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̮ ̯ 

3Dѷꜜ ѓֵ   Ӵ ԉ  

דּ     Ṏᾼӭᾼ֯ὑі Ӣ ӣἬ ᾼּד ῀ ȳּד ѠᾎȲ П

ӣὑ Ἠ ḟѡ Ӣ♄Ἤṓᾼ Ȳѿц ᴞ Ϣѝ ᾼ ȴ

ϡϫϚѷּנᾼϢИȲּד Ṏ᷊ ᴒᾼṔᴥȴ Ṏ Ἤ Ӂᾼּד ṎӪ

ӫ МȲ ᾼѠ֣ ╥ᶦ Ӣ דּ῀ Пốȳὺ דּ Пּרȳ דּ

Пӣȴ 

   Ӑ דֵ ᴩɦ Ṏ МЊ דּ Ṏ ɧכὨ Ȳṳѿׁשṅ

Ὠ╓ Ӣ Ғ МӀ ӖМЊ דּ Ṿ ȴ97ד ᴩɦ₃Ⱥᶺכ

ṓ ɧ ṅȲ98דѿɦ њ ɧⱢׁשṅѻ Ȳ99ד ᴩɦѿԏᵂ ɧ

ПׁשṅȲ100דѿɦᴞṛṞ דּ ῂ ɧцɦ ԏӫ Ṇ с

Њԏ аᾼ כ ɧⱢѻ ȴЭד ᴩɦѿ 3Dּמ Ӵ

с Њԏ аᾼ כ ɧׁשṅȴɦ3D Ӵ ӱɧҠ ╥Ὼẃ ד

 ᾼ Ȳ ֻ ҏɞ ϴ ɟ ∟Ȳ 3D Ӵ ꜙⱢ☼ᴩȲ

῀֤ ḈׄϷ֪ѿ 3D ɦюד pi ᾼốѓ ☼ɧϚѱᴖ қ

Ṿ ȴӐ Ẓ ֣ њȲ ᵂМ Ḕ ԏ ȴ ∕

Ӣ ɦ М ɧȲ ҏ ṛᾼ ϩȴ Ϛ ֣╥ӣ ᷄ҏ 3DӴ

֪ ȴ ϡ ֣╥ Ӧ Ȳṿ Ӣѿ ֪ Ȳ Ɫ ᵂ 3DӴ

ᾼṼ Ȳ ᶾדּ ֥ȴ 

מּ    ẓצ ȳ Ҿȳ ὔậ Ȳ Ӧ ạ ȳ ẞ

ȳ ᾿ ЄЊȳᴥ Л֝ ֪ІȲ Ӣ 3DӴ

ц ᵂѠᾎȲ ӣᴟ Ϣѝ Ȳ ᴖ ҏ Ϣᾼ 3DӴ ȴׁשṅ

ⱢӐ  Ḉ Ȳ҃  ᾬ ȳ иέ ᴞ ạȲּ֯ד Ṏ

http://acg.gamer.com.tw/search.php?encode=utf8&kw=%E9%98%BF%E5%87%A1%E9%81%94
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  ᷾ᾃד Єᾼїϩ Ȳֵדẃᾼ ═ Ҁҏ ắ ṎꜜϢЂ Ẉȷ

נּ ѻԉ ḃ ᾬ ȳӢ Ӣᾬ ᾬ Ȳ҃ ȳ

ṾȲ ṅѭῧȷשׁ ѻԉ ꜜ ╥ Њ Ȳ҃ ὑ

Ḋ ᾎ ȷὭᵄ ѻԉȳᵦ ᴔ ȳ ᴔ ȳḈӞ ᴔ цὭ ᴔ

Ӽ֢צἬ Ȳ ᵓӣ Ȳ ᴩӐ П Ȳ╓ Ӣ њ ᵂȲ

Ӣ ȴӐׁשṅἭ о Є Ὥ∂ ȳ ӧЄ Ὥ Ӣ

ד װֵ ╓ Ȳ ѿ ᵓ ᴩȳ ᶙכȲ ױ ҅ῶԓ Ӣ

ϱ Ⱥ 

דּ     ֪ ỌỞ Ȳ‒ד ҏ ѩ ḟ Ḇ Ȳ֪Ɫ ḟ Ϸ

Ҭ╥ Ἠ ϱᾼᶾ Ȳᴖ ҏ ȳ Ҡ ἤȲ Ṕ⇔ҟכ ᾼ

Ȳ צ ἤᾼ ϩȴӐׁשṅ ԏ ᾼἼ Ἐẓ оȲ ֥ Ϣ

ѝȲ Ӣ 3DӴ Ȳ ӣ֯ѡ Ӣ♄МȲҠ דּ Пӣȴᴖּד

ᾼ ȲϞ€ᴖЛ ȳ ṶḖ╥ȳ ═ẞἉȲ֯ ṅשׁ МȲᶺ שẞׁכ

ṅ ῆ═ױ ȴ Ὠכṅשׁױ ҌȲᵛכ Ҁ П Ȳ ᵑ Є ᾼ

ṟ ṎᾼỐ Ȳ֪Ɫצ ᾼҀҏȲⱢּד Ṏ ứ ȲⱢϯϚ

҅ᾼ ⁴ ӑẃḟ ᾼ ϩȴ 
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Ӑׁשṅ ҏ ӣὑ Њᾼּמ Ӵ ṅ ḊȲ Ԓ ᴩּמ Ӵ ἘиέȲ ֥Х E

ṅᾎ ȳ ц›ȳ∟ Ẫȴ Ḋ Ӧ ч ц Ӕ∟Ȳ ᴩ

Ȳ֯ МȲ ᴩ Ȳ ∟Ȳ ᴩ Ȳчעȳ Ӕ Мᾼ ȴ

ԛ ҫϚ ◕ᾼᴩ ( )ȳ ȳчעȳ Ӕ ԏ Ḋȴṳ Ӧ оᾼ›ȳ∟

иέȲṳ ᴩכ Ӑ t ứȲ Ϛװ ȳ ϡװ цẒ ›∟ иέ Ȳ

Ꞌ Ѭ Ȳῶӱ ∟Ȳ ԏᾼ ἘצὙ Ḕȴ 

ӐׁשṅכὨ ҏϚ ӣὑ с Њԏ аᾼּמ Ӵ ṅ Ḋȳ מּ Ӵ שׁ

♄ Ẓ ȳװ в ц ҵ г ȳ᷾ דּ שׁ Ϛ ò2D3Dᾼ ò

Б ὑ 12ѣԌґ ȳц∂Ӵò3Dּמ Ӵ ò цכὨҌȲ ד Ὠכ ϱ Ȳѿ

ẁԓ ᴕȴ 

ȳׁשṅ  

֯ӂ Ӣ♄ МȲ ἬכẞЛ֝ᾼ ᾬȲЄֵẓצӴ ₤ Ȳᶺ ẞᾼӴכ

ᵑὑϚצ ц ѱᾼӂ ȴɎ ╜Ȳ2000ɏ2Dӂ ϱ Ӣ3D ᾼӴ

ὨȲ ֪֯ὑ Ϛᾬ֝כ ȲҿȳҢ ᾬ Ṕ⇔Л֝Ȳ֢ ẞᾼᴯכ Л֝Ȳֽ

ҿ ẞᴯכ ֯ҢȳҢ ẞᴯכ ֯ҿȲ ᶮכ ӭ ȴ ᶺ ӣ ᾬ Ȳ

῏ Ẓ Є Ȳԛ Є в ạҒѿ ֥∟Ȳ Ӣ ᾬצ ῺᾼӴ 3D

ὨȴɎ ἔᶳȲ2009ɏ 

Ӵ ПἬѿ ὑӂ Ȳѻ ╥֪Ɫ ῺϢ ᾼ ȲҠ֯3DῈ МȲ Ӣ

⇔ ȴɎ ₲ᵩȲ2007ɏEganɎ1999ɏ╓ҏɦ ╥Ϛ ї ≈ᴕ ῶ ȲҠѿ

ḆὙ ȳẓ ҠṓȲṳ ῏ ῶ ȴɧӴ ὑ ᾼϚ Ȳṳ ҒӴ ᾼ

⇔ ȴ 

Ἤ Ӵ Ȳֽѡ Ӣ♄М ẞᾼϮ⇔Ὲכ ᾼ ȲҠѿ һᾼ װ ⇔

╥Ӵ ȲӴ ᴟюҔᵶẒ ӣẃ Ẓ ᾼ Ȳ Ѡᾎѻ Ẓ

ᾼ ֯Ẓ ϱȴ ֥֯֝Ϛ ᾼѠצה−ֵȲֽ מּ ᾼѠהȲ ᾼ

Ἠמּ ᾼ ԛ ҒȴɎḈ ЧȲ2000ɏ 

ɦ ɧϚ ϞῺϢἬṿӣᾼ Ȳ ֥ȳ Фד֥ ӣȲṼ ɦ ѝ ֿɧ ὙȲ

Ϯ῏֯Мѝ ϱ юצ Ȳ ╓ ֥ȳ ֥ц֥Ẇ֢ иṿПᶮכϚ ȲϷ ╥

и֥כԓ ᾼ ≈ ( ӴȲ2001) ȴἬ ɦ ɧ╥ ᾼ Ȳ ╥

ἘȲᴖ ╥њ◕(Beane, 1997: 2ȷỂ Ȳ1999ȸ56)ȴBeane(1997)Ḇ ҏ

Ҕ╗῀ ȳ ȳῂ ȳц ҳ Ȳ ҳױ ПҵȲ ӣӢ

(1999) Ɫ Gardner(1993)ɦֵа ɧᾼ ϩ ϤכⱢ ᾼХ ȴ

ᴖṕПȲ ╥ѿ ӢⱢМїȲ ẁ Ӣѻ ṅ ȳ∂ ȳ ȳ ц ֥

ṳ ḟ ᾼ ϩȴ(Ѡ ,2000) 

ɦԏɧϞ╥ᴞ ӢỄМ ẓ ϩᾼа ПϚȲ ὑɦԏɧᾼׁשṅȲ֯נϫϝѷּנᾼ

דּ ѳ ɎNewton 1642-1727ɏӣϮ ϝ ԏ ∟ȲẔӐṝ ѷּנᾼ

ӣȲṿɦԏɧᾼ ֯Л֝ ϱȲБצ ᵑἤᾼῶ Ɏ  Ȳ2000ɏȴԏȲ╥Ϛ ᾼ

Ȳһ ֯҉ ᴥ ᾼᶮ ϱȲ ᾬ ҉ Ӣ ȲϷ ᵂצϠӢỄɎ ∂ Ȳ2007ɏȴ

http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E5%BC%B5%E6%AC%BD%E9%B5%AC&field=AU
http://etds.ncl.edu.tw/theabs/service/search_result.jsp?hot_query=%E9%BB%83%E5%BB%BA%E6%A8%B9&field=AU
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֯ѡ Ӣ♄ц МȲʌ ắẞԏцᴥ ֯ҳỂ Ἤ ӢЛ֝ᾼּרɎ СὺȲ2005ɏȴ 

ԏ╥ ЊМ ד ᴞ Ӣ♄ּדᶾ ᾼ аȲẔѻ в ᾿╥ɦԏצ › ᾼɧȳ

ɦԏ ẞᾬ ч ɧȳɦԏ Л֝Ю ᷉צ ɧѿцɦԏ Ϯ Ѭ ᷉ ∟֯

█ṷṔ⇔ Ӣᴥ ȲҠכẞ ɧɎᵨѝ  Ȳ2005ɏȴẔѻ в צ ᾼ Ӣȳԏᾼ᷉ ȳ

ԏế ᴥȳԏᾼ᾿ › ȳ ȳ ế ȴӢ♄Ѡ Ȳԏ╥ѡ Ӣ♄М ᾼᴞ

ȲẂֽȸ​∟ᾼ ╥҆Ϣ һᾼּר ȳ ᾼҎȳҐ Ӕ ϩȴɦԏɧᾼ

ὑӢ♄МȲᵀ⁯Л֯׀ ὔ ȲἬѿ֯ П›Ȳ ӢӇứ ɦԏɧᾼ צ

ֵ ᾎȴҫҵ֯ӑẃ ᾼἋ Ѡ Ȳԏ аḆ╥ Мᾬ ᾼ ȴ 

Ӑ Ẓ ֣ њȲ ᵂМ Ḕ ԏ ȴ ∕ Ӣ ɦ М ɧȲ

ҏ ṛᾼ ϩȴ Ϛ ֣╥ӣ ᷄ҏ 3DӴ ֪ ȴ ϡ ֣╥ Ӧ

Ȳṿ Ӣѿ ֪ Ȳ Ɫ ᵂ 3DӴ ᾼṼ Ȳ ᶾדּ ֥ȴ 

מּ ẓצ ȳ Ҿȳ ὔậ ȴ3DӴ Ӣ ȳ

ẞ ȳ ᾿ ЄЊȳᴥ Л֝ Ȳּז מּ Ἤ ӱҏᾼᾬ ᾼЄЊȳ

ᶮᾭȳҐҏ ц ᴥ Л֝ȴ ạѿϱ֪ІȲ 3DӴ ц ᵂѠᾎȲᵓӣБ

῀ᾼ ц ᵂѠᾎȲ ֥ Ϣѝ ҏ Ϣᾼ 3DӴ Ȳ╥Ϛ ᾼ

ẓц ᾎȴ 

ȳׁשṅӭᾼ 

Ӑ ṅӭᾼ֯שׁ Ӧ ṅ ẃ ֥ ЊХד ԏ а Ȳ Хד

Ӣ֯ מּ Ӵ а Ȳ ẞ ṷᵺ Ȳṳ᷄ҏ ᾼ ḟ Ȳ ҏ ֥Хד

Ӣᾼּמ Ӵ Ȳ Ӣ Ӧּמ Ӵ ԏ Ḇצ ϚḔᾼ ȴּד ѡ ѣ

Ȳӭ›ᾼׁשṅ╥ מּ Ӵ ц Ṏи Ẓכ ӂᴩ ȴӐ ӭᾼ מּ֥ Ӵ ц Ṏ

Ẓ ҏ ӣὑ Њᾼ ṅ ԏ ḊȲּ֪מ Ӵ ἘЛὔ Ӧ ӢϠ Ȳ

ӣХ E ᾎ∂Ӵ ṅּמ Ӵ ḊȲҒϱ њ Ȳ с Ӣԏ Ϡ ȴӐׁשṅи

Х ֣ с Њԏ аᾼ כ ȸ 

֣Ϛȸṿӣּמ ғ ẃ ᵂ ὔ 3DӴ Ȳ♄о ѠᾎȲ Ӣ М Ȳ

Ϡ ԏᾼ ἘȲṳ Ὠכ ӣὑӢ♄Мȴ 

֣ϡȸ 3DӴ ᾼ Ȳ Ȳ ὡ Ӣᾼ ếכ ȴ

Ḃ Ȳѿ ẁẔ҃ ᴕȴ 

֣ϮȸᵓӣБ῀ 3DӴ ֪ Ȳ ֥ Ϣѝ ᵂҏ 3DӴ ȴ 

֣ҳȸ∂Ӵԏ ᾼ Ȳ ẁԓ ᴕȴ 

֣Хȸ в Ȳ с ȴṳ כ ֥ Ṏᶝ שׁ Ȳ שׁ

ṅכὨȴ 

ȳ֤  

Ϛȳ5E  

Trowbridge BybeeɎ1990ɏ ҏѿ ṅⱢ ᾼ5E הȲҔ╗ Ɏengagementɏȳ

Ɏexploration ɏȳ Ɏexplanation ɏȳ оɎelaboration ɏ Ɏevaluation ɏ

Х ◕ 

(Ϛ) Ɏengagementɏȸ ♄ і Ӣᾼ Ȳṿ Ӣ ѻ ♄

http://etds.ncl.edu.tw/theabs/service/search_result.jsp?hot_query=%E5%BC%B5%E4%BA%88%E6%AC%A3&field=AU
http://etds.ncl.edu.tw/theabs/service/search_result.jsp?hot_query=%E5%91%82%E6%96%87%E9%9D%9C&field=AU
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Ȳṳ Ӣᾼ в ד Ȳ Ӧ ȳứ ᵧ Ӯלᾼ Ὠ

ѠהȲіҏ ѻ ᾼѠ֣ȴ 

(ϡ) Ɏexploration ɏȸ Ӣ ♄ ∟Ȳ Ṝצ ᾼ ᴩ Ȳ Ӧ њ ᵂȲ

∂ Ԛ֝ᾼȳẓ ᾼ Ȳṳ М דּ Ἐ ᶾ ȴ 

(Ϯ) Ɏexplanation ɏȸ ╓ דּ ῀ ᶾ Ȳ֯ױ ◕ȲԒ

Ӣ ҏ Ȳ ԛѿ Ӣᾼ ᾎⱢ Ȳṳ ӣЀ ȳ ѱἨ ѠהȲ

ȳὙ ᾼЮ דּ ἘἨᶾ Ȳṳі Ӣ ϤϯϚ ◕ᾼ♄ ȴ 

(ҳ) Ɏelaboration ɏȸ ӢП ᾼФ Ȳ ‚ṿ Ӣ ѿцФ֥דᵂᾼ

Ȳиṹ ᾎṳ С֫ Ȳѿ∂ Ϣᾼ ȴױҵȲױ ◕Ӽ Ӣ╥ᵡ

ẔἬᶮכᾼ Ȳ ӣὑ ᾼ Ἠ Мȴ 

(Х) Ɏevaluation ɏȸ֯ Ӣ ᴩ ҏ ∟Ȳ С֫ ╥− ᾼȲ֪ױȲ

֯ḕ ◕ᾼ♄ МȲꞋҠ ᴩᶮכἤ ȴ 

ϡȳᴩ  ṅשׁ

Ӑׁשṅ╥ⱢϠḂ Ἤ ᴩᾼϚ ᴞᶺע ȳчעế᷅ᵒ ᾼ Ȳ֯

МȲ цׁשṅ῏Ȳᴖׁשṅ ╥ ɎElliot tȲ 1991ɏȲṳṼ ẔἬ ҏᾼ ȳᴩ ȳ

ȳчעц Ӕ Х Ḕ ᾼѠה ᴩȸ 

    

 

 

ȳѝ   

Ӑׁשṅӭᾼ֯ὑ Ӧ ṅה ẃ ֥Хד ᾼּמ Ӵ а ц ╟

ᾼ Ȳ Ӣ֯ ԏ ᾼ כ ȴ֪ױȲ Ԓ ṅה ᾼ ה

ẃ Ȳԛ ṅשׁװױ ӣᾼ 5E ṅ ה ᴩ ἤׁשṅᾼ ȲᵂⱢױ ц

ᴩᾼṼ ȴ 

 

Ϛȳ ṅ ♄ ᾼ  

֯ Ṏ (2008)ᾼϟדϚ ᴞ Ӣ♄ּדᶾ ᾼ Ӑ Ἐ ӭ цȲᴞ Ӣ

ᶾПדּ♄ ѿ ῏ᾼ♄ Ɫѻ Ȳ דּ М ֽᴶҟ ᴩ ṅ♄ Ȳ ᴩ ȳ

ȳׁשᵒȲϷ ҏ᷅ᵒ ᾼ ϩȲṳ ӣἬ ὑ ›ếӑẃᾼӢ♄ȴּר

Ṏׁשṅỗ NRCɎ1996ɏӼ ɦ ᾼּד ч╣ᵂⱢ דּ҅ П ἤᾼ ἤ

ѝо ɧȲ╓ҏɦּד ╥ ῀ᾼϚ ȲẔ Ӑ ἤ╥ ᾼᵒ ȳ ᾼ ц

ᾼ ɧȲṳѻ ɦ Ӣ צ דּ ᴞ ѷꜜᾼ ῀ Ȳ Ӈ דּ ṅᾼᶮהȳ

ṿӣ ᾼ ⁄ȳᶮכ ᾼѠהế ҏ ᾼѠᾎɧȴ (2000)Ϸ╓ҏȲ ṅᾎ╥Ϛ

דּ ᾼ≈ᴕѠᾎȲ ᾼ МȲ і Ӣ Ȳ ᾼἬ֯Ȳ ҏҠ ᾼ

Ȳ ứҠᴩᾼ ḟѠ Ȳ ֥ᾼѠ Ȳ ṳ ȴҠ Ӣ֯ϟד

Ϛ МΩӱᾼɦ ӣּדᶾ ɧȳɦѻ ṅɧцɦשׁ Ӵ≈ᴕ ḟ

ɧ Ӑ ϩȴ 

Anderson(2002) רּ דּ Ṏ (National Science Education Standards)Ἤ ẞᾼ

 ᴩ   чע Ӕ 
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ṅ Ẕ ֽϯȸ 

(Ϛ) ּד ᾼ ṅ(Scientific Inquiry) 

דּ ᾼ ṅ ╓ѿּד ṅᴞשׁ ѷꜜ Ὠẃ ҏ ᾼѠהⱢ ᾼּד

ѠᾎȲӣ֢ Л֝ᾼּד Ѡᾎ ᴞАᾼ ὨȴϷ ╥ ὑּד ῂ М ḟ

ᾼѠהȲϚ ᶙ ᾼׁשṅ ȴ  

(ϡ) ṅ (Inquiry Learning) 

ṅ♄ ╥Ϛ ῏ѻ ᾼ Ȳ ṅ♄ ҠѿиכЛ֝ᾼ ◕ȲẂֽ

♄ ȳЊ ȳ ҏ ȳЀ ᵫ Ȳ ӢЛ Ҭ╥ɦ њ ɧ

ᴖБȲϷ ɦӣїҟ≈ᴕɧȲ ѻ ᾼ ȲЛ Ҭ╥ṝ Ȳ їצ

ᾼ Ȳ ῏ӣїѻ ᾼ♄ ȴ 

(Ϯ) ṅ (Inquiry Teaching) 

ṅ ♄ МȲ ӣ֢ Л֝ᾼѠהȲӣ ἤѹ ֥ Ӣ ᾼ

Ӣ ᴩ ṅ♄ Ȳ ᾼ ѠהЛ╥ϚכЛ ᾼȲᴖ╥┬ Ӣᾼ ᶮᴖṿӣЛ

֝ᾼ ѠהȲ Ӣ ֯ ṅ♄ М דּ ᾼ῀ דּ ᾼ≈ ȴ Ӈ

֥ Ӣѻ ᾼ ṅ♄ ȳі Ӣ ȳ Ӣ ᾭᾓ ȳ

Ӣ ȴ 

Ӣ Ӧ ȳ ȳ ȳ ȳ ῶȳ МȲ с ӢᾼӐ

( ᶳ Ȳ2003)ȴὭ∂ (2007)ᾼׁשṅМϷ╓ҏ֯ ṅ ♄ Ȳ Ӣ

Ӧ ᾼиЏ֥ᵂȳ ϩ ȳиṹ ȳ ῶἒױᾼ ṓц ᾎȲ ϠҠѿ ᵗ ӢḆ

ὔ Ἤ ᾼ ἘȲ Ҡ с ȳ Ӣ ḟ ᾼ ϩȴ 

֥ϱ Ȳ ṅ ♄ ӭᾼ֯ὑṿ Ӣѻ Ȳ М᷄ҏ ḟ ᾼѠהȲ

֯ ᾼ МȲ ᷅ᵒȳ ᾼ ϩȲ с Ӣᾼּד דּ ᾼ ȴᴖ

╥ẦᵗᾼṔᴥȲ ẁ і Ӣ Ȳṳ֯ ᾼ М С╓іȲṿ Ӣ ᷄

ẞ ֥ ᾼ ḟѠᾎȴ 

 

ϡȳ ṅ ᾼ  ה

(Ϛ)ּד ṅ )ה Process Inquiry Model)  

Schwab(1962) דּ ה ṅ Ȳᾃה דּ Ѡᾎ ᾼ Ȳה Ḗ῀

ϩᾼ ѩ῀ ᾼ ḆⱢ ( ∂ Ȳ2007)ȴḕϚ аἬ ᾼ ẂиⱢҳ ◕

ẃ ᴩȸ 

1.  ҏׁשṅ Ȳṳ ӱ Ѡᾎ 

2.  Ӣ ȴ 

3.  Ӣи Ȳ╓ҏ М ḟПᵺ ȴ 

4.  Ӣ ᾎ ҏᵺ Ȳѿ ḟ ȴ 

Ẕ иⱢХ ◕ȸ 

1.   

2.  ҏ  

3.  Ӵ ạ ֪ 

4.  ᵂ 

5.   
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ⱢἬדּצ ѠᾎП Ȳ И ḟứӣ Ἠ ҏ Ȳ ҏ ∟ȲИ ḟứ

ạ ֪Ȳ ∟ Ӧ ẃ ȴױ דѿּ╥ה ѠᾎⱢ Ȳ ֯ МȲ

Х ◕ҵȲ ᾃ דּ Ѡᾎᾼ ᶧȴ 

Schwab֯ ד1964 ҏ דּ ♄ иװ ᾼ Ἐȸ 

1.  ᾼּד Ɫװ ȳѠᾎцḔ ẁ ӢȲ ӢҬ ┬ ѠᾎцḔ

ᵛҠ᷄ҏ ♄ ᾼ ȴ 

2.  ϡ Ɫװ ẁ ᾼ Ȳ Ӣᴞᴩ ѠᾎцḔ ẃ᷄ҏ ♄ ᾼ ȴ 

3.  Ϯ Ɫװ ȳѠᾎцḔ ӑ ẁȲ ӢᴞАҟ≈ᴕ Ȳ ḟᴞАᾼ ȴ 

Herrn(1971) SchwabᾼϮ דᾼּװ ♄ иװ ᾎȲԛҒϱϚ Ȳװ

level 0 ȴ֢ ᾼװ ֽϯȸ(Bell, Smetana & Binns Ȳ2005)ȴּד ♄ иװ Ϸ

ֽῶ 1(іᴞ ∂ỉȲ2010)ȴ 

Level 0 ἤ ṅ(Confirmation inquiry) ȸᵛ ȳѠᾎȳḔ ц ẁ

ӢȲ ӢҬ ┬ Ḕ Ȳ Б῀ᾼ ȴֽȸ ᵂо ч Ȳ┬ Б῀ᾼ Ḕ

ȲҒϤ ὙМч ᾬᾼ Ȳ ⇔֯ ⇔ Ȳ Ӣо ч ȲᵛҠ ẞБ ῀ ᾼӢכᾬ ȴ 

Level 1 ἤ ṅ(Structured inquiry) ȸ Ӣ ᴩ ♄ ẃ ҏᾼ Ȳ

С Ḕ Ḋ ӢȲ Ӣ┬ Ḕ ẃ Ȳṳ ♄ МȲ᷄ҏ ᾼ ȴ

ֽ: ᵂо ч Ȳ Ӣ┬ ╓ứᾼḔ Ѡᾎ ᴩ ♄ Ȳ Ӣ֯♄ МȲ

ӣЛ֝ ⇔ẃҒ ч ᾬȲṳѹ ֢ ⇔ ҏᾼч ᾬⱢᴶ Ȳ֫ ҏᾼ ȴ 

Level 2 і ἤ ṅ(Guided inquiry) ȸ ᴩ ♄ Ȳ ӢӇ ᴞᴩ Ἠ

Ḕ ẃ ᴔ ҏᾼ Ȳֽ: Ғ ֵю ȲИ ḛצẞכ ᾬȲᴞᴩ Ḕ

Ѡᾎẃ ᴩ Ȳ ᴩ Ȳ Ԓ ᴔ כ ֻᾼ Ḕ ѠᾎȲᴔ б П

∟И ᴩ ȴ 

Level 3 Ὅἤ ṅ(Open inquiry) ȸ Ӣᴞᴩ Ḕ Ѡᾎẃ ѻ ד

ᾼ Ȳֽȸ Ϛ ẃ ȳׁשṅᶺ Ԓ›ϱ ᾼо ч аד ᾼ ἘȲᴞᴩ

ҏ ᾼ ἘȲṳ ᴩ Ȳ ᴩ Ȳ Ԓ ᴔ כ ֻᾼ Ḕ ѠᾎȲ

ᴔ б П∟И ᴩ ȴ 

 

ῶ ד11ּ ♄ иװ ῶ(іᴞ ∂ỉȲ2010)  

Ѭװ  ṅ ᵑ  ѠᾎḔ   

0 ἤ ṅ ẁ ẁ ẁ 

1 ἤ ṅ ẁ ẁ Ὅ 

2 і ἤ ṅ ẁ Ὅ Ὅ 

3 Ὅἤ ṅ Ὅ Ὅ Ὅ 

 

(ϡ)Ϯ ◕  ȸה

Karplus(1962) דּ ᾼ ה Piagetᾼ ῀ Ȳ ( learning cycles)

Ϯ ◕ -ה ȳ Ἐ ȳ Ἐ ӣᾼ ṅה ᾎ(іᴞὭ∂ ȳ Ȳ2007)ȴ 
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Ϯ ◕ Ϡֵדᾼ ∟ȲLawson֯ ד2001 ҏ ( Exploration)ȳ֤ іЮ

( Term introduction)ȳ Ἐ ӣ( Concept application)ᾼϮ ◕  ȸה

1.  ( Exploration)ȸ Ӣ ӦᴞА њ ᵂẃ∂ ҏ ᾼ Ἐ ᾎȲ֯

( Exploration) ◕ צ ҏ ȳ ᾼṶᾬἨӮלᾼ ȴ֥֯ᵂ ᾼ

ϯȲ Ӣ Ӧ ҠѿṿЊ Ϛצ ἤᾼ ȴ♄ ᴩМȲ Ἤ᷊ ᾼṔ

ᴥⱢẦᵗ῏Ȳꜙᴟ╥ ῏ᾼṔᴥȷᴖ‍і ῏Ἠ ạ῏ȴ Ҭ֯ Ӣѻ ҏ

Ầᵗ Ȳ ẁᾬ ϱᾼ ᵗȲֽ Ḋȳ ᷄ ᾼѠ֣ȲᴖЛ СὙ ᾼ ȴ 

2.  ֤ іЮ( Term introduction)ȸ֯ ◕∟Ȳ Ӧ Ӣ ҏᾼ ὨẃіϤּד

֤ Ἠứ Ȳ Ӣ ◕Ἤ ẞᾼ ᾼ֤ Ἠứ ֥ȴ ֯

іϤ֤ Ἠứ ȲҠѿṿӣ֢ Ѡה(ֽ ȳ Ḋ) Ӣ Ḇ ὔ֮∂Ӵ

Ἐȴ 

3.  Ἐ ӣ( Concept application)ȸ С ӢϚ ᾼ ẃ ӣ ẞᾼ ἘȲ

Ӣ ԛϚװᾼ ᴞАᾼ ῀ȲḆ Ἤ ᾼ ἘȲ Ӣ ϯϚװ ╚

Ȳ ṷ Ἐ ╥҃ Ἤ ṿӣᾼύ ПϚȴ 

῀ иᾼ῀ ȲҠѿ иכẒ ῀ ȲϚ ╥ ἤ(Declarative) ᾼ῀ ȲҫϚ ╥

ᶧἤ(Procedural) ᾼ῀ (Piaget Ȳ1970)ȴLawson(2002) Ɫ Ӣ֯Ϯ ◕ Ȳ Ӧ

ᾼ МȲҒ ᶧἤ῀ ᾼ֙ Ȳԛ Ӣ֯ ∂ ᾼ῀ ᴔ ᾼ ҉ Ȳ

іϤּד ֤ Ȳ Ӣᾼ ἤ῀ ᶧἤ῀ ▐ ẃȲḆ Ệ Ἐ ֤ ᾼ

ȴ 

 

 (Ϯ)5E ṅ  ȸה

Bybee Landes(1988) Atkin Karplus ҏᾼϮ ◕ Ȳԛ иכ ֥∂ ѻ ᾼ

Х ◕ ( 1Ȳ ḂᴞBSCSȲ2006)ȲṼᶧⱢȸ ( Engagement)ȳ ( Exploration)ȳ

( Explanation)ȳ о( Elaboration) ( Evaluation)ȴ֢ ◕ᾼв ֽϯ(BybeeȲ

1997)ȸ 

1.  ( Engagement)ȸ֯ М᷊ Ở ◕Ȳѿ Ԓ ᾼ♄ Ἠԉ

Ȳі Ӣᾼ Ȳ Ӣѻ Ȳṳ в ӢᾼԒ

Ȳ ϱᾃ ֯ Ӣᾼ≈ᴕ Ȳ Ӧ ᵧ Ӯלᾼ ῀ Ȳіҏטּ

ѻ ᾼѠ֣Ȳѿ ᴩ Ἐ ȴ 

2.  ( Exploration)ȸ Ӣ ♄ ∟Ȳ Ṝצ ᾼ ᴩ Ȳ Ӣ Ӧ њ

ᾼ МȲ∂ ҏԚ֝ȳẓ ᾼ ȴ ѿ ӢᾼԚ֝ Ɫ Ȳ С҉и

ᾼ ȲẦᵗ Ӣ ᴩ Ȳṳ М דּ Ἐ ᶾ ȴ 

3.  ( Explanation)ȸ Ӣ МȲ ֥ᴞА ᾼ ὨȲ ҏϚ

֥ ᾼ Ȳ ◕Ȳ ӢҠѿ ӦЊ ᵫȲ ҏ֢ᴞᾼ ᾎȲ ᾎ

ᴩ Ȳ∂ ҏ ὑᴞАᾼ῀ ȴᴖᴔ ֯ ◕Ҡѿ┬ Ӣ ᾼᾭᾓҒѿ

҉ȲіϤּד ֤ דּ ứ Ȳ֯ױ Ӣ֪ⱢԒ›ᾼ ȲἬѿᴔ ᾼ ҉

ҠѿḆֻ Ӣᵮןȴ 

4.  о( Elaboration)ȸױ ◕╥ ӢϚ ᾼ╚ Ȳ Ӣ › ◕Ἤ∂ ҏẃ

ᾼ ἘȲ֯ ᾼ ϯȲ ϚḔ֮Ἃᴼ ӣȲѿ Ӣ ȳứ цᶮכ

ᾼ Ἐ ṆȲ דּ ῀ ᶾ ᾼ ӣȴ 
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5.  ( Evaluation)ȸӐ ◕֯ Ӣ֯› ᾼ♄ МȲ╥ᵡצ ᾼ їв צ

Ȳ ẁ Ӣ ӣּד ῀ ᶾ ᾼ Ȳ ӢҠѿ ᴞАᾼ ᾓȲ

Ϸ ┬ Ӣᾼ ᾓ ᴩ в ᾼ Ḃȴ 

 

5E ѩϮ ◕ ҒϠ ȳ Ẓ ◕ȴ ֯ П›Ȳ Ԓ

ӢᾼԒ Ἐ ᶮȲ֯ ◕Ȳ С ᾼ♄ Ȳ Ӣ֯ ᴩ П›Ȳ

ᾼצ╠ Ἐ Ӣ ῀ Ȳטּ Ғ Ӣᾼ Ȳṿ Ӣ ϯẃᾼ

♄ Ȳṳ ֯ ◕᷄ҏ ȴ ȲⱢϠ ᴷ Ӣ֯ а♄ МȲ╥ᵡ

ẞ ứᾼ ӭ Ȳ Ӣ ᾭᾓȲ┬ Ӣᾼῶ Ȳԛ ϯϚ ᾼ в

ᴩ ᾼ Ӕȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Ϯ ◕ оᴟ5E ( ḂᴞBybee, R.W., Taylor, J.A., Gardner, A., Van 

Scotter, P., Carlson, J., Westbrook, A., & Landes, N.Ȳ2006) 

 

ѿϱᾼ ṅ МȲה ṅ ֵ−צה ȲЛ Ӑ ϱЄֵ֝דȲ і

Ȳ ӢᾼԒ Ȳԛ Ӣ ᴩ ♄ Ȳѿ֥ᵂ ᾼѠה ᴩЊ ȳ

ὨȲ ∟ԛ Ἤ ᾼ ӣẞ ᾼ МȲṿ Ӣ ԛϚװ ᴞАᾼ ῀ȴׁש

ṅ῏ Ɫ5E ṅ ᾼḔ Ɫ ᶙ ȲХ Ḕ Ӣ Ӣᾼ

ᾓ Єᾼ−צ ᵗȲ֪שׁױṅ῏ 5E ṅ ֥Њ ֥ᵂ ᾼѠהẃ ᾼװױ

ṅ ♄ ȴ 

Krajcik, CzerniakếBerger(1998)ׁשṅ Ȳ ᾼ Ӣѩ ᴩ Ɫ Ὅהᾼ

ṅ ȲᴖϚ ϩᾼ Ӣ⁄ Ḇֵᾼ ẦᵗИ Ϛӭױכ Ȳ Ϸ ӱҏ

ᾼ Ȳṿӣᾼ ♄ ╥ Ḇֵᾼі ȴשׁװױṅᾼ ⱢХד ӢȲ┬

Herrn(1971)ᾼּד ♄ иװ Ȳׁשṅ῏ ⱢХד Ӣ ᾎ ᴩы ὑ Ὅᾼ ♄

Ȳ Лẞ ᾼӭ ȴ֪שׁױṅ῏֯װױᾼ ṅ♄ Ȳװ ἤ ṅᾼ Ȳװ

С Ӣ Ḕ ѠᾎȲ Ӣҟ ᴩ ᷄ҏ ȴ 

 

Atkin and Karplus  

1960s 

BSCS 5E 

1980s 

Exploration 

 

 

 

Invention 

(Term Introduction) 

 

 

Discovery 

(Concept Application) 

Engagement 

 

Exploration 

 

Explanation 

 

Elaboration 

 

Evaluation 
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Ϯȳ5E ṅ П ἤׁשṅ 

῏ṅשׁ ӣBybee Landes(1988)ᾼ5E ṅ ẃה װױ ♄ Ȳ╝ 5E

ṅ ᾼ ἤׁשṅẃ Ȳ М᷄ҏ ṅҠשׁװױ ẞᾼ Ȳṳѿ ṷׁשṅ

ᵂ Ȳẃ  ṅȴשᾼׁװױ

AyvacēYēlmaz (2009)ӣ5E ṅ ה ɦԏ ӣ ( Mirrors and Their Usage)ɧ

Ȳ гד Ӣᾼ כ Ȳ ӣ ṅȲиⱢẒשׁ ӢȲ 18֤ ӢȲ

ạ 19֤ ӢȲ ṿӣ5E ṅ ᾼ ἘḂ ᶮѩ ẃ

ֻȲѹ 5E ṅ ♄ ȲҠѿ Ғ Ӣ═ ᾼ ȲḂ Ӣᾼ ῀ếῂ Ȳ

ṳѹ 5E ṅ ♄ Ȳ ӢҠѿ ҏḆֵצ аᾼѡ Ӣ♄ẂІȴ 

Ὥ∂ ȳ —Ṿẕ(2009)ѿ5E ṅ ɦ ϩɧ а Ȳ Ӣ

כ ἘḂ ᾼ ᶮȲ ӣ ṅᾎȲשׁ Ɫϥד ӢȲװױ Ẓצ

ӢȲ 38ϢȲ ạ 38Ϣ Ẓ ╟›ȳ∟ Ȳṳ Ӣ ᴩиέȲ

ṅשׁ Ȳ5E ṅ Ἐ צ ᾼכ Ȳ֪5ױE ṅ ╥ ֥ ᵂ ἘḂ ᾼ

Ȳᴖѹ כ ἘḂ ᾼ ạ ɦ֯ ɧ ɦ ɧẒ ◕ȴᴖ ὲ ếѵּרῨɎ2001ɏ

Ϸ ҏ֯ ᴩ ᾼ צМȲֽὨה ȲҠԛװ ᴩ ȳ Ȳẃ ᵗ

Ӣ ᴩ Ȳ ӱױẒ ◕ᾼӇ ἤ╥Ϛ ᾼȴ 

AyvacēYēlmaz (2009) Ὥ∂ Ϣ(2009) ╓ҏ5E ṅ Ӣᾼ ἘḂ

ᶮצḆֻᾼכ ȴׁשṅ῏֯ ♄ ׄ ϱȲϷ Ӣ ֵ֯ ȳ Ẓ ◕ ֵ

ᴩЊ Ȳṳ ֵ Ӣ ҏᴞАᾼכᾎȲ ♄ Ϸ Ṽ ᾓ ᴩ

ᾼԛ ȴ 

Ṏḽ (2009) ӣ ϤTysonֵ ֣▐ ᾼ5E ṅ Ȳה Ϡ

ȳӐ ѿцῂ / Ϯ ֣⇔ȴӦ ᾼ Ȳ5E ֢ה ◕ ṜPonser Ϣ

ҏᾼ ἘḂ ҳ Ԉ:Л ȳҠ ȳ֥ ᾼѿц ᾼȲѿ‚ Ӣ ᴩ ἘḂ ȷ֯

Ӑ Ȳ דּ Ἐц Ḋв ᴩиέȲ ᵑ ᵑвᾼ ἘḂ Ϥ5E

вȲѿ ᵗ Ӣ Ӣ ἘḂ ȷῂ / Ѡ Ȳ ӣ5E ה ӢП Ӣ

йᾼῂ ἤФ Ȳṳ֯ М Ӣ≈ᴕȲ Ӣ ᴞᶺᾼ Ȳ Ӣ ἘḂ ȴ

ṅשׁ ṅᾎȲѿӴשׁ ậ ᾼѠה ậМ ֮ █ Мᾼ2 Ɫ5E ה (

)30Ϣ דּ ( ạ )30ϢȲׁשṅ ȲẒ ᾼ כ Ꞌצ сȲᵀ╥

ἘḂ כ ᾼ иȲіϤϠֵ ֣ᾼ ἘḂ ᾼ ╥ ὑ ạ ᾼȲᴖ֯

ᾼּד ȳכ ӭ ѿц ֪ᾼ֣⇔ϱצḆὙ ᾼ сȲ ὑ Ӣ∟ẃᴞ

ᶺᾼ Єᾼᵗ−צ כ ̢ 

ԇ ◕ Ὥ(2005) BybeeɎ1997ɏἬ ҏᾼ5E ה ϡ Ӣ оᾼ ṅ

ḊȲ ϡ Ӣᾼ ᴩׁשṅȴׁשṅ Ӑצ ( ṅ )ế (

ה )֢ҳ ȲиᵑᴯὑүМӀ(1ἬȲ ֢1 )ȳүМ (1ἬȲ

֢2 )ѿц о (1ἬȲ ֢1 )ȲиᵑӦҳᴯ ᴩ ȴ

ṅѻשׁ ѿ ȳ ֥ẆᾼѠה ᴩ иέȲ о Ҕᵶ› ȳ∟ цἋ ȳ Ӣּד

ῶȷ ἤ иȲ ֢ иᵑ╚ ϥᴯЀ ῶ ϩṾᾼ Ӣ ᴩ ȴׁשṅ Ὠ

ⱢȲ֯ с Ӣᾼ Ѡ Ȳ ᾎѿ Ϛᾼ Ἠѿ Ɫ ᾼ Ѡᾎẃ ȴכ

Ҭ ӣᾼ╥ѿ ӢⱢѻᾼ ṅ Ȳ Ӣᾼ о צ ᾼכ ȴ Ӣᾼ

Ȳ   ᷾Ϥѿ ṅ Ɫѻᾼ Ḃ ȲИ צ Ὑ ᾼכ ȴ 
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֯ Ṏḽ (2009)ế ԇ ◕ Ὥ(2005) Ɫ ṅ Ȳ Ӣ Ѡ

Лצ ᾼכ Ȳᴖ Ӣ ᾼ Ȳ Ӣ֯ ϱȲἨ╥ᴞᶺ Ѡ

ᾼᵗֻ−צ Ȳ ṅ ᾼכ ṳЛ╥ Ҭצ ϯᾼ כ ᴖБȲḆצ Ӣ

דⱢϚ֤ṏֻᾼּכ דᾼּצ ȴ 

ѵ ȳὭṾὕȳ І ȳὭ ȳᵇׄ ṃ (2009)ṿӣ ϤᾼѠה 5E

ṅ ♄ Ȳ Ӣֵ דּ֣ כ ᾼ ȴ Ϥᾼ иҔ╗ Мᾼ ȳ

ȳ ᵂ ӱȳ Ȳ Њ ֥ᵂѠהẃ ᴩ ȴׁשṅ Ὠ ӱȲ

Ӣ֯ ῀῀ ᵗ ⇔Ѡ ᶁצ ḔȴשׁױṅϷ Ϥ5E ṅ ♄

ϷԝҏϠ ᵺ ȸ 

ɎϚɏ ╟ῴ 5E ṅ Лה  

Ɏϡɏ ╟ῴ Ӣ ṅ ♄ ẞ Ӣ 

ɎϮɏ Ӣᾼῶ ϩЛṾ 

Ɏҳɏ Ӣ ᾼ ӣЛ  

ɎХɏ  

Ɏгɏ Ӣ ᾼ  

ṷ ╥ ṅ ♄ ᾼ Ȳׁשṅ῏ ᾼ Ȳ Ӣӂ ᾼ

ᾭᾓẃ ♄ ȲṳԚ֝ 5E ṅ ♄ Ȳѿ ḆϠ 5E ṅ

ᾼ ה ȴ 

ԃȳׁשṅѠᾎ 

Ӑׁשṅ֯ ѿ ṅ מּ Ӵ Хד Ӣᾼ כ П

ⱢᴶȲѻ ֯ѿ ԏᾼ ḊȲṳ Ӣ Ӧ ṅᾼ МȲ מּ Ӵ צ

ᾼ ȴ 

Ӑׁשṅѿן Ӣᾼ›ȳ∟ כ Ȳẃ иέẔ כ ᾼ ᶮȴԛѿ ⅍

ȳ ȳ ᾼѠהẃиέ Ӣ֯ ԏᾼ Мצ ṷ ᾼᵺ Ȳѿ ứ

ḟѠᾎȴ 

Ϛ ṅשׁ  ☼  

῏ṅשׁ ṅשᾼׁװױ Ȳѻ ѿ ṅ ẃ ᾼװױ Ȳ֪ױ

ṅ ԏ ד ᾼѝ ᴩ Ȳԛ Ӧѝ М ẞᾼ Ғѿ ӔȲṳ ṅ῏ᾼשׁ

֥ᵂᾼ Ԛ֝ Ȳ ѿ ֻᾼ ԏ ẃ ╟ ȲԒ Ϛ

ᴩ Ȳ ∟Ȳׁשṅ῏ ֥ᵂᾼ Ӣ ᾼᾭᾓ ϱ ẞᾼ Ȳṳ

ḟѠהȲ Ѡה ᴩ Ȳԛ ϡ ᴩ Ȳ ╥ᵡצ ḟ

ȴṳ Ӣ ᴩ ן ȴׁשṅ☼ ֽ 2ȴ 
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ϡ ṅשׁ   

Ϛȳׁשṅ  

Ӑׁשṅ ⱢүМӀ█ ᾼ ЊХד ӢȲשׁװױṅᾼ Ϛצ ȲϢ

 ϡϫϚϢȲḽӢϫҳϢȲЅӢϝϢȴצ

 

ϡȳ  

ᾼ Ȳ 16 צ ӢϢ Ɫפּ 362ϢȲ Ϣ Ɫפּ 33Ϣȴ 

 

Ϯȳ ⅍  

Ӑׁשṅ ᾼ Ȳ Ӣи ᴩ ȴשׁױṅᾼ ⅍ ӣ ⅍в צ ӣ

Ϛүȳ ᷾ ȴ ⅍в ӢиכХ Ȳḕ ϮᴟҳϢȲȷפּ ІӪὰ ֝ὑ᷾ Ȳ

᷾ ▐ ὑщῧὰϱȴ 
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Ϯ  ṅЏẓשׁ 

ӐׁשṅἬ ᾼЏẓҔᵶ ԏ Ḋ ›ȳ∟ ẪȴЏẓᾼ Ȳиᵑ Ὑֽϯȸ 

Ϛȳ ԏ Ḋ 

Ӑ ѻ ѿ ṅ ẃ ԏ а Ḋȴ Ӧѝ ∟ȲӐׁשṅᾼ ṅ

ӣ Bybee LandesɎ1988ɏἬ ҏᾼ 5E ṅ Ȳ┬ ȳ ȳ ȳ

о Х Ḕ ẃ ᾼװױ ȴ 

3D  

   ̡  

 80min  ̡ ̡  

 5E ̡  

  

1.  

2.  

3.  

4.  

 

1.  

2. ̡ ̡

+ =

+ = + =

 

3. 

̢ 

4. 3D

̢ 

 
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

̡  

1. 

? 

2. 1666

(

̡ ̡ ̡ ̡ ̡ ̡

̢) 

 

1. 

? 

̡  

 

1. ̡ ̡

PPT 

 

 

 

 

 

 

 

 

 

 

 

̡

̡

PPT̡

10min 

 

 

 

 

 

 

 

 

 

 

 

40min 
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̢ 

2. photoimpact

̡ ̡ ̡ ̡

̢ 

2. + =

+ = ̢

̢ 

 

 

 

 

 

 

 

2.  

(1) 

? 

(2) 

? 

 

1. 3D

( ) 

? 

2. photoimpact
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3 

 

 

 

 

 

 

 

 

 

4 

 

3.  

(1) 

? 

  

̡  

1. 

̡ ̡

 ̢

̢ 

2. ̢ ̡

̡

̢

̡

̢ 

3.  

 

 

 

 

 

 

̡

 

1.  

̢ 

2.  

? 

 

 

̡

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

̡

 

 

 

 

 

 

 

 

 

 

10min 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10min 
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̢

̪ ̢̫  

̡  

1. ̡ ̡

(

)

̡ ̡

? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10min 
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3D  

ü  

​ щ ȲὋ ἏщῈϚכȲҠѿכẞ ‐ᾼ Ȳצḥצ ϱ ᾼ ᴥ

ẃᾼȲ≢ ẃᾼềȹԏᾼ ᴥצ ṷ ềȹӢ♄М ԏᾼ ᴥ ӣ֯Ӣ♄Мᾼ ềȹ

ᵃ‒ד Ḇֵᾼצ Ȳ╠ Ȳᶺ ẃ ԏᾼ ᴥẃ ϚḔ֮ ᵣȺ 

Ϛȳ ᴥ  

̚ᴫа Ȳ       ԏϤד1666 Ϯ ∟Ȳ֪᷉ ᴖи Ɫ֢ᴥԏȲכ Ɫ       Ȳ

ѹṼᶧ ԝמּכȳ ȳ ȳ ȳ ȳ ȳ ֢ᴥԏ ȴ Ɫ           ȴ 

1.Ӫᴥᴞ ԏҠѿᴥ כ ԏȲṪ ᾼԏҠѿ֥כӪᴥԏ? 

 

 

 

ϡȳ  

1. иᵑ ȳמּ ȳ Ϯ ᴥԏȲẒẒ ֯Ӫᴥ ϱȲ Ẕ ȴ 

Ϛ ԏ

ᾼ ᴥ 

ϡ ԏ

ᾼ ᴥ 

Ẓ ԏ

ếҏẃᾼ ᴥ 

   מּ

   מּ

   

2.ṿӣЛ֝ ᴥᾼⱶ Ȳ ϱЛ֝ ᴥᾼ Ȳ ᵃכẞᾼ ᴥ ϯẃȴ 

 ᴥ  Ӫᴥ ᴥמּ   ᴥ  ᴥ  

ⱶמּ       

ⱶ       

ⱶ       

3. ϱּמ Л֝ Ȳ Ґҏ ӦЄẞЊ ᴩ ̢ 

            ʥ            ʥ            ʥ            ʥ             

 

 

 

 

 

 

 

ᶺᾼ ᾎ 
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Ϯȳ  

1̡ דּ֯ ᾼѷꜜ Ȳʌ         ȳ        ȳ        Ϯ ᴥᾼԏ ᵂⱢ          ȴ 

ѹ Ϯ ᴥᾼԏ ֯Ϛ ᾼ Ȳ ếҏ         ȴ 

2ȳ █Ẓ ד ᴥᾼԏ┬ϚứѩẂ ֥ȲҠѿכⱢӪԏȲ Ẓ ᴥԏ Ɫ       ȴ

ẂȸּמԏᾼФ ᴥԏⱢ‌ᴥԏȳ ԏᾼФ ᴥԏⱢ◦ּמᴥԏȴ 

3ȳԏᾼ  

 

    

 

 

 

  

 

 

4ȳּמ Ӵ ₤ Ὑ 

 

 

 

 

 

 

 

 

 

ҳȳӢ♄Мᾼ ӣʟּמ  

מּ מּכ ѱП∟ȲⱢШ ѱ Ӵכ ᾼề? כ ֪ⱢШ ề? 

ᴔ ᾼ  

מּ ᾼẒѱ ѱ ᴥиᵑ╥                ȴ 

֪Ɫּמᴥ ѱ ‌ ᴥ ѱᾼᴯ Л֝Ȳᴖ ϱּמ П∟Ȳּמ ѱ 

Ҭ        ѱ ȷ‌ ѱҬ       ѱ Ȳ֪ױҿҢ ẞᾼן

ѱ      (Ϛ ȳЛϚ )Ȳ Ӣɦ      ɧȴ 

 

 

∟ Ẫ 

כ Ẫ  _____ד_____ ______  ở֤_______________ 
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֝ Ȳ ֯ ϱȴֽὨ ӭѝֿ ϱצЛ ᾼ֮ѠȲҠ

ѿ᷂һ ẃȲṳ Л ᾼ ֪ ֯ ӭẪϱȴᵀ ╥ ᵂ ȴ 

1. Њ ếӔḽẞ מּ Ӵ Ȳ ϱּמ ∟Ȳ ҏẃȲ

מּ Ӵ ∟Ȳ ҿҢẒצ Ȳ ᴥҠ  Ɫȹכ

 (A) ҿ Ңּמ(B) ҿ Ңּמ(C)ҿּמҢ (D) ҿּמҢ ȴ 

2. Ӕḽ Ẓ ᾼᴯ Ȳṳӣּמ ᴩ Ȳכ Ẓ   

   ᾼ Є Ȳ ẞ Ґҏ  ȹȴכ

(A) Њ(B)Л (C) Є(D)  פ

3.Њ ḕщ Ϛứ Ӊ כן Ϣᾼқ Ȳ֪Ɫқ ᴥ ᵮ

іЊ Ȳ Мᾼᴥ ╥ᵓӣԏᾼϮ ᴥẃ ֥ᾼȲ ԏᾼϮ ᴥ╥ Ϯ

ᴥȹ 

 (A)ּמȳ ȳ (B)ּמȳ ȳ (C)ּמȳ ȳ (D) ȳ ȳ  

4. ϠẒќњ ȲϚќњ ֯Ӫᴥ ϱ╥◦ּמᴥᾼԏȲҫϚќ

њ ֯Ӫᴥ ϱ╥ ᴥᾼԏȲ᷂Ẓќњ Ӊ ȲϚ ֯Ӫ

ᴥ ϱᾼ֝Ϛ ᴯ Ȳԏᾼ ᴥ ӪᴥϠȲכ Ẓ ᴥᾼ …ᶺ

ⱢШ ȹ (A)Ф ᴥ(B)Фὂᴥ(C)Ф ᴥ(D)Ф ᴥ 

5.Эщ♆Є╦ẞ ᶝ ⱶ Ȳ М ᾚӉ Ȳ ⱶ Ȳ

ӢЛ֝ ᴥᾼԏȲ ᾚⱢּמᴥȲⱶ Ɫ ᴥȲױ ♆Є╦כẞᾼᴥԏ

╥Ш ᴥ? 

 (A)ּמᴥ(B) ᴥ(C) ᴥ(D) ᴥ 

ϚщȲצ.6 ъ Ϡּמ ᴥ оȲ ᴥ ѱ ᴥכ

Ȳ ᴥ ᴥⱢϚѱ Ȳױ ᴥ ЛҠ ╥Ш ᴥȴ(A)ּמᴥ(B)

ᴥ(C) ᴥ(D) ᴥȴ 

7.ϯԝ מּ ᾼғ Ȳ Ϛ ᾼ ֻ?(A) █ ᴥᾼԏ (B)
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  Ἤצᾼԏ(C)ṿԏ ᷉ (D)ṿԏ ч  

8.Њ њϱצӧȳϛȳѶϮќњ ȲБ῀ Ϯќњ ᾼᴥԏⱢϮ ᴥᾼϮ

ᴥԏȲЊ ᷂ӧȳϛᾼ ԏӉ֯Ӫᴥ ϱ ᴥȲϛȳѶᾼמּ◦כ ԏ

Ӊ֯Ӫᴥ ϱ כ ᴥȲϮ ᴥᾼԏӉ֯Ӫᴥ ϱ Ӫᴥȴכ

ӧȳϛȳѶϮќњ ᾼ ԏ ᴥṼᶧиᵑⱢШ ᴥȹ 

 (A)ּמȳ ȳ (B)ּמȳ ȳ (C) ȳּמȳ (D) ȳּמȳ  

ᴥᾼԏמּ.9 ᴥᾼԏ ֯Ӫᴥ ᾼ֝Ϛᴯ ϱȲ ẞШכ ᴥȹ 

(A)Ӫᴥ(B) ᴥ(C) ᴥ(D)◦ּמᴥ 

10. ӣּמ מּכ ѱ Ȳ ѱ Ӵכ ȲẔМϚ ֪╥ᵓ

ӣϯԝ Ϛ ᾼ ӣ? 

(A)ԏᾼ  (B)ԏᾼч  (C)ԏᾼ᷉  (D)ᴥ  

11. иέϯԝ Ȳᴶ῏╥Ӕ ᾼ? 

(A) Ϣȸᴞ ԏ Ϯ ȲҬᴥ ȳמּכ ȳ Ϯ ԏȴ 

(B)ᴸᵗȸӣּמ מּכ ѱ Ӵכ Ȳ╥֪ⱢẒ ẞЛ֝כ Ȳᴖ

Ӣ ȴ 

(C)Њ ȸ֯ ḥצԏ ᾼ֮ѠȲ Ϛ ᾚⱢּמᴥᾼњ ȲҔᴰ ᴥᾼ

ⱶ Ȳ ẞכ ᴥᾼԏȴ 

(D)ққᴫȸ ╥ᵓӣּמȳ ȳ Ϯ ᴥԏẃ ҏ ᴥᾼ ȴ 
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ϡȳ›ȳ∟ Ẫ 

Ӑׁשṅ Ӣ ᴩ 3Dּמ Ӵ аᾼ Ȳṳ כ ẪȲ Ӣ ᴩ›ȳ

∟ Ȳ Ẕ Ὠ ᴩכ Ӑ T ứиέȲ Ӣᾼ כ ╥ᵡצ ֮ Ḕȴ 

῏ṅשׁ Ӧ ṷỄ ῴḔ ӭ∟Ȳ ֥ᵂ Ԛ֝ Ғѿ ḂȲԛ

Ғѿ ӔȲ Ӧ ▲∟Ȳẓצ ⇔ȴױ Ẫѻ ẁׁשṅ῏Ϡ Ӣὑ

╟∟֯ ῀Ѡ П כ ᾼ ᴕȴӔהᾼ›ȳ∟ Ẫֽ  (ϡ)Ȳ›ȳ∟ Ἤ

цП Ἐв ֽ ֣ ӭῶῶ 2ȴ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ῶ 2 ›ȳ∟ ẪП ֣ ӭῶ 

   иέ 

ԏᾼϮ ᴥ 3ȳ9 8  

ԏᾼ    5ȳ6ȳ7  

3Dּמ Ӵ ӣ 2 1ȳ4ȳ10 11 

4 ԏ ἘП Ἐ  
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ҳ ן  иέ 

Ϛȳ ן  

ӐׁשṅἬ ᾼ ẃ Ҕ╗ȸ›ȳ∟ Ẫȳ ȳ ȳ ⅍

Ȳи ֽϯȸ 

ɎϚɏ›ȳ∟ Ẫ 

›ȳ∟ Ẫᾼ ӭ֝דȲⱢ 19 Ȳѻ ẁׁשṅ῏Ϡ Ӣὑ

╟∟֯ ῀Ѡ П כ ᾼ ᴕȴ 

Ɏϡɏ  

װױ ♄ П Ȳ Ӣ Ϣ ᾎȳЊ ᾼ ц ∟ᾼ Ȳ

Ӣᾼ ᾭᾓȲϷᶦ Ӣ ᾼ ᶮϠ ♄

ᾼ ȲᵂⱢ ӔᾼṼ ȴ 

ɎϮɏ ⅍  

╟ Мѿ ȳ ᾼѠה ᾼ ц ӢᾼФ ᾓȴ 

ϡȳ иέ 

о ẃ Ɫ›ȳ∟ ẪȲӐׁשṅ ›ȳ∟ Ẫ ᴩSPSS17ὰ T- test

иέȲѿ Ӣ֯ ›ȳ∟ᾼ כ ╥ᵡצ ȴ 

 

ȳׁשṅכὨ 

›ȳ∟ ṿӣᾼ ẪӦӐׁשṅ Ϣ Ԛ֝ Ȳ›ȳ∟ ẪⱢ֝ϚԌ ẪȲԚϫϚ

Ȳḕ и 10иȲ иԚ 110иȴ 

ᾼ›ȳ∟ Ἤ ᾼи ᴩכ Ӑ T ứиέȲ Ὠ t Ɫ 5.203

Ɏῶ 1ɏȲῶӱ Ӣ Ӧװױᾼ П∟Ȳ֯ԏᾼ Ἐ ϱצὙ Ḕȴ 

 ӂᶁ   ͨ  

›  36.19 14.655  

∟  63.33 17.701  

∟ ʟ›  27.143 23.905 5.203** 

 **P<0.01 

◑ȳ  

Ӑׁשṅӭᾼ ҏ с Њԏ а כ ᾼ ḊȲѿҳ ֣ᵧ ȸ 

֣Ϛȸ  

1. ԏ שׁ ♄ ϡ  ȸװ

ɎϚɏ3ѣ 13ѡὭ Ӣ Ȳ ӭȸ ốᾼӴ ȴ 
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Ɏϡɏ5ѣ 16ѡὭ∂ Ȳ ӭȸ ṅה ♄ Юȴ 

2.Ԛ в ц ҵ г ȴ 

3.᷾ דּ שׁ Ϛ ȸ 

ɎϚɏ 1 ד2012 12ѣ 19ѡ᷾ Ȳ2012ד 11ѣ 19ѡ֫ Ӕ ṓȲ12ѣ 6ѡ

ứґ Ȳґ ֯ 51- ד12ּ שׁ ȴ ӭȸ2D 3Dᾼ ȲP30- P35ȴ 

4.᷾ דּ ṎѣґϚ ȸ 

֣ϡȸ 

1.  ԏ ᾼ ϚԌȲ Ẓ ȲԒὑ Ϛװӱ ∟Ȳ Ḃ

∟Ȳ ᴩ ϡװ ӱȲԛ ӔȴԚ ╟ҳ  

2. Ӑׁשṅ ҏХE ṅ ԏ Ḋȴṳ Ӧ оᾼ›ȳ∟ иέȲṳ ᴩכ Ӑ t

ứȲ Ϛװȳ ϡװцẒ ›∟ иέ ȲꞋ Ѭ Ȳῶӱ ∟Ȳ

ԏᾼ ἘצὙ Ḕȴ 

֣Ϯȸ 

1.∂Ӵɷѿ 3Dּמ Ӵ с Њԏ аᾼ כ ɷ Ȳ ד Ὠכ ϱ

Ȳѿ ẁԓ ᴕȴ 

ᵿȸhttp://www.lhes.tc.edu.tw/101science/red_blue3D/index.php 

֣ҳȸ 

1. в Ϛ ȲὑХѣϡѡ Хӧ ⅍ ᴩȴ 

2. ᵂכὨҌȲ ֢ ȲиṹׁשṅכὨȴ 

 

ȳ ᴕ  
דּ.1 ῧ    Ὥ▼א  ∑   Ὑ

http://home.kimo.com.tw/pj8559/e/e009.htm  

2. Ҡ ᴥ ᾼ ------ ѿ ԏ ᵂ  Ὥ Ӣ

http://knight.fcu.edu.tw/~physics/change%20colar.htm  

3.RGBϮᴥԏ ֥ http://hyperphysics.phy - astr.gsu.edu/hbase/hframe.html  

4. Ὑ ᴥ- ԏ Ȳּנ ȳḈ Ȳ М ҳϫϝựМЊ דּ  Њ  ᴞ

ᾬדּ  ϡ֤ȴ ᴕ  ɎϮɏ 

5.ATOGO ʟhttp://www.atago.net/chinese1/mame.html  

6.Ӣ♄ּד ʟ њ ԏ  Ӗ ѣґ 57  
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http://www.lhes.tc.edu.tw/101science/red_blue3D/index.php
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Ḻȳ♄ ѱ  ּד  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


