒ ≤  

1) ─  

≢ 2019 9 28 29 ⌐ ↕╣√ 8 ─

─℮∟⁸ ─ ⌐ ⇔√Ⱳꜝfi♥▫▪╩ ≤⇔√⁹ │ Google Form ⌐╟╡

⇔√⁹ 

2) ▬fi♃כⱠ♇♩ ⌐╟╢WEB  

▬fi♥כ◘ꜞ☺כ♅⌐ ⇔≡™╢⁸ II-3 ⌐ ╩כ♃♬⸗╢∆ ≤⇔√⁹

│ SHAMISEN-SINGSⱪ꜡☺▼◒♩≢ ↕╣√╙─≢№╢⁹ 

3) ┼─  

™╦⅝ ─ ≢ ╩ ⇔≡™╢ ≤ ╛ ┼ ⇔≡™╢ 60

─ ≢⁸ ─ ⌐ ⇔√ 30 ╩ ≤⇔√⁹↓─ ─ │⁸☻ⱴ

⅜╖∂⌂─┼ⱨ◊fi♩כ ™ ≢№╢⁹∕─√╘⁸ │ 1) ─ Google Form
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≢№╢⅜⁸ ⁸ ⅜ ╩ ∆╢ ╩ ⇔√⁹ 

4) ─ ⌐⅔↑╢ ה ─ⱥ▪ꜞfi◓ 

™╦⅝ ⁸ ⁸ ⁸ ≢ ∆╢ ╛ ⌂≥ ⅛╠⁸

₁⅜ ⇔≡™╢▪ⱪꜞ┼─♬כ☼╩ ⇔√⁹ⱥ▪ꜞfi◓│ ⁸ ∂ ⅜

⇔√⁹ 

 

 
II-3 ▪fi◔כ♩ ─  

 

ᵓ  

 ▪fi◔כ♩ ─ ─ ⁸ ╛ ▪ⱪꜞ─ KAP⁸∕⇔≡▪ⱪꜞ─◖fi♥

fi♠─ ⌐≈™≡ ╩ ∫√⁹ⱥ▪ꜞfi◓ │ⱷ⸗ ⅝╩⇔≡⁸ ⅝ כ♦√⇔↓

כꜞ◗♥◌╩♃ ⇔√⁹ 

 

2. ▪ⱪꜞ─♦כ♃ ≤ ☿◐ꜙꜞ♥▫─  

▪ⱪꜞ─♦כ♃ ⌐⅔↑╢ ☿◐ꜙꜞ♥▫⌐≈™≡│⁸ ─ⱷfiⱣכ⅜ ∆╢ EU

─ SHAMISEN-SINGSⱪ꜡☺▼◒♩≢ ↕╣√ ╩ ⇔√ 2)⁹ 

 

3. ▪ⱪꜞ─ ≤ ─  

(1) ▪ⱪꜞ─◖fi♥fi♠ ≤  

ᵑ ▪ⱪꜞ─ ꜟכ♠≥ ─  

─ ⌐ ∆╢ ≤ ⌐ ∆╢ ⁸ ╛ ⌂≥─ Q&A ⌐ ∆╢ ⌐

≈™≡⁸ⱷfiⱣכ ─Ⱪ꜠▬fi☻♩כⱵfi◓╩ ⇔≡ ╩ ⇔√⁹╕√⁸ ⇔√▪

ⱪꜞ╩≥─╟℮⌐ ∆╢⅛⌐≈™≡╙⁸ ⅛╠ ⇔√⁹ │ ─ ─

╩ ╡ ╡⁸ ⌂ ⌐⅔↑╢▪ⱪꜞ ─ ⌐≈™≡╕≤╘√⁹ 

ᵒ ─ ⌐╟╢ ─  

2020 2 24 ⌐ⱨꜝfi☻ CEPN ⅛╠ ⌐ ∆╢ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi─

3 ╩ ⇔√⁹ ⇔√ ╠│⁸♅▼ꜟⱡⱩ▬ꜞ ─ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi
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11)≤ⱨꜝfi☻⌐⅔↑╢ ─ ⱪ꜡☺▼◒♩ 12)─ ⅜№╡⁸≥─╟℮⌐

▪ⱪꜞ╩ ≤ ∆╢⅛─ ╩ ⇔≡⅔╡⁸ ─ ⌐≈™≡ ⇔√⁹ 

(2) ▪ⱪꜞ─  

▪ⱪꜞ─◖fi♥fi♠≤⇔≡⁸≥─╟℮⌂ ╩ ╣╢═⅝⅛⁸∕⇔≡⁸∕─ ≤│ ⅛⁸

SHAMISEN-SINGSⱪ꜡☺▼◒♩─ ╩ ⇔√⁹SHAMISEN-SINGSⱪ꜡☺▼◒♩≤ ⱪ꜡☺

▼◒♩─ ⌐ ⅜№╢↓≤⁸ ⌐│ ⅜ ⌐╟╢ ─ ┌ↄ⌐ ∆╢

┼─ ⌐ ⅜ ⅛╣≡™╢↓≤⌐ ⇔⁸ ⱪ꜡☺▼◒♩≢│ ╩

⇔√ ≢─ ─ ≢№╢ ╩ ⇔⁸▪ⱪꜞ─ ╩∆∆╘√⁹ 

⌐♃Ⱪ꜠♇♩ ╩ ⇔⁸ ⱪ꜡☺▼◒♩⌐╟╢▪ⱪꜞ─ⱬ⁸≡™≈⌐ꜟכ♠╢⌂≥☻כ

⌐כⱪ─ⱷfiⱣכꜟ◓ ⅎ≡ ─ ⌂≥ ⌐ ╩ ⇔≡╙╠™⁸

╩ ⇔⁸ ≢─ ⌐ ─☼כ♬√⇔ ╩ ∫√⁹ 

 

2 2020 2  

1. ⅔╟┘ ⌐ ☼כ♬─ꜟכ♠ꜟ♃☺♦╢∆ 1 ─ ⅝  

≤ ⌐ ⁸2019≡™≈⌐☼כ♬─ꜟכ♠ꜟ♃☺♦╢∆ ⌐ ⇔√▪fi◔כ♩

⁸╩♃כ♦─ ╛ ─▪ⱪꜞ╛ ┼─ KAP Knowledge⁸ Attitudes⁸

Practice)≤⁸e Ⱬꜟ☻ꜞ♥ꜝ◦כ⌐ ⇔≡ ⇔√⁹e Ⱬꜟ☻ꜞ♥ꜝ◦⁸│≥כⱠ♇♩

─ ╩⁸ ⌐ ⇔⁸ ⇔⁸ ⇔≡™ↄ ≢№╡⁸eHealth Literacy Scale (eHEALS)

╩ ™√ 9)⁹│∂╘⌐ KAP⌐ ∆╢ ⁸ ⁸ ⁸ ⁸ ⁸

⁸  ⁸ ⅛≥℮⅛ ⁸ ─ ─ ╩ ™⁸ ⌐

KAP≤ eHEALS☻◖▪≤─ ⌐≈™≡⁸ ≢ ∞∫√ ╩ ⇔√ 2 ꜡☺☻♥

▫♇◒ ╩ ™≡ ╩ ⇔√⁹ ⌐│ ♁ⱨ♩ IBM SPSS Statistics 25 (IBM Corp., 

Armonk, NY, USA)╩ ™√⁹ 

 

2. ▪ⱪꜞ┼─ ⌐ ∆╢ ⅝ ╡ ⌐ ≠ↄ  

⌐ ⇔√ ≤ ─ ⅝ ╡ ─ ╩ ⇔⌂⅜╠⁸▪ⱪꜞ

─◖fi♥fi♠⌐ ∆╢ ╩ ⇔√⁹│∂╘⌐ ⌂◖fi♥fi♠ ╩ ⇔≡⁸ ה

ה ⁸ ♃▬Ⱶfi◓ ⁸ ⁸ ⁸65 ⁸

⁸ ⁸ ♃כ♦ ⁸כꜞ◗♥◌ ─כꜞ◗♥◌⁸ ─ כꜚ≡⇔⧵⁸

╩☻ⱳfi☻꜠─┼כ◙ ∆╢ⱨ◊כⱴ♇♩╩ ⇔√⁹ ⌐ ◖fi♥fi♠ ─ ⅜∕

─ ╩ ⅝ ⇔⁸ ⌐ ⅜ ╩ ⅎ⁸↕╠⌐ ≢ ╩ ⇔≡ ╣╩ ∆╢

╩ 2⅛ ⅛↑≡ ⇔√⁹ 

 

3. ▪ⱪꜞ─  

(1) ⸗♇◒▪♇ⱪ⌐╟╢  

⇔√▪ⱪꜞ ─ ─ ⱨ꜡כ╩ ∆╢√╘⌐⁸⸗♇◒▪♇ⱪ╩ ─ⱪכꜟ◓

⅜ ⇔√⁹FileMaker Pro 14.0.6 (Claris International Inc. California, USA)╩ ™≡⁸

─ ⌂ ╩ 1 ⅛↑≡ ⇔√⁹↓─⸗♇◒▪♇ⱪ─ ╩ ─ⱪכꜟ◓ ≢

⇔≡◖fi♥fi♠─ ⌂ ≤ ꜡☺♇◒╩ ⇔√⁹∕─ ⌐ ╠╣√◖ⱷfi♩⌐ ≠™≡

⸗♇◒▪♇ⱪ╩ ⇔≡ ∕─ ╩ ⇔√ ≢⁸ ╩ ⌐ ⇔√ 8)⁹ 
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(2) ⌐╟╢▪ⱪꜞ─  

▪ⱪꜞ─ │⁸ ─ ⌐ ⇔√⁹↓─ │⁸ ─ ≤ ⇔√

⌐ ∆╢▪ⱪꜞ─ ⅜№╡⁸ ⇔√▪ⱪꜞ╩ ≢ ∆╢ⱡ►Ɫ►╙ ⇔≡™╢↓≤

⅛╠ ⇔√⁹ ≤⸗♇◒▪♇ⱪ╩ ⇔≡⁸ ⌐ ≥ⱪכꜟ◓ ⇔ ™╩ ⌡≡⁸

3⅛ ⅛↑≡ ⇔√⁹ 

 

4. ⇔√▪ⱪꜞ─ ╛ ╩ ≤⇔√ ─  

(1) Ɽfiⱨ꜠♇♩─  

♩כꜟ◒ꜞ─ (2) ┼─ ─  

(3) ▪ⱪꜞ─ ─  

(4) ─ ┼▪ⱪꜞ─ ─√╘─  

 

3 2021 3  

1. ⇔√▪ⱪꜞ─ ╛ ╩ ≤⇔√  

(1) ─ ┼▪ⱪꜞ─ ─√╘─  

(2)  

ᵑ ─  

II-4⌐ ∆╟℮⌐⁸ 10 ╟╡꜠fi♃ꜟ⇔√☻ⱴⱱ 10 ╩ ⇔≡⁸

ⱨ▫כꜟ♪ ≢ 3 ─ ╩╘≥⌐ 5⅛ ╩ ⇔≡ 15 ∏≈ 60 ≤

⇔√⁹▪ⱪꜞ─ ⅜ ⌂ ╛ ╩ ⇔≡ ⁸▪ⱪꜞ─ ╩ ∫√⁹▪ⱪꜞ

⌐ ∆╢ ╩ ⇔≡─ ™ ╦∑│⁸ ⁸ ⁸▪ⱪꜞ─ ⌐ ∆╢ ⌐

⇔≡⁸ II- 2⌐ ⇔√ ≢ⱪכꜟ◓ ∆╢ ≤⇔√⁹▪ⱪꜞ─ ⌐≈™≡─

│ ⁸ ┼ ⇔≡Ᵽ◓─ ╛ ╛ ⱨ꜡כ─ ╩⇔√⁹ 

 

ᵒ eⱫꜟ☻ꜞ♥ꜝ◦כ⌐ ⇔√  

─ ↄ⅜ ≢№╢↓≤⅛╠⁸ ⌐⅔↑╢▪ⱪꜞ─ ╩ (2)≢

⇔√Ɽfiⱨ꜠♇♩╩ ™≡ ≢ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

II-4 ▪ⱪꜞ ─  
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2. ▪ⱪꜞ─  

╢╟⌐♃כ♦ (1)  

─▪fi◔כ♩≢│ ⇔╛∆↕ SUS 13)≤⁸ ≤ ⌐ ∆╢ ─ ⌐≈™≡

⅝⁸ │ 5 ꜟכ◔☻♩כ◌♇ꜞ 1. ↄ∕℮ ╦⌂™⁸2. №╕╡∕℮ ╦⌂™⁸3. ≥∟

╠≤╙™ⅎ⌂™⁸4. ╕№∕℮ ℮⁸5. ⅛⌂╡∕℮ ℮ ╩ ™√⁹SUS│ 10 ≢№╢

₈⇔┌⇔┌ ⇔√™≤ ℮₉⁸₈ ∆╢⌐│ ⅜ ≤⌂╢╒≥ ≢№╢≤ ∂√₉⁸₈

⌐ ™↓⌂∆↓≤⅜≢⅝╢≤ ∫√₉⁸₈ ∆╢─⌐ ─◘ⱳכ♩⅜ ∞≤ ∂╢₉⁸₈◖

fi♥fi♠╛♫ⱦ◕כ◦ꜛfi│ ⅜№╢≤ ∂√₉⁸₈ ─⌂™≤↓╤⅜ ₁№∫√≤

∂√₉⁸₈√™≡™─ │ ╩∆← ∆╢≤ ℮₉⁸₈ ⇔≠╠™≤ ∂√₉⁸₈ ≢

⅝╢ ⅜№╢₉⁸₈ ⇔ ╘╢ ⌐ ∫≡⅔ↄ═⅝↓≤⅜ ↄ№╢≤ ℮₉⁹ ─ ╩

⇔≡ ∆╢ │ ⁹ 

─▪fi◔כ♩│∕─ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸eⱫꜟ☻ꜞ♥ꜝ◦כ eHEALS ⁸ ⌐ ∆╢ꜞ☻◒

₈↓↓╤─ ה ⌐ ∆╢ ₉⁸▪ⱪꜞ ╩ ╗⁹ 

│≡™≈⌐♃כ♦  ⌐⁸ ─ ⁸ ⁸ ─ ⌐≈™≡⁸

╩ ⇔√⁹ ⌐⁸ ⌐ ∆╢ ─ ╩ ⇔√⁹ ⌐│ ♁ⱨ♩

IBM SPSS Statistics 25 (IBM Corp., Armonk, NY, USA)≤ STATA 14.2 (StataCorp, College Station, Texas, 

USA)╩ ™√⁹ 

╢╟⌐♃כ♦ (2)  

 ▪ⱪꜞ─ ╛ ╩ ⌂ ⅝ ╡⌐╟∫≡ ∆╢∞↑≢⌂ↄ⁸▪ⱪꜞ─ ∕

─ ╙ ╘≡ ⁸ ─ ╩ ⌂ ╡ ⇔≈≈⁸ ⅝ ╡╩ ⌂∫√ ≢⁸ ╩♃כ♦

⇔⁸ ╩ ∫√⁹ ─ ⌂ ╛ ─Ɽ♃כfi╩ ∆╢↓≤≢⁸ ╛

⌐ ∆╢ ≤∕─ ─ ╩ ∆╢↓≤╩ ≤⇔√⁹ 

 

3. ─ DAC ╩ ™√  

╢╟⌐ⱪכꜟ◓ ─ ≤⇔≡⁸DAC 5 ⁸ ⁸ ⁸

▬fiⱤ◒♩⁸ ╩ ™√⁹DAC ≤│⁸OECD ─ DAC

⅜ ┼─ ─ ╩ ╢↓≤╩ ⌐ ⇔√ ╢№≢ꜟכ◔☻

II-1 14)⁹ 
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II-1  DAC 5 ≤∕─ │ ⌐ ╖ ⅎ√  

DAC   

 Relevance 
─ ╛ ⅜⁸ ╛☼כ♬─

─ ≤ ╠⇔ ╦∑≡ ⅛ 

 Effectiveness ─ ⅜ ⌐ ≢⅝√⅛ 

 Efficiency ⌐ ↕╣√ ≤ ─ │ ⅛ 

▬fiⱤ◒♩ Impact 
⌐╟╢ ┼─ ≤╙⌐ │≥─

╟℮⌂╙─⅛ 

 Sustainability 
⅛╠ ╕╣√ ⅜⁸ ≥─

∆╢─⅛ 

 

 

─ ⌐ ⇔≡ ╩ √ 2019-133⁸ 2021-017 ┼

─ ⌐≈™≡⁸ ⌐ ∆⁹ 

1 ─ ─  

(1) ↓─ ⌐≈™≡─ ─ ╟╡ ╩ ↑⁸ ∆╢↓≤⌐ ⇔√ ─╖╩

≤∆╢⁹ 

(2) ╩ √ ⅜⁸ ─ ⌐ ╩ ∆╢ ─ ╩ ⇔ √ ⁸∕─ ╩

∆╢⁹ 

(3) ┼─ ה │⁸ ─ ⌐╟╢╙─≢№╡⁸ ⌐ ⇔⌂™ │

╩ ⇔√ ≢╙ │ ↑⌂™⁹ 

2. ─ ™ 

(1) ─ ⇔√▪ⱪꜞ─ ≢ ╡ ⁸│♃כ♦√ ⌐ ↕╣√☿◐ꜙꜞ♥▫─

┼☻כⱬ♃כ♦™ ↕╣╢⁹ ─☼כ♬─╠⅛ ─√╘ ╛ ה ⅜

▪ⱪꜞ⅛╠─♦כ♃╩ ⌐ ∆╢ ⌐│⁸ ⌐ ∂≡ ╩ ⇔√ ≢

∆╢◦☻♥ⱶ╩ ∆╢⁹╕√⁸↓─▪ⱪꜞ⅛╠─♦כ♃⌐ ╛ ה ⅜▪

◒☿☻≢⅝╢Ɽ♁◖fi⅔╟┘ ╩ ⇔≡⁸ID≤Ɽ☻꞉כ♪≢ ┼─▪◒☿☻╩

∆╢⁹ 

(2) ─ ╕√│ ─√╘─ ⅝ ╡≢ ⁸│♃כ♦√⇔ ⇔√ ☻כⱬ♃כ♦≢

∆╢⁹ 

(3) ≢ ⁸│♃כ♦ꜟ♃☺♦√╣╠ 10 ⁸☿◐ꜙꜞ♥▫─ ™ ≢ ∆╢⁹

10 ─☻כⱬ♃כ♦⁸⌐ │⁸ ⁸ ⌐ ⇔√─∟⌐ ∆╢⁹

≢ ╠╣√ ╙⁸ ♃כ♦╢⅛⅛─ ≢10 ⇔√ ≢כ♃♇꜠ꜙ◦⁸⌐

⇔≡ ∆╢⁹ 
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III   

1 2019 31  

─ ⌂ │⁸₈▪ⱪꜞ₉╩ ≤⇔≡⁸₈ ₉₈ ₉₈ ₉╩ ┬ ⌐ ⅎ

╢Ɽ♇◔כ☺─⸗♦ꜟ╩ ∆╢↓≤≤⇔√⁹ ─ ─ ≠↑⌐≈™≡│⁸

⅜ ≤⇔≡ →≡™╢SDGs─◗3₈ꜟכ∆═≡─ ⌐ ≤ ╩₉─ ─ ≈⌐⁸₈

─ ™ ⌂ ⱦ☻┼─▪◒☿☻₉כ◘ ⅜№╡6)⁸∕↓⌐eHealth╩ ⇔√ ⅜

∆╢⁹eHealth≤│⁸♦☺♃ꜟ ╩ ≤⇔√Ⱬꜟ☻ⱪ꜡⸗כ◦ꜛfi≢№╢⁹ ≢│ ⅜

≤⌂╡⁸Society5.0≤⇔≡♦☺♃ꜟ ⌐╟╢ ─ ╩ ⇔≡™╢7)⁹∕↓≢ ─

│⁸ ⌐⅔↑╢ ⌂eHealth─ ⸗♦ꜟ≤⌂╡ ╢≤ ⅎ√⁹ 

 

1. ▪ⱪꜞ─◖fi♥fi♠⌐ ∆╢▪fi◔כ♩  

(1) ─  III-1  

8 2019 9 28 29 ─ ┼ ╩

┘⅛↑⁸24 50% ╟╡ ╩ √⁹ ה ─ │ 75.0%⁸60

12.5%⁸ ─ 58.3 ≢№∫√⁹ 

WEB ╟╡ II-3⌐ ╩כ♃♬⸗╢∆ ⇔⁸ │ 339 246 ⁸

75כ♄ꜟⱱ◒כ♥☻─ ≢№∫√⁹ 

─ ╩ ⇔≡™╢⁸╕√│ ⇔≡™╢⁸60 ─ 20 ╩ꜞ◒

≡⇔♩כꜟ ⅝ ╡ ╩ ∫√⁹  

 

 III-1 ▪fi◔כ♩ ⌐⅔↑╢ ─  
  WEB    

 24  339  20  383  
ה  75.0% 11.5% 5.0% 15.1% 

 50.0% 51.0% 40.0% 50.4% 
60  12.5% 29.5% 100.0% 32.1% 

 58.3% 26.3% 100.0% 32.1% 
 

(2) ╛ ▪ⱪꜞ─ KAP Knowledge ⁸Attitude ⁸Practice  

⌐⅔↑╢ KAP─ ╩  III-2 ▪ⱪꜞ ≤  III-3 ▪ⱪꜞ

⌐ ∆⁹↓↓≢─ KAP≤│⁸₈Knowledge ₉⅜ ▪ⱪꜞה ▪ⱪꜞ╩ ∫≡

™╢⅛≥℮⅛⁸₈Attitude ₉│ ▪ⱪꜞה ▪ⱪꜞ⌐≈™≡ ⅜№╢⅛⁸

₈Practice ₉⅜ ▪ⱪꜞה ▪ⱪꜞ─ ⅜№╢⅛≥℮⅛≢№╢⁹ 

 III-2⌐ ⇔√ ▪ⱪꜞ─ ⁸Knowledge №╡─ │ ≤

─ ⌐⅔™≡ ⅛∫√⁹Attitude │⁸ ─ ⌐⅔™≡ ⅜ ⅛∫√⁹

Practice ≢│⁸ ≤ ─ ⌐⅔™≡ ⌐ ⅜№∫√⁹  III-

3⌐ ⇔√ ▪ⱪꜞ─ ⁸Knowledge │ ≢⁸ ≤ ⌐⅔™≡∕─

│ ⅛∫√⁹Attitude ⌐≈™≡│⁸≥─ ⌐⅔™≡╙ ⅜№╢ ⅜ ⅛∫√⁹⇔⅛⇔⁸

Practice ⌐≈™≡≥─ ⌐⅔™≡╙ 10 ─ ≤⌂∫√⁹ 
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 III-2 ▪ⱪꜞ─ KAP─  
ⱪ Knowledgeכꜟ◓─  Attitude  Practice  

╠⌂™ ∫≡™╢ ⌂™ №╢ ⌂™ №╢ 
 45.8 54.2 25.0 75.0 33.3 66.7 

WEB 
 

 69.0 31.0 27.7 72.3 89.1 10.9 
 69.3 30.7 27.7 72.3 88.3 11.7 
─☻

 כ♄ꜟⱱ◒כ♥
68.0 32.0 28.0 72.0 92.0 8.0 

 0.0 100.0 55.0 45.0 15.0 85.0 
 64.0 36.0 29.0 71.0 81.7 18.3 

 

 III-3 ▪ⱪꜞ─ KAP─  
ⱪ Knowledgeכꜟ◓─  Attitude  Practice  

╠⌂™ ∫≡™╢ ⌂™ №╢ ⌂™ №╢ 
 50.0 50.0 16.7 83.3 83.0 16.7 

WEB   81.7 18.3 33.0 67.0 92.9 7.1 
 81.1 18.9 34.5 65.5 93.2 6.8 
─☻

 כ♄ꜟⱱ◒כ♥
84.0 16.0 28.0 72.0 92.0 8.0 

 15.0 85.0 30.0 70.0 88.2 11.8 
 76.2 23.8 31.9 68.1 92.4 7.6 

 

(3) ╛ ▪ⱪꜞ─ ⌐ ∆╢ 15) 

↓─ ─ │ II-3 ─ ≤ ╩כ♄ꜟⱱ◒כ♥☻─ ╗ ≢ 339

≢№∫√⁹ ─ ╩ III-4⌐ ∆⁹ ⌐╟╡⁸ ה╡ ╡ N=86

≤ ─ N=253 ─ 2 ⌐ ↑≡ ⇔√⁹ ⅜ ╟╡ ↄ⁸ №╡─ ⅜⁸

ה╡ ╡│ ─ ╟╡╙ ⌐ ⅛∫√⁹╕√⁸ ─ ↄ⌐ ╗↓≤⌐╟╢

ꜞ☻◒╛ ┼─ ⅜⁸ ה╡ ╡│ ─ ╟╡╙ ⌐ ⅛∫√⁹ 

╛ ▪ⱪꜞ─ ⌐ ∆╢ ╩ III-5 ≤ III-6 ⌐ ∆⁹ ─▪

ⱪꜞ┼ ⅜№╢ │⁸ ה╡ ╡ ⅜ 86 62 ⁸ ─ ⅜ 253 183

≢№∫√⁹ [1] ꜠ⱬꜟ─ ≤[3] ─ ⌐ ∆╢ꜞ▪ꜟ♃▬ⱶ─ ╩

⇔√ │⁸ ה╡ ╡ ⅜ ─ ╟╡╙ ⌐ ⅛∫√⁹ ⌐ ⌂

≢│⌂™⅜⁸8 ─℮∟ ה╡ ╡ ─ ⅜ ⅛∫√─│⁸[6] ─ ⌐

∆╢ ⌂ ∞∫√⁹ 

─▪ⱪꜞ⌐≈™≡ ⅜№╢ │⁸ ה╡ ╡ ⅜ 86 49 ⁸

─ ⅜ 253 178 ≢№∫√⁹[4] ─ ⌐ ∆╢ ⌂ ≤[5] ─ ⌐

∆╢ ⌂ │⁸ ה╡ ╡ ─ ⅜ ─ ╟╡╙ ⌐ ⅛∫√⁹ 
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III-4 ⌐ ⇔√ ─ ™⌐ ∆╢ ─  

 
 

N=339 

N (%) 

p a 
 ה╡

╡ N=86 
─  
N=253 

─      
     

20 -50  239 59 (68.6) 180 (71.1) 0.66 
60  100 27 (31.4) 73 (28.9)  

     
 166 43 (50.0) 123 (48.6) 0.82 
 173 43 (50.0) 130 (51.4)  

     
 

⁸ ⁸ 
182 60 (69.8) 122 (48.2) <0.01 

 157 26 (30.2) 131 (51.8)  
     

  ⌂⇔ 92 31 (36.0) 61 (24.1) 0.03 
  №╡ 247 55 (64.0) 192 (75.9)  

     
 101 30 (34.9) 71 (28.1) 0.23 
╛ ≤  238 56 (65.1) 182 (71.9)  
─ ≤    
─    

™™ⅎ 72 21 (24.4) 51 (20.2) 0.40 
│™ b 267 65 (75.6) 202 (79.8)  

─ ↄ⌐ ╗↓≤⌐╟╢ꜞ☻◒╛ ┼─   
™™ⅎ 65 10 (11.6) 55 (21.7) 0.04 
│™/≤⅝≥⅝ c 274 76 (88.4) 198 (78.3)  

a. ɢ2  

b. n=267 86 172

9  

c. n=274

133

194 9  
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⅜ ≤⌂╢⁹ 

- ─ │⁸ ⌐╟∫≡ ≢ⱪfiכ○╩♃כ♦√╣↕ FAIR
⁸▪◒☿☻ ⁸ ⁸ ⌐∆╢↓≤≢№╢⁹ ─

│⁸ ╩☻Ᵽ♫fi●─♃כ♦─ ∆╢↓≤≢№╢⁹≈╕╡⁸ ⅜ ↕╣√♦

≥♃כ ╩ ∆╢↓≤╩ ⌐∆╢╙─≢№╢⁹↓─√╘⌐│⁸ ⅜꞉כ◒

◦ꜛ♇ⱪ╩ ⇔⁸ ♃כ♦╢↑⅔⌐ ─ꜞ☻◒≤ⱷꜞ♇♩⌐≈™≡ ∆╢↓≤

⅜ ≢№╢⁹ 

- ─ ≤ ─⸗♬♃ꜞfi◓ ה ╕√│ ꜠ⱬꜟ≢─⁸ ⁸
─ ⁸ ⌐⅔↑╢ ≤ ─꜠ⱬꜟ⌐ ∆╢ ╩ ╘╢⁹ 

 

5. ▪ⱪꜞ─ ≤ ─  

(1) ▪ⱪꜞ─◖fi♥fi♠ ≤  

ᵑ ▪ⱪꜞ─ ꜟכ♠≥ ─  

⌐ ∆╢ │⁸ ≢ ↕╣≡™╢꜠ⱬꜟ ⅛╠ ─ ┌ↄ

╩ ∆╢  III-2 ⁹↓─ ⌐│⁸ ⌐⅔™≡ ⸗♬♃ꜞfi◓⌐╟∫

≡ ↕╣√ ≤ ─ 7)╩ ™√⁹ ─ ⌐≈™≡│

⅜ ⇔⁸∕↓⅛╠ ─ ┌ↄ ╩ ∆╢⁹ ┌ↄ⌐⅔™≡╙ⱱכꜟⱲ♦▫

◌►fi♃כ ╩ ∆╢≤⁸ ─ ┌ↄ ─ ⅜ ↕╣╢⁹↕╠⌐⁸

↓╣╠─ ─ ┌ↄ ⌐ ∂≡⁸꞉fiⱳ▬fi♩▪♪Ᵽ▬☻╛ ≢⅝╢ ⌐ꜞfi◒

∆╢ ╖╩ ∆╢⁹ ⌐ ∆╢ │⁸ ⁸ ⁸BMI⌂≥ ⁸

╛ ⌂≥ ⁸ ⁸ ⁸ ⁸ ⌂≥ ⁸ K-6⁸ ⁸

⌂≥ ⁸ ⌂≥ ╩ ╗  III-2 ⁹↓╣╠│ ─ ╛∕─

─ ꜠ⱬꜟ╩ ∆╢↓≤≢⁸꞉fiⱳ▬fi♩▪♪Ᵽ▬☻⅜ ꜠☻ⱳfi☻≤⇔≡ ↕╣⁸

╕√ ⅜ ≢ ∆╢↓≤╩ ⇔√⁹ 

≢ ∆╢▪ⱪꜞ│⁸ ╩ ─ꜟכ♠⁸╡№≢ꜟכ♠─╘√╢∆ ╩ ∆╢

◦☻♥ⱶ⌐≈™≡ ⇔√⁹ ≤⇔≡ ⌐⅔™≡│⁸ ┌ↄ ⁸ ⁸

⁸ⱷfi♃ꜟⱫꜟ☻ ⁸ ─ ≤ ⁸ ⌐ ∆╢ ⁸∕⇔≡

─ ⅜ ≢⅝╢  III-2 ꜟכ♠─↓⁹ │⁸ ╛ ≤

╩≈⌂← ↑ ≤⌂╢↓≤╩ ∆⁹ ∆╢▪ⱪꜞ╩ ∆╢─│ ∞↑≢⌂ↄ⁸

⅜ ╩♃כ♦ ∆╢↓≤⌐╟╡⁸ ⌂ ⌐≈⌂⅜╢↓≤╩ ⇔≡™╢⁹

─ ─ ─ ╡ ╡⅛╠⁸ ∆╢ ⌐│⁸ ╛ ─

─≥fi♁כⱤכ◐ ≤⁸ ≢─ ─ ─ ╩ ⅎ√

≠ↄ╡ ⅜ ≢№╡⁸ ╣ ⌂™ ─ꜟכ♠─╘√─ ╩ ⇔√ 17)⁹ 
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 III-3 ▪ⱪꜞ─ ▬ⱷכ☺ 
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2 2020 2  

1. ⅔╟┘ ⌐ ☼כ♬─ꜟכ♠ꜟ♃☺♦╢∆ 18) 1 ─ ⅝  

─ ╩ III-7⌐ ∆⁹ │ ≢ 264 ≢№╡⁸ ⅜ 50.4%⁸ │ 20-

59 ⅜ 54.5%⁸ │ ⅜ 67.4%⁸╕√ 30 km ⅜ 64.0%≢№∫√⁹

eHEALS☻◖▪│ 23.8 (SD5.6)∞∫√⁹ 

⌐ꜟכ♠ꜟ♃☺♦ ∆╢ KAP⌐≈™≡⁸ III-8⌐ ∆⁹ ▪ⱪꜞ⁸ ▪ⱪꜞ

─ ⌐≈™≡ │ ™╙──⁸ ─ │ ▪ⱪꜞ⅜ 12%⁸ ▪ⱪꜞ⅜

7%≢№∫√⁹ 

III-9⌐│♦☺♃ꜟ♠כꜟ⌐ ∆╢ KAP≤ eHEALS☻◖▪─ ╩ ∆⁹KAP⌐ ∆╢

─ ≢ ∞∫√ ╩ ⇔√ ─ ⁸eHEALS ☻◖▪⅜ 1 ⅜╢

─ aOR (95%CI)╩ ⇔√⁹∆═≡─ ⸗♦ꜟ⌐⅔™≡⁸eHEALS ☻◖▪│ ⌐

⌐ KAP≤ ⇔≡™√⁹ 

 

III-7 ⌐⅔↑╢ ─  

─  
N (%) 
N=264 

  

   133 (50.4) 
   131 (49.6) 

  

  20-59 144 (54.5) 
  60  120 (45.5) 

  

   178 (67.4) 
   86 (32.6) 

  

  30km  169 (64.0) 
  30km  95 (36.0) 

 

III-8 ♦☺♃ꜟ♠כꜟ⌐ ∆╢ KAP 

N(%) Knowledge (K) 
№╡ 

Attitude (A) 
№╡ 

Practice (P) 
№╡ 

▪ⱪꜞ╛  81 (30.7%) 191 (72.3%) 31 (11.7%) 

▪ⱪꜞ╛  50 (18.9%) 173 (65.5%) 18 (6.8%) 
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III-9 ♦☺♃ꜟ♠כꜟ⌐ ∆╢ KAP≤ eⱫꜟ☻ꜞ♥ꜝ◦כ─  

eHEALS☻◖▪⅜ 
1 ⅜╢ ─ KAP─  

aOR (95%CI) 

Knowledge (K) 
№╡ 

Attitude (A) 
№╡ 

Practice (P) 
№╡ 

▪ⱪꜞ╛  1.10 (1.04-1.16) 1.06 (1.01-1.12) 1.09 (1.01-1.18) 

▪ⱪꜞ╛  1.13 (1.06-1.20) 1.06 (1.01-1.11) 1.16 (1.05-1.29) 

꜡☺☻♥▫♇◒ ╩ ™√⁹ │⁸ ▪►♩◌ⱶ⌐≈™≡ ─ ╡⁹ 

▪ⱪꜞ╛ ─ K ⁸ ⁸ ⁸  

▪ⱪꜞ╛ ─ A ─  

▪ⱪꜞ╛ ─ P ⁸  

▪ⱪꜞ╛ ─ K  

▪ⱪꜞ╛ ─ A ⁸ ⅛≥℮⅛ ⁸ ─  

▪ⱪꜞ╛ ─ P ⁸ ⅛≥℮⅛  

 

2. ▪ⱪꜞ─ 16) 

⇔√ ─ ≤ ⌂ │⁸ ─ ╡≢№╢⁹ ⅝ ╡ ─ ⌐ ≠™≡ ╘

⌐ ≤ ╦╣╢ ╩ ⇔⁸ כⱪ─ⱷfiⱣכꜟ◓ ≢ ─ ⌐≈™≡ ╩

™⁸ ─ ™ ╩ ⇔√⁹╕√⁸ ⌐ ∆╢꜠☻ⱳfi☻╛⁸Q&A╩ ╗

╩ ∆╢ ⁸ ╙ ⇔√⁹ 
 

꜡◓▬fi ─ ╡ ↑⁸ ⁸꜡◓▬fi ⁸ ⁸ ⁸⅔ ⌐ ╡  
 

⁸ ┌ↄ ⁸ ┌ↄ ⁸ⱱכ
ꜟⱲ♦▫◌►fi♃כ ⁸ ┌ↄ ─  

 
⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ⁸HbA1c ⁸ ⁸ ⁸ ⁸
⁸ ⁸ ⁸ ─ ⁸ 1⅛ ─ ─ ⁸
⁸ ⁸ ⁸ ⁸  

 
℮≈ 2 fi◓⁸K6♬כꜞ◒☻─ ⁸  ─ ADL  

☻♃fiⱪ  
⁸ ⁸ ∑≤ ™ ⁸  
 
⁸ ⌐│  

 

III-4⌐⁸ ⌂ ⱨ꜡כ╩ ∆ 8)⁹ ⅜ ╠⁸╕√│ ∆╢ ה

⅜ ≢ ╩▪ⱪꜞ┼ ⇔⁸ │ WEB ╢№⌐כⱣכ◘ ╩≤∫≡™

╢◒ꜝ►♪◦☻♥ⱶ┼ ↕╣╢⁹ ∆╢ ה │ ⅛╠◒ꜝ►♪◦☻♥ⱶ

⌐ ↕╣√ ╩ ⇔⁸ ↕╣√ ⌐ ≠⅝ ⌂ ╩ ∆╢⁹ 
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III-4 ─ ⱨ꜡כ 

 

3. ▪ⱪꜞ─ 8) 

(1) ⸗♇◒▪♇ⱪ⌐╟╢  

III-5│▪ⱪꜞ─⸗♇◒▪♇ⱪ⌐╟╢ ─ ╩ ∆⁹ ⌐ ≠™≡ ⇔√⸗

♇◒▪♇ⱪ─▬fi♃כⱨ▼כ☻ ≢ ╩ ⇔≡ ⇔⁸╕√ ꜡☺♇◒╩ ⇔√⁹

⌐ ─┼כ◙כꜚ√∂ ꜠☻ⱳfi☻│⁸▪ⱪꜞ─ ≤ ╛ ⌐

╩fiꜛ◦כⱬ♅⸗─כ◙כꜚ≡™≈ ∆╢√╘⌐ ⌐ ⌂ ≢№╡⁸⸗♇◒▪♇ⱪ≢∕─

╙ ⇔√⁹ 

 

III-5 ⸗♇◒▪♇ⱪ╩ ™√ ≤∕─ ╣ 

 

(2) ▪ⱪꜞ─  

⌐ ≠⅝⁸⸗♇◒▪♇ⱪ╩ ⇔⌂⅜╠⁸ ⅜ ⇔√▪ⱪꜞ─ ╩ III-6, 7, 
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8⌐ ∆⁹ III-6⌐ ⇔√▪ⱪꜞ─ⱷ♬ꜙכ │⁸ ⌐ ∆╢ ≤ ⌐ ∆╢ ╩

ꜞ☻♩ ⇔√ ⌐⌂∫≡™╢⁹EU─ SAMISEN-SINGS─ ⌐ ™⁸Ⱨ◒♩◓ꜝⱶ╩ ™

≡ ⌐ ⇔╛∆™▬fi♃כⱨ▼⁸√╕⁹√⇔⌐☻כ ⇔√ ╩ ⌐ ╗√╘⁸

≢⅝╢∞↑ ⅝⌂ ≢ ⇔√⁹ 

⌐ ∆╢ ─ ≤⇔≡⁸ III-6A─₈ ─ ╩ ⇔≡ 1 ─

┌ↄ ╩ ═≡╖╟℮₉╩◒ꜞ♇◒∆╢≤⁸ III-7A ┼fiכꜞ◒☻─ ╦╡⁸ ≤

⁸ ╩ ∆╢⁹∕─ │⁸ ─ ┌ↄ III-7B ≤∕─◓ꜝⱨ

III-7C ≤⇔≡ ↕╣╢⁹ ─ ─√╘⌐⁸ ⌐ꜞfi◒╙⇔≡™╢ III-7B ⁹ 

⌐ ⌐ ∆╢ ─ ≤⇔≡⁸ III-6B ─₈ ⅛╠ ╩ ╢₉╩◒ꜞ♇◒

∆╢≤⁸ III-8A─☻◒ꜞכfi≤⌂╡⁸ ⁸ ⁸ ─ ⅜ ≤⌂╢⁹ III-8B│

⌐ ∆╢ ≢№╡⁸ ⌐╟╡ III-8C ─╟℮⌐ ꜠☻ⱳfi☻≤ ┼─ꜞ

fi◒⁸∕⇔≡ III-8D─╟℮⌐◓ꜝⱨ⅜ ↕╣╢⁹ 

 

 

III-6 ▪ⱪꜞ─ⱷ♬ꜙכ  
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III-7 ₈ ─ ╩ ⇔≡ 1 ─ ┌ↄ ╩ ═≡╖╟℮₉─  

 

 
III-8 ₈ ⅛╠ ╩ ╢₉─₈ ₉─  

 

ꜞfi◒∆╢ ≤⇔≡│⁸ ₈ ╠⇔─ ⅝₉≤ ₈ ₉╩

™√ 19, 20)⁹ 

III-9⌐⁸ ה ⅜⁸ III-4─◒ꜝ►♪◦☻♥ⱶ⅛╠ ↕╣╢ ╩ ∆

╢WEB ╩ ∆⁹ │ ─ ╩↓─WEBⱭכ☺⅛╠ CSV (Comma separated value)ⱨ

□▬ꜟ≢♄►fi꜡⁹╢∆♪כ ⅜ ⇔√ ⅜ ≢ ↕╣≡⅔╡⁸ ─ ─╖
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⌂╠∏⁸ ─ ╛ ╙ ≢№╢⁹ ⌐≈™≡│⁸II ─

─ ⌐ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

III-9 ◒ꜝ►♪◦☻♥ⱶ─  

 

4. ⇔√▪ⱪꜞ─ ╛ ╩ ≤⇔√ ─  

(1) Ɽfiⱨ꜠♇♩─  

 ⌐▪ⱪꜞ╩ ⇔≡╙╠℮ ╛ ↑⌐⁸ ⌐ ∆╢ ≤⁸▪

ⱪꜞ─ ™ ⌐ ∆╢ ╩ ⇔√⁹ ⌐≈™≡│⁸ ▪ⱪꜞ─ ─ ─

╩ ⇔⁸▪ⱪꜞ⌐ ╣≡™⌂™ ⌂≥ ⌐≤∫≡⁸≢⅝╢∞↑ ⅛╡╛∆™╙─≤⌂

╢╟℮ ⇔√⁹╕√⁸ ₈ ₉ ◦fiⱳ☺►ⱶ─►▼Ⱪ◘▬♩⌐

╩ ⇔⁸▪ⱪꜞ╩ ⇔√⁹ 

 

♩כꜟ◒ꜞ─ (2) ┼─ ─  

⁸ ⇔√ ⇔⌂™≤ ╘√ ⁸ ╩ ╘⅛⌡≡™╢ ⁸ ∆╢

─ ⌂≥⁸ ╛ ╩ ∂≡ ⇔≡╙╠℮↓≤⅜≢⅝√⁹ ─

⁸┤√┌ ☿fi♃כ ─☻♃♇ⱨ⁸ Ⱡ♇♩꞉כ◒™╦⅝─ ⁸

ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi ☿fi♃כ─☻♃♇ⱨ⁸ ה ⅝╦™ה ─

⌐ ⇔⁸ ≤▪ⱪꜞ⌐≈™≡─ ╩ ™⁸ ┼─ ╩ ╡ ↑╢↓≤⅜≢⅝√⁹

↕╠⌐⁸ ─ √∟┼─ⱥ▪ꜞfi◓╙ ™⁸ ≤ ⌂≥ ─ ╠⇔─

╛ ⌂↓≤╩ ⇔≡╙╠℮↓≤≢⁸ ╩ ∆╢↓≤⌐ ╘√⁹ 

 

(3) ▪ⱪꜞ─ ─  

 ▪ⱪꜞ─ ≤⇔≡⁸ ≢ ∆╢▪fi◔כ♩╩ ⇔√⁹ ─ⱥ▪ꜞfi◓─

≤⇔≡⁸ ─ ⌐ ⌐ ⇔≡│⁸ ─ ▪fi◔כ♩ ≢│ ⇔⌐ↄ

™ ⅜ ╪≢™╢ ⅜№╢√╘⁸▪ⱪꜞ─ ≢₈ ╛ ⌐≈™≡ ∂≡

™╢↓≤₉⌐≈™≡─ ─ ╙ ↑√⁹↕╠⌐⁸ ─ ה ≢№╢◄

☻ⱡ◓ꜝⱨ▫כ╙ ™╢↓≤≤⇔√⁹ 

(4) ─ ┼▪ⱪꜞ─ ─√╘─  

  (1) ⅔╟┘ (3) ≢ ⇔√ ╩ ⇔⁸ ╩ ∫√⁹ 
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ꜞ─ ⌐ ╩ ⇔≡⁸ ─ ⌐▪ⱪꜞ─ ─ ╩ ⇔√

III-11 ⁹ ⌐⁸ ─ │ ┌ↄ ≤ ⅜ ™ ≢№∫√⁹40-60

≤ ⅜№╢ ⅜⁸╟╡ ↄ─ ≢ ⅜ ╙≢ⱪכꜟ◓─╠∟≤⁹√∫⅛

⌂ ⌐⁸ ⌐ ┌ↄ ≤ ─ ⅜ ⅛∫√⁹▪ⱪꜞ │⁸∕╣

╕≢─▪ⱪꜞ ⅜⌂ↄ ⅜№╢ ⅜⁸ ≤ ─ ╩ ⌐ ∆╢╟℮⌐

⌂∫√⁹ 

 

III-11 ▪ⱪꜞ ─ ≤ ─ 35  
   

    ┌ↄ       
  7.5 3.7 0.9 7.6 6.7 6.7 

  9.4 7.8 0.6 7.4 8.6 8.2 
  6.5 1.4 1.1 7.7 5.7 5.8 

 20-30  4.5 4.8 0.3 5.7 6.5 7.3 
 40-60  9.4 2.8 1.4 9.2 7.1 6.3 

▪ⱪꜞ  №╡ 5.5 4.7 0.4 10.5 6.4 6.5 
 ⌂⇔ 9.4 2.8 1.4 4.7 7.1 6.8 

 №╡ 18.9 1.1 8.9 21.1 7.8 2.2 
 ⌂⇔ 6.7 3.9 0.4 6.7 6.7 7.0 

 №╡ 5.9 2.8 1.1 5.9 7.0 6.8 
 ⌂⇔ 9.5 4.9 0.6 9.7 6.3 6.5 

 
 4.7 4.8 1.4 10.8 4.5 3.7 

 13.0 1.7 0.0 1.2 11.2 12.4 

│▪ⱪꜞ ─ ≢ ⇔≡ ⌂⇔─ ⁹ │▪ⱪꜞ ⌐ ⇔√ ⁹ 

 

 │ 1 ≢⁸ ─ ─ ⌐≈™≡≢⁸ ─ ⅜ ⇔√⁹ 
  

 ╩ ∫≡™╕∆⁹ ─ │≥℮∆╣┌╟™≢∆⅛? ─ │⁸990ⱬ
◒꜠ꜟ≢⇔√⁹ 

 ─↔ ─ ⁸ ─ ─ ☿◦►ⱶ─ ⅜1◐꜡ √╡990ⱬ◒꜠ꜟ≤
™√⇔╕⇔√─≢⁸ ─ ≤ ∂≢⁸ №╡╕∑╪⁹ ⌐╟∫≡ ⇔
√ ⌐ ⇔╕⇔≡⁸ ☿◦►ⱶ─ ⅜1◐꜡ √╡8,000ⱬ◒꜠ꜟ │ ─

≤⇔≡ ╦╣≡™╢√╘⌐⌂╡╕∆⁹ 
 

─ ⅜ ⌂⅛∫√ ⌐│⁸ │ ⌐ ≤≈⌂⅜∫≡⅔╡⁸∕

─√╘⌐ ┼─ ⌐ ⅛↑↕╣√↓≤⅜№╢⁹╕√⁸ ⅜ ≢▪ⱪꜞ ─

≤▪fi◔כ♩─ ╩⇔√↓≤╙ ≤⇔≡ ⅎ╠╣√⁹ ⌐⁸ ⌐☻♩꜠☻

─ ⌐≈™≡ ⇔≡ ∟⅜∆∫⅝╡⇔√≤™℮ ⅜№∫√⁹ 

╩ ⇔√ │3 ≢№∫√⁹↓╣│ ₈№™№™ ⱪ꜡◓ꜝⱶ₉≤™℮₈

⌐⌂╢ ₉ ⌐ ╦╣≡ ⅜ ↕╣≡™╢ ≢№╡21)⁸ ≤ ⅜
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─ ≢ ⌐ ⇔√ ─ ꜟ♃☺♦╩ꜟכ♠ ⇔√╙─≤⌂╢⁹ ≥╙

≤ ╡ ╖√™ ╩ ⇔≡⁸ ₁─ ╛◄Ⱨ♁כ♪╩ ∆╢ ╢№≢♩כ◦

III-12 ⁹╙≤╙≤│ ⌐ ↕╣√╙─≢⁸ ─ ≢ ╩ ∆╢ ╩

≥╙≤ ⅜ ∆╢↓≤≢⁸ ≥╙─ ╩ ⇔⁸ ─ ╩ →╢√╘⁸

≢╙ ─ ⅜ ↕╣╢⁹ ─ ≢⁸▪ⱪꜞ─ ╩ ≤

╛ ⅜ ⌐ ≡⁸ ≥╙≤─ ╡ ╖─ ╩ ∆╢╟℮⌂ ⅜ ⅎ╠╣╢⁹▪

ⱪꜞ ≢│ ╩ ™≡ ⇔╛∆ↄ⇔⁸☻♃fiⱪ│ ≥╙⅜ ┬╟℮⌂♦◙▬fi⌐⇔√⁹

↓─ ╩ ⇔√3 ─ │⁸ 1 ⁸ 1 ≤⁸ ≢ ⌐ ™√≤ ⅜№∫

√─⅜1 ≢№∫√⁹ 

 

III-12 ▪ⱪꜞ ─ ─  

 

╢╟⌐♃כ♦ (2)  

╩♃כ♦  ∆╢⌐№√∫≡│⁸ ─ ⌐ ⇔≡⁸∕╣∙╣─▪ⱪꜞ─

⅔╟┘∕─ ≢─ⱨ◊꜡כ▪♇ⱪ╩ ⌡√▬fi♃ⱦꜙכ╩ ⇔√⁹ ⅎ≡⁸ ─

◘꜡fi ≤ ▬fi♃ⱦꜙכ ⁸ ─ ≤∕─

⌐ ∆╢ⱥ▪ꜞfi◓ ⁸ ─ ≢─ ≤ ▬fi♃ⱦꜙ

כ ╩ ∫√⁹ 

 ∕─ ⁸ ⌐ ∆╢ ≤⁸ ≤ ⌐☼כ♬─ ⇔≡⁸ ⅔╟┘

≤ ─ ≢ ⅜ ╠╣√⁹ ⅎ┌⁸ ≢│ ⌐ ∆╢ ─ ⅜№╢↓≤⅜

↕╣√⅜⁸ ≢│ ╩ ⅎ╢ │╒≤╪≥™⌂⅛∫√↓≤⅜ ≢№∫√⁹╕√⁸

─ ⅜₈ ₉⌐ ╩ ∫≡™╢─≤│ ⌐⁸ ꜠ⱬꜟ≢│⁸₈ ⌐ ⇔

≡ ╪ ╡⅜≈™≡⌂™₉ ⅜ ↑╠╣√⁹₈ ≤─ ₉│⁸∕╣∙╣

─ ─ ╛⁸ ─ ╛ ⱳ☺◦ꜛfi⌐╟∫≡ ⌐ ↕╣√╙─≢№╢≤

ⅎ╠╣╢⁹∕⇔≡⁸₈ ≤─ ₉≤₈ ⌐ ∆╢ ₉≤─ ⌐ ⅜
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№╢╟℮⌐ ↑╠╣√⁹↕╠⌂╢ ⅜ ≢№╢↓≤⅜℮⅛⅜╦╣√⁹ 

 ╕√⁸▪ⱪꜞ─ ≤⇔≡│⁸ ─ ⅛╠⁸ ⌐☼כ♬─ ╦∑≡▪ⱪꜞ ╩

≢⅝╢↓≤ ≤⁸ ◓ⱴ♇♅fi─≥☼כ♬─ ☼כ♬─ כ♬─

☼ ─ ⅜ ↕╣√⁹▪ⱪꜞ╩ ⇔√ ◦☻♥ⱶ│ ⌐╟∫≡ ↕╣╢↓≤⅜

↕╣≡⅔╡⁸◦☻♥ⱶ─ ≤™℮ ⅛╠│ ⅜☼כ♬─ ↕╣ ╢≤ ⅎ√⁹ 

 

2. DAC ╩ ™√  

▪ⱪꜞ ─ ⅛╠ ╕≢─ ╩ ⌐ ∆╢♫ꜝ♥▫Ⱪ⌂ ≤⇔≡⁸DAC

╩ ™√⁹DAC ─ ╩ III-12⌐ ∆⁹ 

 

III-12  DAC 5 ⌐ ∆╢  

 ─   

1.  
Relevance) 

─ ╛
⅜⁸ ☼כ♬─
╛ ≤ ╠⇔
╦∑≡ ⅛ 

⌂ ⅜ ≤⌂╢ ─ ⌐⅔
™≡⁸♦☺♃ꜟ ╩ ∆╢↓≤≢ ⌂
─☼כ♬ ≤ ╩ ⌐ ™⁸ ⌐╟
╢ ⅛≈ ⌂◘ⱳכ♩ ⌐≈⌂→╢⸗♦ꜟ
≤⌂╢⁹ 

2.  
Effectiveness) 

─ ⅜
⌐ ≢⅝√⅛ 

☼כ♬ ⌐ ≠ↄ▪ⱪꜞ─ ≤ⱨ▫כꜟ♪≢
─ ╩ ≢⅝√⁹▪ⱪꜞ─ ─
⌐≈™≡│ ─ ≢№╢⁹ 

3.  
Efficiency) 

⌐ ↕╣√
≤ ─

│ ⅛ 

╩ⱪ≢⸗♇◒▪♇ⱪכꜟ◓ ⇔√↓≤≤⁸
⌐ ∆╢▪ⱪꜞ ╩╙≈ ╩ ⇔

√↓≤⌐╟╡⁸ ⌐ ╢ ≤ ╩ ∆
╢↓≤⅜≢⅝√⁹ 

4. ▬fiⱤ◒♩ 
Impact) 

⌐╟╢
┼─ │≥─
╟℮⌂╙─⅛ 

▪ⱪꜞ─ ≤ ─ ─
⌐╟╡⁸ ─ ⌐≈⌂⅜╢ ⅜

≡⅝≡™╢⁹ 

5.  
Sustainability) 

⅛╠ ╕╣√
⅜⁸
≥─ ∆
╢─⅛ 

⅜⅝∫⅛↑≢ ≤ CEPN─
⅜ 2022 ⌐ ↕╣√─≢⁸ ≢

─ ≤─ ─ │ ↕╣≡™
╢⁹ ≤ ─ ─ ⌐│≈⌂⅜╠⌂
⅛∫√⅜⁸ ⇔√▪ⱪꜞ─ ≤ ╩
─ ≢ ≢№╢⁹ 

 

(1) Relevance) 

⁸ ╛ ⅜ ╦╣⁸ ─ ⅜ ╘╠╣≡™╢⁹∕

↓≢⁸ ─ ─ ┌ↄ≤ ⌐ ⇔≡⁸ ╩ ╗ ≤ ⇔√

⅛≈ ⌂◘ⱳכ♩⅜ ≢№╢⁹ ≤ ∆╢ EU ≢ ↕╣√

SHAMISENⱪ꜡☺▼◒♩≢│⁸ ⌐⅔™≡ ╠⅜ ∆╢↓≤⌐╟╡⁸∕─

─ ⅜ ↕╣╢↓≤╩ ╠⅛⌐⇔√⁹≈≠ↄSHAMISEN-SINGSⱪ꜡☺▼◒♩≢│⁸

─♃כ♦ ≤ ⌐ ∆╢▪ⱪꜞ╩ ∆╢ ─ ╩ ⇔√⁹
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─ ≢╙⁸ ╩ │ꜟכ♠╢∆ ꜠ⱬꜟ≢│ ╩ ⇔⁸ ꜠ⱬꜟ≢│ ≤─

≈⌂⅜╡╩ ∆╢↓≤⅜ ╠⅛⌐⌂∫≡™╢⁹⇔⅛⇔⁸ ─ ╛ ─ ─╖≢│⁸

─ ╩☼כ♬⌂ ⌐ↄ╖ ╢↓≤│ ≢№╢⁹∕─╟℮⌂ ⌐ ∆═ↄ

≢│⁸ ⌐ ⅜ ↕╣√ ⌐ ⇔≡™╢ ╩☼כ♬─ ⇔√ ≢⁸

╛ ♅▼♇◒─▪ⱪꜞ╩ ⇔≡⁸ⱨ▫כꜟ♪≢─ ╩ ∫√⁹ 

─ │⁸ ⌂ ⅜ ≤⌂╢ ─ ⌐⅔™≡⁸♦☺♃ꜟ ╩

∆╢↓≤≢ ⌂ ─☼כ♬ ≤ ╩ ⌐ ™⁸ ⌐╟╢ ⅛≈ ⌂◘ⱳכ

♩ ⌐≈⌂→╢⸗♦ꜟ≤⌂╢⁹ 

 

(2) Effectiveness) 

⌐ꜟכ♠ꜟ♃☺♦ ╩☼כ♬╢∆ ∆╢√╘⌐ ∫√▬fi♃כⱠ♇♩ ─ ╟╡⁸

▪ⱪꜞ╛ ▪ⱪꜞ⌐ │№╢⅜ ⅜ ⌂ↄ⁸ ⌐eⱫꜟ☻ꜞ♥ꜝ◦כ

Ⱡ♇♩ ─ ╩ ⇔⁸ ⇔⁸ ∆╢ ⅜ ™ ╩ꜟכ♠ꜟ♃☺♦⁸│⌐

∆╢√╘─ ⌂ ⅜ ≢№╢↓≤⅜ ╠⅛⌐⌂∫√⁹╕√ ⌐≈™≡│⁸

∞↑≢⌂ↄ ⌐≈™≡─ ⁸∕⇔≡ ⌂ ╟╡╙ ─ ⌐ ╦∑√

⅜ ≢№╢↓≤╙ ↕╣√⁹↕╠⌐ ╛ ┼─ⱥ▪ꜞfi◓─ ╟╡⁸

▪ⱪꜞ─♬₈│☼כ ⌂ ⅜╟╡ ⌐₉⁸₈ ─ ⅜ ╩ ∆₉⁸₈ ⌂ ₉⁸

₈ ◘ⱳכ♩⅜ ⌂ ₉⁸₈ ⅜ ⌂ ₉─5≈⌐ ↕╣

√⁹↓╣╠─ ₁╩ ⁸כ◌כ꞉ꜟꜗ◦כ♁⁸ ⁸ ☿fi♃⁸כ

⁸ ⁸ ⅜ ∆╢ ≢⁸╟╡ ⌂ ─ ⅜ ╠⅛

≤⌂∫√⁹ 

─ ⌐ ∆╢╟℮⌐⁸ ╛ ⌐ ∆╢ ╩ ∆╢ ⁸ ⌐

⇔√ ┼─ ꜠☻ⱳfi☻⁸ ⅜ ╛ ┼ ≢⅝╢ ╩ ⇔

√⁹ ⌐ ≠⅝ⱨ□▬ꜟⱷכ◌כ≢ ꜡☺♇◒╩ ⇔√ ≢⁸▪ⱪꜞ ╩ ⌐

⇔≡ ∫√⁹ⱨ▫כꜟ♪≢─ ⌐⅔™≡ 35 ⁸▪ⱪꜞ─ ™╛∆↕╩ ∆SUS

─ ☻◖▪ 10 ⁸5 ⁸100 │⁸ ─ ⅜53.9≢⁸ ⌐

│61.4≢№∫√⁹ №╡─ ⁸╟╡ ↄ─ ─ ⅜ ™ ⌐№∫√⁹⇔⅛⇔⁸

⅜ ⌐ ╛ ╢™≡∫⅜⌂≈⌐☻ⱦכ◘⌂ ≤ ≢№∫√√╘⁸▪ⱪ

ꜞ─ ⅜№╕╡ ↕╣⌂⅛∫√⁹ 

☼כ♬⁸╡ ⌐ ≠ↄ▪ⱪꜞ─ ≤ⱨ▫כꜟ♪≢─ ╩ ≢⅝√⁹▪ⱪꜞ

─ ─ ⌐≈™≡│ ─ ≢№╢⁹ 

 

(3) Efficiency) 

▪ⱪꜞ ─ ─ ⱨ꜡כ╩ ∆╢√╘⌐⁸⸗♇◒▪♇ⱪ╩ ≢ⱪכꜟ◓ ⇔√⁹

↓─⸗♇◒▪♇ⱪ─ ╩ ≢ ⇔≡◖fi♥fi♠─ ⌂ ≤∕╣∙╣─ ꜡☺♇◒

╩ ⇔⁸ ╩ ⇔√⁹▪ⱪꜞ─ │⁸ ─ ≤ ⇔√ ⌐ ∆╢▪ⱪ

ꜞ─ ⅜№╢ ┼ ⇔√⁹ 

╩ⱪ≢⸗♇◒▪♇ⱪכꜟ◓ ⇔√↓≤≤⁸ ⌐ ∆╢▪ⱪꜞ ─ ╩╙≈ ╩

⇔√↓≤⌐╟╡⁸ ⌐ ╢ ≤ ╩ ∆╢↓≤⅜≢⅝√⁹ 

 

112



(4) ▬fiⱤ◒♩ Impact) 

☼כ♬  ≤ⱨ▫כꜟ♪ ╩ ∂≡⁸ ╛ ≤─ ⇔ ™╩ ╩☼כ♬⁹√⅝≡⌡

⇔√ ⌐ ≠™√▪ⱪꜞ╩ ⇔√ ≢⁸ ≢ ╠╣√ ⌐╟╡⁸₈ ₉≢

│ ─ ─ ⁸₈ ₉≢│▪fi◔כ♩ ⅛╠ ┼─ ⁸╕√

₈ ≡ ₉≢╙ ⌐ ∆╢⌂≥ ╩ ∫√⁹ 

▪ⱪꜞ ≤ ─ ⌐╟╡⁸ ─ ⌐≈⌂⅜╢ ⅜

≡⅝≡™╢⁹ 

 

(5) Sustainability) 

 ≢│⁸ ╙ⱨ▫כꜟ♪ ╡╟╩♃כ♦─ ⌐ ⇔⁸SHAMISEN-SINGS─

ⱷfiⱣכ≤ ⇔≡⁸ ⅛╠ ╠╣╢ ╩ ⌐ ∆╢ ≢№╢⁹SHAMISEN-

SINGS≤│♬כ☼ ⌐⅔™≡╙ ⇔≡⅔╡⁸ ⅜⅝∫⅛↑≢ ≤CEPN─

⅜2022 ⌐ ↕╣√─≢⁸ ≢─ ─ │ ↕╣≡™╢⁹ 

≢│⁸ ≤ ─ ─ ⌐│≈⌂⅜╠⌂⅛∫√⅜⁸ ⱪ─ⱷfiⱣכꜟ◓

2כ ⅜ ₁ ≤ ≢⁸ ⇔√▪ⱪꜞ─ ≤ ╩ ≢№╢⁹ ≢│⁸3

⁸ ⁸ ─♩ꜝ▬▪fi◓ꜟⱪ꜡☺▼◒♩┼

≢№╢⁹ ≢│⁸ ─√╘─ ⅜2022 1 20 ⁸╡⅔≡⇔♩כ♃☻╡╟

─ ≤ ⌐ ⇔≡▪ⱪꜞ ─ ⅝⅛↑╩⇔≡™╢⁹ ┼│

⅜ ≢ ⇔≡⅔╡⁸∕─ ≤⇔≡▪ⱪꜞ─ ╩ ≤ ⌐ ≢№

╢⁹↕╠⌐⁸┤√┌ ☿fi♃כ ≢─▪ⱪꜞ ╙ ⇔≡™╢⁹ 
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IV   

1 2019 31  

─ │⁸ ─ ⅛╠∆╢≤ ─SDGs⌐ ╕╣╢Goal 3─ ┼─

▪◒☿☻ ⁸ ⌐╙ ⅜ ∆ Society 5.0 ─♦☺♃ꜟ ╩ ∆

╢ ⌐ ⇔≡™╢6, 7)⁹ ⌐│⁸ ⅜ ⇔≡™╢eHealth─ ICT╩

∆╢ ⌐ ≠⅝22)⁸EU─ ⌐ ≠ↄ▪ⱪꜞ╩ ⇔⁸♦☺♃ꜟ ╩ ⇔

√ ─ ╩ ⌐∆╢√╘─ ⸗♦ꜟ╩ ∆╢ ╡ ╖≢№╢⁹ 

⁸ כ♄ꜟⱱ◒כ♥☻⁸ ⁸ ⁸ ⁸ ╩

☼כ♬⌐ ╩ ⇔√≤↓╤⁸ ╛ ─▪ⱪꜞ⌐≈™≡6 ⅜ ╩ ∫≡

™√⁹ ⌐ ≤ ─6 ⅜⁸ ⌐ ▪ⱪꜞ╛ ╩ ⇔√ ⅜№∫√⁹

⌐≈™≡│ ≤⇔≡⁸ ⅜ ⌐ ≢№∫√≤ ⅎ╠╣╢⁹ ⁸

▪ⱪꜞ⌐≈™≡│⁸ ⌐ ⇔√↓≤⅜№╢ ⅜ ⌂⅛∫√⁹↓─ ⌐≈™≡│⁸2 ⌐

⌂ ╩ ∫√⁹ 

╛ ▪ⱪꜞ⌐ ⅜№╢ ⌐⅔™≡⁸▪ⱪꜞ─ ─ │

ה╡ ╡ ≤ ─ ─ ≢ ⌂╢ ⅜ ↕╣√⁹ ▪ⱪꜞ⌐≈™≡│⁸

[1] ꜠ⱬꜟ─ ≤[3] ─ ⌐ ∆╢ꜞ▪ꜟ♃▬ⱶ─ ╩ ⇔√

⅜⁸ ה╡ ╡ ─ ⅜ ─ ╟╡╙ ⌐ ⅛∫√⁹ ה╡

╡ ─ │ ⅛╠10 ⅜ ⇔⁸ ⌐ ∆╢ ─ ≤

⅜ ⇔√ ⅜№╢15)⁹ ≢│⁸⸗♬♃ꜞfi◓ⱳ☻♩⌐╟╢ ─ ╛

⌐╟╢ ─ ┌ↄ ⌐ ∆╢ ⌂≥⁸ ⌐ ∆╢ ⅜ ⌐ ≢⅝

╢23)⁹⇔√⅜∫≡⁸ ≢│ ⇔™ ╩ꜟכ♠ ∆╢─≢│⌂ↄ⁸ ≢⅝╢

─ ─ꜞfi◒╩ ∆╢ ⅜ ≢№╢⁹ꜞfi◒ ─ ≤⇔≡⁸ ⌐≈™≡│₈

⌐╟╢ ⌐ ∆╢ ⌂ ₉╛₈ ╠⇔─ ⅝₉19, 24)⁸╕√ ─

⅜№╢⁹╕√⁸ ⌐☼כ♬─ ╦∑√ ─ ╩≢⅝╢↓≤⅜ ╕⇔™⁹ 

─ ⌐⅔↑╢ ה ╛ ⌂≥ ┼─

▪ⱪꜞ⌐ ∆╢ⱥ▪ꜞfi◓⅛╠│⁸ ─┼☼כ♬⌂ ≤ ⅜ ╘╠╣≡™╢ ≢⁸

ⅎ™ ⅜ ≢№╢↓≤⅜ ╠⅛⌐⌂∫√⁹SHAMISEN-SINGSⱪ꜡☺▼◒♩─ ☿◐

ꜙꜞ♥▫⌐ ∆╢ ≢│ ─ ≤⇔≡⁸▪ⱪꜞ╩ ─כ◙כꜚ╢∆

⌐ ∂√ ─ ⅜כ◙כꜚ⁸≥ ╩♃כ♦⌐ ⅛≈ ∆╢↓≤─ ⅜

↕╣≡™╢⁹ ⌐ ⌐ ∆╢ │ ↄ─ ≢∕─ ⅜ ═╠╣≡™╢11, 12, 25)⁹

♃כ♦ ≤☿◐ꜙꜞ♥▫─Ᵽꜝfi☻╩ ╢√╘⁸ ≢│ ה ≢ ↕╣√

כⱣכ◘⌐ ─┼♃כ♦─ ╩ ⅎ╢◦☻♥ⱶ╩ ⅎ√⁹ 

ⱥ▪ꜞfi◓≢ ⅛╣√ ⌐☼כ♬⌂ ∆═ↄ⁸ ≢ ∆╢▪ⱪꜞ⌐│ ≤

⌐ ─ ╩ ⌐ ∆╢⁹ ┌ↄ │⁸ ─ ╛ ─

╩ ∆╢√╘⌐ ┌ↄ ⌂≥─ ╩ ⇔26)⁸∕─ ⌐ ⇔≡꞉fiⱳ▬fi♩▪♪

Ᵽ▬☻╛ ┼─ꜞfi◒╩ ∆⁹ꜞ☻◒─Ᵽꜝfi☻╙ ⇔≡26)⁸ ⌐ ╠∏⁸

⌐ ⌂ ╙ ╘╢⁹√∞⇔⁸SHAMISEN-SINGSⱪ꜡☺▼◒♩─ ⌐№╢╟℮⌐⁸◖

fi♥fi♠≤ ◖☻♩─Ᵽꜝfi☻⌐ ⇔√ ⅜ ╘╠╣╢⁹ 

─▪ⱪꜞ⅜ ∆≤↓╤│⁸ ≤ ◦ꜝ♥ꜞ☻ꜟ⁹Ⱬ╢№≢ꜟכ♠←⌂≈╩

─כ ⌐│⁸ ╩ ⅜ ⇔≡ ℮↓≤─╖⌂╠∏⁸ ⅜ ⅛╡╛∆ↄ ⅎ╢
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◖Ⱶꜙ♬◔כ◦ꜛfi ╙ ╕╣╢27)⁹▪ⱪꜞ ─ ⌂ ╙ ≢№╢⅜⁸ כꜟ◓

ⱪ─ⱷfiⱣכ≢ ∆╢▪ⱪꜞ─ ╩ ⅜ⱶכ♅╢∆ ⌐ ∆╢⅛≤™∫√ ╙

≢№╡⁸ ⌐│ ≤ ⅜ ─ꜟכ♠ꜟ♃☺♦╢∆ ⸗♦ꜟ─ ╩ ∆⁹ 

 

2 2020 2  

☼כ♬ ⅛╠ ─♃כ♦√╣╠ ⌂ ─ ⁸ ≤ ⌐ ∆╢♦☺♃ꜟ

╛ꜟכ♠ ⌐ │№╢⅜⁸ ─ │ ↄ⁸e Ⱬꜟ☻ꜞ♥ꜝ◦כ─꜠ⱬꜟ⅜ ™╒≥

KAP⅜ ™↓≤⅜ ╠⅛⌐⌂∫√⁹ │ ™─≢⁸ ─⅝∫⅛↑≤⌂╢ ─ ≤ ─

⅜№╣┌⁸ ⌐≈⌂⅜╢≤ ⅎ╠╣╢⅜⁸eⱫꜟ☻ꜞ♥ꜝ◦כ─꜠ⱬꜟ⅜ ™ ⌐ ⇔

─ꜟכ♠ꜟ♃☺♦│≡ ─ ≤ ─ ╩ ⌐ ℮ ⅜№╢ 18)⁹∕↓≢⁸▪ⱪꜞ─

⌐ ╦∑≡⁸ ─ ╩ ∆╢ ⁹ 

│ ─ⱥ▪ꜞfi◓≢⁸ ─ ╩ ⌐ ≢⅝╢↓≤╩ ╪≢™√⁹

∕↓≢⁸ ⅜ ⌐ ─ ⌐ ≢⅝⁸╕√◒ꜝ►♪◦☻♥ⱶ╩ ⇔

≡ ╩♃כ♦ ≢⅝╢╟℮⁸▪ⱪꜞ╩♦◙▬fi⇔√⁹ │ eHealth ─ ⌐⅔™

≡⁸↓╣╕≢ ₁⌂ ╖⅜ ≢ ↕╣≡⅝√⅜⁸╟╡ ≢ ⌐ ╖ ╣╢√╘

⌐│⁸ ⅜∕─ ╩ ⇔⁸ ╩ ┘⁸⅔ ™─ ─ ╩ ⇔≡™ↄ

↓≤⅜ ≢№╢≤ ═≡™╢ 28)⁹ ≢│⁸ ⌐ ⅛↑╩∆╢ ⌐⁸ ─ ה

┼─▪ⱪꜞ─ ≤ ⌐ ∆╢ ⌂ ╩ ℮ ⁹ 

⁸ ≤ ─ │ ⌂ ↔≤⁸ ↔≤ ≢№∫√⅜⁸

≢│▪ⱪꜞ≤◒ꜝ►♪◦☻♥ⱶ╩ ∆╢↓≤⌐╟╡⁸ ≤ ─╟╡ ⅛

≈ ─ ⅜≢⅝≡⁸ ☻ⱦכ◘⌐ ⌐ ┘ ↄ◦☻♥ⱶ─⸗♦ꜟ╩ ∆╢⁹

│◒ꜝ►♪◦☻♥ⱶ─ ╩ ┼─▪ⱪ꜡כ♅⌐╙ ≢⅝⁸╕√⁸ ╩ ∆

╢↓≤⌐╟╡ ┼─▪ⱪ꜡כ♅⌐╙ ∆╢↓≤⅜≢⅝╢⁹ ─ ≢│ ◓ꜟ

♃כ♦─כⱣכ◘╖─ⱪכ ⅜ ↕╣╢⅜⁸ ⌐│╟╡ ↄ ≢ ∆╢◦☻♥

ⱶ⅜ ≤⌂╢⁹ │↓╣╩⁸◘▬꜡ ╩♃כ♦≢ ∆╢─

╖─ ⅛╠ ⌐☼כ♬─₁ ☻ⱦכ◘√∑╦ ⌐ ┘ ↄ♦כ♃─

⅜≢⅝╢ ┼─ ≤ ⇔≡™╢ 28)⁹↕╠⌐⁸ │ ⌐ ∂√꜠☻ⱳfi☻⅜

╠╣╢↓≤⌐╟╡⁸ ≤ ─⸗♅ⱬכ◦ꜛfi⅜ ╕╢↓≤⅜ ↕╣╢⁹

⌐⁸ ─ ⅜ ™ ─ ⌐≈™≡ ┌ↄ ⅜ ⌂™↓≤⅜ ↕╣≡™╢ 29)⁹ 

─▪ⱪꜞ╩♦◙▬fi∆╢⌐№√∫≡│⁸SHAMISEN-SINGSⱪ꜡☺▼◒♩─▪ⱪꜞ ─
3)╩ ⇔√ IV-1 ⁹↓─╟℮⌂ │⁸ ⌂ ╩ ≤↕⌂™√╘─♅▼

♇◒ꜞ☻♩≤⇔≡ ≢№∫√⁹ ⌐ ─ ₁⌂ ≢⁸♅▼♇◒ꜞ☻♩─ ⅜ ↕

╣≡™╢ 30)⁹╕√ ≢│⁸design thinking≤™℮ ⅜ ↕╣≡⅝≡™╢ 31)⁹Ⱬꜟ☻◘

─☻ⱦכ ⌂ ─√╘⁸↨∫ↄ╡≤⇔√▪▬♦▪╛ ◖fi☿ⱪ♩╩ ™ ≢ ⇔≡⁸

ⱪ꜡♩♃▬Ⱨfi◓ ╩ ℮↓≤─ ⅜ ↕╣≡™╢⁹ ≢│ ─ ⅜▪ⱪꜞ

─▬ⱷכ☺╩ ⌐☼כ♬⁸⅜≥↓╢∆ ∫√▪ⱪꜞ ╩ ℮ ≢ ≢№∫√⁹▪ⱪꜞ⌐

∆╢▪▬♦▪─♦◙▬fi☻◔♇♅⌐≤≥╕╠∏⁸ⱨ□▬ꜟⱷכ◌כ╩ ⇔√⸗♇◒▪♇ⱪ╩

⇔√↓≤│⁸ ▪ⱪꜞ⅜ ⇔≡™╢ ≤ ⌂ ─ ≠↑╩ ℮ ≢ ⌐ ≢

№╡⁸ ⱨ꜡כ─ ☻♥♇ⱪ╩ ∆╢─⌐ ≢№∫√↓≤⌐≤≥╕╠∏⁸ ≤─

╩ ⅞⁸ ╠╣√ ⌐▬fi♃כⱨ▼כ☻╩ ╗ ™╛∆↕─ ⌐ ∆╢↓≤╩

115



≤⇔√ 8)⁹ 

₈ ╩ ≤⇔√ ₉⌐⅔™≡ ↕╣√ ⅔╟┘ ─

┼─ⱥ▪ꜞfi◓⅛╠│⁸ ╠⅜ ╘╢₈ ╠⇔₉≤₈ ₉⁸ ─ ∞↑≢⌂ↄ⁸

─ ─ ≢─ ─ ╩ ∆╢↓≤⅜≢⅝√⁹ ⌐│⁸╕∏⁸ ⅜

╘╢₈ ╠⇔₉≤₈ ₉─ ⅜ ╠⅛⌐⌂∫√⁹ ⅜ ╘╢╙─│⁸ ∏⇔╙ ⌐

™≤↕╣╢₈ ⌂₉ ╠⇔≤│ ╠⌂™⁹ ⌐⁸ ─ ⌐≤∫≡│⁸₈≥─╟℮⌐

⅝╢⅛₉≢│⌂ↄ⁸₈≥─╟℮⌐ ≥↓≢ ⌠⅛₉⅜ ≢№╡⁸∕╣⅜ ─⸗♅ⱬכ◦ꜛfi

⌐⌂∫≡™╢ ╙ ™╟℮≢№╢⁹ ⌐⁸ ⇔√ ─ ≢ │ ⌂™⅜⁸▪

fi◔כ♩ ⌂≥⌐⅔™≡│₈ ≢№╢₉≤ ℮™≥╢№⅜☻כ◔╢∆ ⅜№∫√⁹

│₈∕℮ ⅛⌂™≤™↑⌂™₉≤ ∂≡™√╡⁸∕─ ⅜ ╩ ⌐ ≢

⅝╢ ⌐⌂∫≡™√╡∆╢ ⅜ ⅎ╠╣√⁹ ≢⁸ ─ │ ⅝ↄ⁸

╠⅜ ─ⱪ꜡☿☻─ ≢₈ ™≡↑╓╡₉⌐⌂∫≡™╢≤ ∂≡™╢↓≤⅜ ↕╣╢⁹

≤ ─ ≢⁸ꜞ☻◒ ⌐⅔↑╢ ⅜ ╠╣√⁹∕⇔≡⁸ ⅛╠ 10 ⅜

⇔⁸ ─ ⁸ ⅜ ╣≡⇔╕∫√ ™ ─ ⁸₈ ₉⅛╠₈◖꜡♫

₉┼─ ⌂≥⁸ ₁⌂ ⅜ ⅝≡™╢↓≤⅜ ↕╣√⁹↓─╟℮⌐⁸ ⌐☿fi◦♥▫

Ⱪ⌂ ╙ ╪≢™╢ ╙ ↕╣√√╘⁸▪ⱪꜞ─ ╩ ⇔≡⁸ ⌐ ⌂

⅝ ╡╩∆╢∞↑≢⌂ↄ⁸ ─ ה ≢№╢◄☻ⱡ◓ꜝⱨ▫כ╩ ™≡⁸ ╠

─ ╛ ╩ ∆╢↓≤≢⁸▪fi◔כ♩⌐╟╢ ⌂ ≢│⌂ↄ⁸ ╠─ ╛ ╩

⌐ ∆╢↓≤⌐ ╘╢↓≤≤⇔√⁹╕√⁸ ─₈ ₉⌐ ∟ ╢↓≤≢⁸

─ ╩ ∆╢↓≤─ ⅜ ↕╣√⁹ 
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IV-1  SHAMISEN-SINGSⱪ꜡☺▼◒♩─▪ⱪꜞ ─ ≤ ≢─ ─  

SHAMISEN-SINGS 2)  

1 ∆╢ ⌐≈™≡ ≤
⇔≡  

▬fi♃כⱠ♇♩ ⌐ ⅎ≡⁸ ≤
─ ⅝ ╡ ╩ ™⁸∕─ ⌐ ≠

™≡ ╩  

╩כ◙כꜚ 3 ╩ⱶכ♅╢∆  

─ⱪכꜟ◓ │⁸ 5 ⁸ 2 ⁸
1 ⁸ 1 ⁸ 1 ⁸

1 ⁸ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi
1 ⁸ 1  

4 
≢№╣┌ ▪ⱪꜞ─

╩ ∆╢√╘─▬fi☿fi♥▫Ⱪ
╩  

⌐ ⇔√꜠☻ⱳfi☻≤⁸ ≤ ⌐
∆╢ ╩   

5 ≤ ⌐ ∆╢ Q
A ╩ ╘╢ 

₈ ╠⇔─ ⅝₉≤ ₈ ₉
⌐ꜞfi◒ 

6 ™ ─ ₁ ⁸ ⁸
╩ ⌐ ╘╢ 

≤ ─ ─ ╩ ⁹ ⌐
╣⌂ ⌐≈™≡│⁸  

7 ╩ ⌐ ╘╢ Ⱨ◒♩◓ꜝⱶ─  

2 ◖fi♥fi♠⁸☿◐ꜙꜞ♥▫⁸
◖☻♩─Ᵽꜝfi☻╩  │ ≢ⱪכꜟ◓ ─ ╩

⇔≡ ⁹ ╩♃כ♦│⌐ ↕∏⁸◒ꜝ►♪◦☻
♥ⱶ⌐ ↕╣╢ ╩ ⁹ 8 ▪ⱪꜞ ─ ♃כ♦≥

─☿◐ꜙꜞ♥▫┼─  

 

3 2021 3  

₁⅜ ⇔√▪ⱪꜞ│ ─ 35 ⌐╟╢SUS☻◖▪╩ ™√ ™╛∆↕ ≢⁸

B- ⅜▪ⱪꜞ ─26.3%⅛╠ ⌐│37.5%⌐ ⇔√⁹B- ≤│SUS☻◖▪⅜

72.6-74.0≢№╡⁸SUS╩ ™√ ─ ≢ ꜠ⱬꜟ─ ⌂♁ⱨ♩►◄▪≤⇔≡⁸Microsoft 

Office─Ɽ꞉כⱳ▬fi♩╛꞉כ♪⌂≥⅜ →╠╣≡™╢32)⁹ ─▪ⱪꜞ│ꜚכ◙כ─ ╩

╡ ╣≡ ≤ ╩ ∫√↓≤⌐╟╡⁸ ─ ⌐ ∫√₈ ™╛∆↕₉╩ ∆╢↓≤⅜

≢⅝√⁹ ⌐╖╢≤⁸▪ⱪꜞ │ ≤ ─ ─ ⅜ ⇔≡™√⁹↓╣│

⌐⁸ ╩ ⌐☻♃fiⱪ ≢⅝╢╟℮⌐⇔√↓≤⌐╟╢≤ ⅎ╢⁹

─ ⅛╠⁸ ─ ⌐⅔™≡│ ≤ ⅜ ⌂ ≢№╢↓≤

⅜ ↕╣≡™╢33, 34)⁹▪ⱪꜞ ⌐╟╡⁸ ─ ⌂ ⌐ ∆╢ ─₈ ™╛∆

↕₉─ ⅜ ↕╣√ ≢№∫√⁹ 

─ │⁸▪ⱪꜞ─ ╩ ⌐ ⇔≡ ⇔√⁹ ⌐ ≤ ─

⅜ ⅛∫√⁹ ─ ⌐╟╡ ∆╢ ⅜ ⌂╢↓≤⅛╠⁸▪ⱪꜞ ╩ ≢

∆╢─≢│⌂ↄ⁸ ∆╢ ⅜ ╠─ ≢ ╩ ≢⅝╢ ╩ ∆╢

↓≤⅜ ≢№╢⁹↓─╟℮⌂ ─ │⁸ ≡™⅔⌐☻ⱦכ◘ ≤ ⅜

≢ ⌂ ╩∆╢ Shared decision making ─ ≤⌂╢35)⁹ ─

⌐ ╩ ╢≤⁸ ⌐ ─ ™ ⅜╟╡ ↄ─▪ⱪꜞ ╩ ⇔≡⅔╡⁸

─ ⌐ ≤ ─ ─ ⅜ ⅛∫√⁹ ⌐ ⇔√▪ⱪꜞ ─

≢│⁸ ה╡ ╡ ─ ⌐⅔™≡ ꜠ⱬꜟ╛ ꜞ▪ꜟ♃▬ⱶ
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⅜☼כ♬─┼ ⅛∫√⅜⁸ ─ ⅛╠⁸ ─ ╩ ⌂▪ⱪꜞ ≤⇔≡

∆╢ ⅜ ╠⅛⌐⌂∫√⁹ ⌐≈™≡│⁸ ─ ◖꜡♫►▬ꜟ☻ ─ ╩

⇔≡⅔╡⁸ ⌐ ⇔√ ─ ╙ ↕╣√⁹ 

▪ⱪꜞ ⌐╟╡ ⅜ ⇔√≤ ⇔√ ⅜⁸ ⌐≈™≡│2 ─╖≢⁸

≢│8 ≤ ⅛∫√⁹↓─ ≤⇔≡⁸╙≤╙≤ ⅜№╢ ⅜2 ─╖─ ≢⁸

⅜ ╩ ∫≡™√⁹ ─ ⌐ ⇔√⁸╕√│ ╖ ↑≡™

╢ │⁸ ⌐ ⇔≡ ╛ ⅜№╢ ⅜ ™⁹ ⁸ ─ ⅜ ≢

№∫√√╘⁸ │ ⅛∫√≤ ⅎ╠╣╢⁹↕╠⌐⁸ ⌐ ⅜ ⇔√ ─ ─

│ ⌐≈™≡╙ ⌐≈™≡╙ ↄ⌂⅛∫√⁹ ™ │ 2 ─ ≢ │

╕╣∏⁸ ≢─ ─ ≢№╢≤ ⅎ╢⁹ 

 ↕╠⌐⁸₈ ╩ ≤⇔√ ₉≢ ⇔√ ≢│⁸ ─▪fi◔כ♩

╛▬fi♃ⱦꜙכ ╩ ⅎ≡⁸ ⅜ ⅎ≡™╢ ⁸☺꜠fiⱴ⁸ ≤ ≤ ⅝

∫√⁹∕─ ⅛╠│⁸ ⌐│ ₁⌂ ⅜№╡⁸∕╣╩ ╡ ╪≢ ╠⇔≡™╢√╘⁸∕╣

∙╣─ ≤ ∑─ │ ≢№╢↓≤⅜ ╦╣√⁹∕╣╠╟∫≡ꜞ☻◒ ⅜ ⌂╢√╘⁸

─ ╙╕√ ≢№╢⁹ ⌂╢ ≤ ─⌂⅛≢⁸ ⅜ꜞ☻◒ ╩⇔⁸ ⌐│

≢ ≢⅝╢↓≤⅜ ≢№╢⁹∕─╟℮⌂ ╩ ⌐∆╢√╘⌐│⁸ ≢⅝╢

╩☻כ♁ꜞ╛ ∆╢↓≤╛⁸∕─ ⅎ╩ ∆ ⅜№╢⁹∕⇔≡ꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi

│⁸ ⌐₈ ₉≢№╢═⅝≢⁸₈ ⌐≤∫≡ ⅜ ⌐⌂∫≡™╢─⅛₉╩

∆╢↓≤⅜ ╘≡ ≢№╢⁹ ♃כ♦⌂ ─ ─ ╩ ╘╢─≢│⌂ↄ⁸◖Ⱶꜙ♬◔

╩ꜞⱪ▪≡⇔≥ꜟכ♠─fiꜛ◦כ ⅎ╢═⅝≤ ⅎ╢⁹ 

─ ─ ≤⇔≡⁸ ⅜35 ─╖≢№∫√⁹ ≢│ 60 ╩

⇔≡™√⅜⁸ ─59%─ ≢─ ≤⌂∫√⁹ │2021 6 2022 2 ≢№╡⁸

◖꜡♫►▬ꜟ☻ ─ 4 2021 5 ↔╤ ⁸ 5 2021 10 ↔╤ ⁸ 6 2022 2

↔╤ ─ ╩ ↑≡⁸ ─ ╛ ╩ ╡⌐ ∆╢↓≤⅜ ⇔⅛∫√⁹

⇔⅛⇔⁸∕─╟℮⌂ ≢─ │⁸▪ⱪꜞ ┼ ↄ─ ╩ ⇔≡ↄ╣√⁹ ╠╣√ ₁

⌂ ⌐ ≠⅝⁸ ≢ⱪכꜟ◓ ⇔≡▪ⱪꜞ╩ ⇔√⁹∕─ ⁸ ⌐▪ⱪꜞ─₈

™╛∆↕₉⅜ ⇔⁸ ─ │ ⇔√≤ ⅎ╢⁹ ⌐│⁸SUS☻◖▪─

─ │ Cohen’s d=0.59 ≢№∫√⁹ 

DAC ╟╡⁸ │ ⅛≈ ⌂ ⅜ ≤⌂╢ ─ ⌐⅔™≡⁸

╩ꜟכ♠ꜟ♃☺♦←⌂≈╩☻ⱦכ◘≥ ≤⇔√ ⌂ ⸗♦ꜟ╩ ≢⅝√ IV-1 ⁹

─ ╩ ☼כ♬╠⅜⌂ ⌐ ≠ↄ▪ⱪꜞ─ ≤ ╩ ™⁸ ≤ ⇔≡

▪ⱪꜞ ─ ⌐⅔™≡ ≤ ─ ╩ ⇔√⁹↓─╟℮⌐ ≢ ╩ ⇔√

↓≤≢ ─ ─ ⌐≈⌂⅜∫√⁹ 
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 Development of a mobile phone application for interactive support of 
residents returning after a nuclear accident 

 

Aya Goto 
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Abstract 

To offer comprehensive support for people in municipalities affected by the Fukushima Daiichi Nuclear 

Power Plant accident, we developed a digital application (app) for radiation protection and health promotion. 

Rather than being a substitute for human contact, the app is meant to: (1) encourage residents’ interaction 

with local health care providers and radiation specialists, and (2) guide them toward other trustworthy 

resources. In the first fiscal year, we assessed the needs for such an app by questionnaire and interview 

surveys, and also considered data security issues. In the second year, we analyzed the survey data in detail. 

Our needs analysis led to an application blueprint, from which we developed a workable prototype and tested 

it among project members. Thereafter, a local information technology company turned the prototype into a 

fully functional application. In the third year, we field-tested and upgraded the application with the help of 

35 local residents and health care workers. Their useability assessment was more favorable after the app was 

modified according to comments collected during the first trial. Participants who were worried about 

radiation effects used the app more frequently. Results suggest that application development guided by 

residents’ input not only makes real-time monitoring of their living conditions (including radiation exposure) 

possible, but also, enables returning residents to get timely, individualized support from health care 

professionals and their local government. Beyond the immediate utility of this support model for returning 

residents in Fukushima, we dare to imagine that our Japanese paradigm of integrating digital and personal 

support may be more widely applicable to other disaster scenarios around the world, including pandemics 

and armed conflict. 
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I   

⁸ ≢│⁸ ↄ─ ₁⅜ ⌐╟

╢ ╛ ┼─ ⌐ ⇔≡ ™ ╩ ∂√⁹∕─ ⌐ ∆╢√╘⌐ ⅛╠ ₁

⌂ ╛ ⅛╠ ⅜ ╦╣√⁹⇔⅛⇔∕─ ↄ│ ─ ⌐ ∆╢ ⌂

⌐ ∆╢╙─≢№╡⁸ ₁─ ╛ ⌐ ⅎ√╙─≤│ ™ ↄ⁸ ⌐ ∫≡╙ ₁

─ ⅜ ⇔╞ↄ↕╣√≤│ ™ ™⁹ ⅎ┌⁸ ≤ ⅜ 2018 2 ⌐

╩ ≤⇔≡ ⇔√ 1)≢│⁸ ─ 66%⅜ ⌐ ⇔≡ ╩

∂≡™╢ ₈ ™⌐ 21% ₉ ₈№╢ 45% ₉ ↓≤⅜ ↕╣≡™╢⁹ 
 ⅜ ╩ ∂╢ ≤⇔≡⁸ ─ ⅜№→╠╣╢⁹ ─ ⅛╣√ ╛ ╢═⅝

⅜ ⅛╠⌂™ ≢│ │ ╩ ∂╢√╘⁸ ∆╢ ╩ ℮√╘─ ╛ ⁸ ─

┼─ ⌂≥⅜ ∂╢↓≤⅜ ─ ⅛╠ ⅛∫≡™╢⁹⇔√⅜∫≡⁸ ₁─ ╩

∆╢√╘─ ⌂ ╛◖Ⱶꜙ♬◔כ◦ꜛfi ─√╘⌐│⁸ ₁⌐≤∫≡ ⇔≡

™╢ ≤│ ⅛╩ ╘╢↓≤⅜ ≢№╢⁹⇔⅛⇔⁸↓╣╕≢─ ꜞ☻◒⌐ ∆╢

│⁸ ╩ ∆╢ ─ ⌐ ≠⅝⁸ ⅜ ≤ ⅎ╢ ╩ ≤⇔

√╙─⌐ ∫≡⅔╡⁸ ⅜ ╘≡™╢↓≤│⌂⌐⅛≤™℮ │╒≤╪≥ ↕╣≡↓⌂⅛

∫√⁹ 

 │⁸ ─ ╩ ∆╢√╘⁸ ≤ ─ ↑ ≤─ ╛ ─ ⱷfi♃

ꜟ⸗♦ꜟ ─ ™╩ ╠⅛⌐⇔√ ≢⁸ ₁⅜ ─ ⅛╣≡™╢ ╩ ⇔⁸ ╠─ꜞ☻◒

⌐ ∆╢ ╩ ∆╢√╘─ ╩ ∆╢⁹ ⅛╠ 10 ⅜ ⇔⁸ ╙

ꜞ☻◒⌐ ∆╢ ╛ ⅜ ↄ ╩ ⌐ ∫≡™╢ ⁸ ⌐⅔™≡│

─ꜞ☻◒⌐│╙℮╒≤╪≥ ─⌂™ ⌂≥⁸ ─ ╛ ─ ╛ ⌐│ ™⅜

⇔≡™╢≤ ⅎ╠╣╢⁹∕↓≢⁸ ─ ꜞ☻◒─ ≤⁸ ⅜ ⅛∫√╡ ╩
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╩ ⌐ ⇔⁸ ⇔≡ ╡ ╗↓≤⅜ ≤ ⅎ╢⁹ │⁸ ─ ╩

≤⇔⌂⅜╠╙⁸ ↑ ⅜ ∆╢ ╛ ⁸ ╘╢ ╩ ╕ⅎ√ ─ ⱷ
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≥⁸ ⌐≤∫≡│ ≢╙ ─ ⌐│ ↑ ∟≡™╢ ⁸ ⌂╡─ ─ ꜡☺
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╩ ╕ⅎ√ ─ ┘ ⁸ᵕꜞ☻◒◖Ⱶꜙ♬◔כ◦ꜛfi ─ ⁸─ 5 ≈⅛

╠ ∫≡™╢⁹ ─ 1 ≢№╢ 2020 │ᵑ ⱷfi♃ꜟ⸗♦ꜟ╩ ∆╢⁹ 2
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別紙12 

放射線の健康影響に係る研究調査事業 
令和３年度年次報告書（詳細版） 

 

研究課題名 セカンドプレイスでの放射線リスクコミュニケーションの実現 

研究期間 令和 3 年 4 月 1 日～令和 4 年 2 月 28 日 

 
氏名 所属機関・職名 

主任研究者 田中 健次 電気通信大学 大学院情報理工学研究科 

 
氏名 所属機関・職名 

研究協力者 松本 佳宣 慶應義塾大学 理工学部 物理情報工学科 

研究協力者 田中 堅一郎 日本大学大学院総合社会情報研究科 

研究協力者 
島崎 敢 

名古屋大学 未来社会創造機構 

（現：近畿大学） 

研究協力者 
盛武 敬 

産業医科大学 産業生態科学研究所 

（現：放射線医学総合研究所） 

研究協力者 

時吉 正憲 

大成建設株式会社 原子力本部 

原子力環境技術部 デコミッショニング・放射線技術

チーム 

研究協力者 
西山 恭平 

大成建設株式会社 原子力本部 

原子力部 企画推進室 

研究協力者 
小豆川 勝見 

東京大学 大学院総合文化研究科 広域科学専攻 

広域システム科学系 

研究協力者 堀 まゆみ 東京大学 自然科学教育高度化部門 

 

研究要旨 

子供が自宅以外で時間を過ごす可能性のあるセカンドプレイスでの放射

線の健康影響不安に対応するため、当事者（児童・生徒・保護者）や専門家

に加え、事業者（施設管理者、自治体、ゼネコン等）を巻き込む放射線リス

クコミュニケーションを実現する。そのため私設 IoT 型のモニタリングポス

ト（MP）による測定値の共有と、SNS を通じた議論を実証する。研究の目

的は、IoT 型 MP を導入した上で、当事者と事業者・専門家による SNS での

双方向議論を通じた放射線リスクコミュニケーションの有効性を検証・モデ

ル化することにある。当事者からは生活圏での課題（不安／疑問）の吸い上

げが、事業者・専門家からは地域を超えた横断的な知見（助言／解決策）の

提供が期待される。 
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