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דּ ȳּדᶾȳЏ ɎScience, Technology, Engineering, Mathematics, STEMɏᾼ

דּ ֥ Ṏ ֯Ὼדẃắẞ ֵᾼ й Ȳ רּ דּ ỗ רּ ᶾדּ

ỗ ᾼ ᵫМȲЛ רҏּכ Ṏ STEMϢИᾼ ȴ ᴖȲּר STEMּד

֥ Ṏᾼѻ ӭᾼȲ ѿ сẔ Ӗּד Ɫѻ Ȳ ױ ֯ Ӣ ϩ

Єצ ᾼכ ȴч ᾼ ᾓȲ֯ ד2012 Ӣ ϩ МȲ ᾼ

֤ 4ȳּד ֤ 13Ȳ ὑּר ᾼ ֤ 36ȳּד ֤ 28Ȳ֪ױᶺ ֯ Ӣ

ϩ Мᾼ דּ צ Ṿᾼῶ Ȳ╝ STEMּד ֥ Ṏᾼӭ רּ

Л֝ᾼҏצ ȴ֯ ᴩᾼ Ṏ ạМȲ ⱢϢἬ ᾼ―╥ ⇔ ֯ דּ ȳ

῀ᾼדּ Ȳᴖ ѽ ӣ ṷּד ȳ ῀דּ ᾼ ϩȲϷ֪ױῺדẃἬ ᴩᾼ

ᴞ ѷ҅ɎMakerɏȲ―╥ּט Ṏ ạ Ḇ ֥ ϩᾼ ṎȲᴖ ᵍ ╥

ὑ ῀דּ ᾼ ȴ 

њ ᵂ♄ Ҡѿ ֥ ᾼ ϩȲ ╥ ֵϢד‒ᾼ Ȳ ϱṼ

ד ᾼׁשṅ ӱȲ МӢᾼ њ ᵂ♄ ᴩиέȲҠѿ ֵ Ӣ֯ ḟ

Ѡ Ȳ ᾿ ᴩ Ȳᴖṳ‍ ӣּד ȳ ῀דּ ᴩ ֣ᾼ Ȳ

ṕПȲᵛṿ Ӣ ṷ њ ᵂ♄ ᴩ Ȳ ӢϷӑӇ ֯ њ ᵂ♄ ᾼ МȲ

ֽᴶ ֥ ᾼ ϩȴצ ὑױȲ STEMּד ֥ ṎȲṳ ױ

֥ ᾼּדᶾϢИȲ Ҡ֯МЊ ◕ њ ᵂ Ȳṳ ֣ᾼ

ȳ ṅ Ϥ њ ᵂ МȲѿ ױ Ӣ ֥ STEM῀ ᾼ ϩȴ 
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STEM(Science, Technology, Engineering, and Mathematics)╥Ϛ ᶾדּ ֥ᾼ דȲӦּדּ ȳ

ᶾȳЏדּ ế Ἤ ȴSTEMכ ᴟЭȲѿ Ẕ ἤȲּ֯ר Ϸ Ɫ Ȳ֪ױ STEM

ᾼ ֽᴶ Ɫ Ȳֻצᾼ STEM ȲИ ṳ STEM ṎȲ

Ɫӑẃᾼ STEM ȴӐѝӭᾼ֯ὑ STEMᾼ ц Ȳṳᵓӣ њ

аⱢẂȲ ҏϚ STEM ᾼ ẂȲ ẁ ᴔ ᴕȴ֯ STEM ♄ Ȳ

Ҡѿ ᴕ 6E Ϥȳ᷾)ה ȳ ȳЏ Ԉ ȳ ȳ )Ȳ ᴖӢ♄ּדᶾ֯ ҅

ᾼ Ṏ ȲSTEM Ɫ ᾼ ПϚȲᵀ ╥ ẓ ᵂ Ḋ ᾼ ᵂ

ȲИ Ӕ STEMᾼ  Ὠȴכ

ֿȸSTEM ȳ њ  
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ȳ ›ṕ 

STEM(Science, Technology, Engineering, and Mathematics)╥Ӧּד ȳּדᶾȳЏ ȳ Ἤ

֥ᾼ Ȳӭᾼ֯ὑדּ ӑẃᾼּד ȳּדᶾȳЏ ȳ ϢИȲṳ Ӧדּױ ֥ Ȳ

Ғ Ӣ ὑ ṷ ᾼדּ Ȳṳ דּ҅ ᶾדּ ȴᶺ Ӣ֯ ḟ ȲЛϚứ

Ϛ Ở ῀ ≢ ֥ц ӣἬ ᾼᶾ Ȳᴖ ѿᴞАᾼ Ἠ╥ ᾼѠהẃ ḟ Ȳ

ᵀ╥ ᶾῂדּ ᾼᶶ Ȳּדᶾ Б ᾎԛṼ ҟᾼɦ ɧ ȲἨ╥ɦњЏה

ɧ Ȳᴖ╥Ӈה ᵂ ₇ᾼד Ἠּד ȲѿᵂⱢẔḂṏἨ

ᾼṼ ( ԏ╢ȳὭọ Ȳ2007)ȴ 

ӭ›ᶺ ╥ѻ ѿЛ֝ᾼּדӭ ᴩ Ȳ ᴖиּד Ҡѿ―ᵓ ц Ӣ Ȳ

ᵀ⁯Л ὔ ῏Ϡ דּ Пדּ ᾼ Ȳѹ ῀ ἤᾼ ӣᶮכϠ ȲЛᵓὑ

≈ᴕ ϩᾼ )כ Ȳ2000)ȴἬѿӑẃᾼ Ȳ֯ὑ ֥Л֝ ᾼ ȴ ᾼ

ӭ ╥ ṿ Ӣ ᴞѻ֮ ḟ֢ (╟ṏѠȲ1996)Ȳ ɦ ṛᾼ ϩɧȲᴖ‍ɦ￼

Л ᾼ ҔɧȲ Ϸ╥ּד ֥ STEM֯׀ᾼ ȴ STEMᾼ ἤ Ѝ ᴖẃȲᵀ╥

STEM ֽᴶ Ȳֽᴶ ᴩȲד ᾼ ὙѝԈἨѝ Ȳ Лꜙ ṓȴ 

ҵȲ֯ᴞױ о цᾼЭщȲ ה њ ᾼ ӣϫи ṓȲяẔ֯Џ ȳ ȳыῈ

ṅשׁ Ѡ ϱȲⱢϢ ẃṶҙғ ᾼЏᵂᵓ Ȳ њ ᾼṿӣҠ ╥Ӧ Џ ẞ

ᶾדּ ᾼ ȴ њ ╥ њ ᾼϚ ȲẔ ᵂ ẞּד (ἂ қứ ȳ

)ȳּדᶾ( ϩȳ Ṇ )ȳЏ (Џ ᶧȳ ) ȳ ( ȳṔ⇔ȳ

ᴶȳ )ᾼד ῀ ἘȲ ֥ӣẃᵂⱢ STEMᾼ аѻ ȴ 

ȲӐѝԒױ֪ STEMᾼ ц Ȳԛѿה њ ⱢẂȲ ҏϚ STEM

ᾼ ẂȲ ẁᴔ ᴕȴ 

ȳ STEMᾼ  

ɎϚɏ STEMᾼ￼  

֯ רȲּ҅ד1980 ẞּדᶾ ṎᾼЛṜ ϢИᾼכ Ȳ֪֯ױ רּד1986 דּ

ỗ (National Science Board, NSB)ҏϠӦּד ȳּדᶾȳЏ ế ֥ᾼ STEM(Science, 

Technology, Engineering, and Mathematics)ṎȲ ᾼ ȳּד ȳЏ цּדᶾ

ṎϢИȲѿ с ᾼ ᾨϩ(◊ Ȳᵦ„ὯȲ ᵂֽȲḚ Ȳ2013)ȴ ᴖᴟ ֯Ȳֵ Ϣ

STEMᾼứ ╥Л (Sanders, 2009)ȴFriedman(2005)֯ ɞThe world is flatɟϚ М
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ẞȲ2003דѷꜜϱԚ Сϡᴍϥϫ דּ ếЏ ᾼ Ђ ᴯȲẔМϚᴍϡϫ ᴯ

С֯Ṹ☺Є ᾼṸ☺ ӢȳϥϫϮ ᴯ С ☺ᾼ Ӣȳҳϫ ᴯ Сּר

ᾼ ӢȲ֯ ẔМּר ҬᴾҬצᴍиПϮϫϚᾼּד ếЏ ӢȲ֪ױȲּר Ḇ ẞ֯

Ϛ דּ ếᶾ ᴾ ѻ ֮ᴯᾼѷꜜ Ȳ ╥Ϛ ᾨϩᾼ ֪ ȲҒϱׁשṅ ӱӦὑ

Ӣ Џ ᾼ ═ ϯ Ȳᴖ вҵϷ ᾭᾓ═ ϯҟȲӑẃ ṶּדᶾЏ ד ᴩ

ᾼϢИ Л Ḗ(Basalyga, 2003)ȲἬѿῺ רẃȲּד10 ╜Ἀếּר ᾼϚṷּד ṅשׁ ȳ

ц   Ӵᾎȳ Ѡהẃ STEM Ṏȴ 

ҫϚ ￼ ╥Ȳ֯ɦצ ᾎ ɧ(No Child Left BehindȲ2001)ᾼ҅דȲѿц Ӕᾼῴ

М Ṏᾎ (Elementary and Secondary Education Act) ᾼ￼ ȲḆ╓ҏ Ӣּ֯ד

ῶ ѥṾȲḆᶦ דּ֯ ᾼ МȲҒϤЏ ᶾᾼדּ Ȳẃ сӖ Ể Ӣ

♄῀ ᾼϠ (Bybee, 2010)ȴ֯ ȲSTEMҠ ᵂ╥Ϛ ☼ᴩṶᾬȳ╜ ȳ ȲἨ╥

ế ȳּד ȳЏ цּדᶾד ᾼ ȲЄדּ STEM ᾼ Ἐד Ȳᵀ╥ ӣּ֯ד

Ȳ ὑּדᶾ Џ ᾼ (Keefe,2010; Bybee, 2010)ȴ 

ẃ Ȳּר ṎꜜϷᶦ STEMȲẃ с Ӣẓ 21ѷּנᾼ῀ ȲҔ╗

ḟȳᴞᶺ ȳᴞᶺ ȳṆ ≈ᴕȳФ (Keefe,2010; NRC, 2010)ȴ ֽ PISA 

דּ 2006 ▐ (OECD, 2006)Ἤ ҏҳ STEM ȸ(Bybee, 2010) 

דּ .1 ȳּדᶾȳЏ ȳц ᾼ῀ Ȳṳӣѿ ȳ Ḗ ῀ȳᵛ ӣ֯ STEM

ד ϱȴ 

2. Ϡ STEM֯Ϣ Ṷ ṅȳ ȳциέ♄ ᾼ דּ ἤȴ 

3. Ϡ STEM דּ Ϣ ᾬ ѷꜜȳ ἤѷꜜȳцѝоѷꜜᾼ ȴ 

4. STEMד Ȳṳ דּ ȳּדᶾȳЏ ȳц Ѡ ᴩϠ Ȳẃῶ їȳ

ắȳц ȴ 

Ɏϡɏ STEMᾼ ἤ 

STEM(Science, Technology, Engineering, and Mathematics)ṎϞ╥ דּ֥ ȳּד ȳʒЏ ȳ

ᾼּד ֥ Ȳֽ 1ȲẔ STEM Ṏ Ɫɦѿ ⱢӭᾼȲṳӣּדᶾᶾ цּד

≈ᴕẃ ḟ ɧȲᴖ ᾼ ӭ МҔᵶϠּד ȳּדᶾ ȳЏ ȳ (◊

ϢȲ2013)ȴ Becker and Park (2011)ᾼׁשṅȲ דּ ֥ᾼ STEM Ṏѩ Ẕ҃

ȸֽ)דּ )Ἠּד ֥ᾼּדӭ(ֽȸMST, Mathematics, Science, Technology)Ḇ і Ӣᾼ
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ȴױҵȲSTEM Ṏ Њ ӢᾼӔ ѩЄ ӢẃᾼֵȲϷ ӱ Ӣ╥ נ ắ

STEM ṎȲ ӢἏ∟ ᶾЏדּ ᾼ ȴᴖ STEMПἬѿּ֯ר דּ Ṏắẞ

Ȳ ֪֯ὑһ╥Ϛ  דּ֥ ȳּדᶾȳЏ ȳ ᾼ Ȳ҃ᾼדּ Ҡѿ

ᾼּד ד Ȳṳ֯ ᵂ ᾼ МȲ Ӣ Ϡ Ἐἤ῀ ᾼ ӣц ᶧἤ῀ ᾼ

Ȳ֝ Ғ֝ ᾼ ֥ᵂц с Ӣᾼ ϩȴ 

 

1 STEM(Science, Technology, Engineering, and Mathematics) 

ẃ : STEM Integration in K-12 Education. Retrieve 21 September, 2014 from 

https://www.youtube.com/watch?v=AlPJ48simtE 

֯ רȲּד2012 ђ STEM ṃ (master-teacher corps)Ȳӭᾼ֯

ὑῶ ֯ STEM ҏᾼЏᵂ Ṏ῏Ȳ с STEM ᾼ Ȳᶦ Ӣ ֯ ᾼ

STEM МȲ с Ӣᾼּד כ ῶ Ȳṳ ᵒ≈ᴕ᷅צ ϩȲѿ― ẃ ẓצ ᾨ

ϩᾼ ϩ Џᵂ ϩ(The white house, 2012)ȴ֯ ד2013 Ȳ Ϡϱ ᾼ STEM ṃ

(master-teacher corps)Ȳּר ђ Ḇ ҏ ד2014 STEM ϢИ Ṏ Ȳ

רּ Ӫ ц Ṏ ᾼ ȲSTEM ϢИ Ṏ Ҕ╗ɦМЊ ṎɧȳɦЄ Ṏɧȳɦׁש

ṅἬ Ṏɧȳɦ‍Ӕה♄  (Informal Education Activities) ɧ(The White House, 2013; U. S. 

Department of Education, 2013)ȴצ ὑ STEMᾼ ἤȲᶺ Ϸ ֯ STEM ϱȲ њ

ᴩ ᾼ ȲИ Ӕᾼ STEM ṎȲṳⱢӑẃᾼ ȴ 

ȳ STEMᾼ ⁄ 

PISA 2006 ּד ▐ (OECD, 2006)ᾼ∂ ȲSTEM ȳ

ⱢйϤ Ȳ Ӣ Ғѿ ṅц Ȳ Ϸ╥Ϛ оᾼּד Ṏ(context-based science 

education) (Fensham, 2009)ȴ ṷ ֽῶ 1ȴ  

https://www.youtube.com/watch?v=AlPJ48simtE
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ῶ 1  STEM ѻ ᾼ▐  

 Ϣ ῂ  ԓ  

 ’ ȳ ȳ ҵ ạȳ ╬ȳ

ᾬ ȳῂ

 

☼ᴩ ȳ ╬ ᾼ

 

 ᾼ Ϣ

ӣȳ  

ȳṿӣ ц

‍оӰ  

ԓ ἤ ȳ

ӣ  

ᴞ  Ϣ  ϢЀ ═ȳӢỄ₇

ȳׄԓȳ ᾬӢ

и ȳ ẁ

 

ԛӢ ‍ԛӢȳщ

Ṇ ȳϢЀכ

 ȳӘ ᵓӣ 

₇  ᾼх ᴩ

Ɫȳᾬ ṿӣц

 

ϢЀи ȳ

ᾬȳ ȳ֮

 

Ӣᾬֵ ἤȳӢ

═ȳᴁ╬ ạȳ

Ӣ ȳЁ ☼ҷ 

֚  щ ϢⱢȳᴰ⅞

ḟ  

ᶶ Ḃ (֮ Ἠ

щ )ȳ

Ḃ ( Ỵ– ȳ

ḛ )ȳ ᴷ 

ȳ ᾨᾼ

 

῀ ᴞ ᾼּד

ẞ

ȳ דּ ᾼ

ֻȳќ═ ԅ ȳ

ц Ϣּדᶾ 

Ḋ ȳ ȳц

ҒЏ ᶧȳ ֪Ḃ

ȳύ ᶾȳדּ

 

ᾬ ȳыῈ

ȳׁỬᾼ ц

 

ẃ ȸBybee, R. W. (2010). Advancing STEM education: A 2020 vision. Technology and 

Engineering Teacher, 2010 September, 32. 

ᴖ֯ ♄ ᾼ ╟ȲOECD(2006)∂ ѿϯϮЄ ᶧȸ 

1. STEM ȸ 

1-a. צ ṷ ȲҠѿ STEMᾼ ẃ  

1-b.᷄ ҏҠѿӣẃ STEM ᾼ ֿ 

1-c. ֯ STEM Мᾼדּ Ἐ 

2. ҏ STEM ᾼ ȸ 

2-a.֯ ứ МȲṿӣ STEM῀  
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2-b.ṿӣ STEM ẃ Ἠ Ȳṳ ẔḂ  

2-c. Ṫṷ╥ йᾼ ȳ ȳѠ ȳц  

3. ᵓӣ STEM ȸ 

3-a. STEMᾼ Ȳᶮכ Ȳ ῶ  

3-b. ӣẃᶮכ ᾼ ȳ ȳц  

3-c. STEM♄ ᾼῂ Ȳ ᴩч≈ 

ᴖ֯ ╟Ѡ ȲҠѿ ╚ ԉ Ἠ Ɫ Ȳ Ӣ Ϥ ṅ ᾼв Ȳ

STEMѠ ᾼ Ȳṳ Ӣ ḟѠ ȴ Ӣ֯ ṅ Ѡ ȲἬ ᾼ῀ ц ϩȲ

⁄ ứ֯Ԛ֝ ї Ἠ╥Ẕ҃ᾼ ứ ϩ (Ẃֽ NAEP ᾼЏ ᶾדּ ▐ )(Bybee, 

2010)Ȳֽ 2ȴ 

דּ  ᶾדּ    

ԓ  

NAEP2009▐  

Ԛ їּד  

   ITEA  

NAEP2012ּדᶾ

▐  

Ԛ їּד  

  Ṇ    

  STEM ד ᾼӢ♄

Џᵂ  

(Ẃֽ ȳ ȳ

ȳḳ ȳ ῀) 

  

    Џ  

Ԛ ї  

NCTM  

   Ԛ їּד  

NAE ᵫ 

2  STEM аᾼ▐  

ẃ ȸBybee, R. W. (2010). Advancing STEM education: A 2020 vision. Technology and 

Engineering Teacher, 2010 September, 33. 

רּ ֯ דᾼּ҅ד1960 ‚ (Science Curriculum Improvement Study, SCIS)ҏ

Ϛ )ה SCIS model)ȲҔ╗ɦ ȳ Ὑȳ ɧ(Ẕ∟ ӔⱢ ȳ ȳ

Ἐ ӣ)ϮЄḔ ȴẞϠ רȲּ҅ד1980 Ӣᾬ (Biological Sciences Curriculum Study, 

BSCS) Ӕ ҏϠ 5E ȲҔ╗᷾ϤɎE1, Engageɏȳ(BSCS 5E Instructional Model)ה

ɎE2, Exploreɏȳ ɎE3, Explainɏȳ оɎE4, Elaborateɏȳ ɎE5, EvaluateɏȲḆ ᾛ

ӣ(Bybee, 2009; Bybee, Taylor, Gardner, Van Scotter, Carlson Powell, Westbrook, & 

Landes, 2006)ȴ 
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ᶾדּ֯ Џ Ṏ Ȳ⁄צ 6E ᾼה ҏ(Barry, 2014)ȴ гЄḔ иᵑֽϯȸ

(Barry, 2014) 

1. ᷾ϤɎEngageɏȸі Ӣᾼֻốȳ ȳế᷾Ϥȴ ȳ ӢП›ᾼ

῀ ȳ ҏӐ аᾼ ἤȳ Ὑ ᶧȳ ᵂᶾ ȳ ᴷ Ӣᾼ ϩѿ

ḟứ ȴ Ӣ⁄Ԓ Ӑ аᾼѻ Ἐȳ Б ẞц ᾼв ȳ

ứ ӭ ȳ Ḋц ȴ 

2. ɎExploreɏȸ ẁ Ӣ∂ ᾼ ȴ Ю ∂ (modeling)ᾼ ἘȲЮ

COPA(constraints, optimization, predictive analysis)Ȳ ᶧȲᵓӣ ᾎі Ӣ

≈ᴕ Ȳ Ӣ цЊ ֥ᵂȴ Ӣ⁄ҒϤЊ Ȳ ᴩ∂ ᾼ иέ(

Њ ȳ ц ạ)ȴ 

3. ɎExplainɏȸ Ӣ Ἤ ẞᾼὧᴫȲṳҒѿḂṏȴ Ṇ ᾼ ἘȲ

ᾼ ᶧȲ Ӣ Ḇ Ϥᾼ≈ᴕȲі Ȳ ҷ ἘȲ Ӣ ’Ἤ

Ἐ Ḇֵ ד ȴ Ӣ ӣṆ ד ᾼ Ἐȳ ⁄ȳц Ȳṿӣ∂ ȳϢ

ȳцṆ ẃ Ѡ ȷᵓӣ ᶧẃᶮכ ȷ ӣḆֵ ᾼ ѿц ᶾדּ

ᶾ ȴ 

4. Џ (Engineer) (Extend/Elaborate)ȸ Ӣ Ἤ ᴞ ῀ Ȳ ӣẞϢ ѷꜜȲ Ἐȳᶾ

ȳц ⇔ ӣẞѻ Ȳѿ Ḇ ᾼ ȴ Ю ᾼ ἘцẔФ Ȳ

Ө ᾼ ᶧȲі Ӣ֯ ṅМ Ȳ ẁӇ Ӣ ᴩЏ Ѡ ᾼ

ӣȲі Ӣ ᴩ₇ ạȴ Ӣ ӣ ᾼ Ἐȳ ц ȲṳṼ ᾭᾓ ᴩ

ḟ ȷᵓӣ ȳ∂ ȳϢ ȳцṆ ẃ Ѡ ȷṼ ᶧẃ Ḃṏȷ

ạ₇ ȴ 

5. (Enrich)ȸ Ӣ Ḇ Ϥᾼ Ȳѿ― Ἤ ӣẞḆ ᾼ ȴ ẁ

Ӣ Ἐᵂ ᾼ ӣȷ Ȳ Ӣ Ἤ ҠѿצḆ ᾼ ӣȴ ӢϠ

ᶧȲṳ ӣẞ ȷ ҉Џ ἘȲẞ ц ᾼ ӣȷ ᴩׁשṅȷ

Ὑ ѡ ȷ ᴩἋᴼȴ 

6. ɎEvaluateɏȸ Ӣ ᾼ Ὠȴ ᵓӣ› Џẓ ῀ Ӣᾼ ḖếЛ

Ṝȷ Ӣᾼ ╥Ṽ ֢ (STL, CCSS, NGSS)ȷ֯ ֢ ◕ṿӣᶮכἤ ȷ

и Ὑȷ ẁ֢ ᾼ֫ ȷᵓӣЏẓ ᾼכ ȴ ӢϠ Џ ἘМ
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ᾼ ȳ∂ ȳ ȳṆ Ȳӣѿ ḟ ȷІ Ȳ ╥ᵡ כ ӭ ȷᶙכᶮ

ἤכ ἤ ȴ 

Hynes Ϣ(2011) ⱢȲЏ ᶧ֯ Мᾼ STEM ♄ МȲҠѿиכϟ Ḕ ȸ

(1)ứ (identify and define problem)ȳ(2)᷄ (research the need or problem)ȳ(3)

ḟѠ (develop possible solutions)ȳ(4) ṾѠ (select the best possible solution)ȳ(5) ᵂ

₤(construct a prototype)ȳ(6) ᴷ(test and evaluate the solution)ȳ(7) Ѡ (communicate 

the solution)ȳ(8)ԛ (redesign)ȳ(9)ᶙכ completion)ȴ ϟЄḔ 6E ᾼѩ Ȳֽ

ῶ 2ȴ 

ϚᾼЏ ♄ ẃכȲϟЄḔ ếѿἏᾼ ᾭ ḟ דה ῺȲ╥ ṓᾼ

╟ ᶧȲ ֥ӣ֯Џ ϱ ȴᵀ╥ֽὨᴕ STEM ᾼ דּ ֥Ȳѿц Ἐ ֥ᾼ

ӣȲчᴖ╥ 6E Ḇ Ἐᵂ ϚḔᾼ оȲѿц ἋᴼẞḆ ᾛᾼ ӣȲ

Ḇ STEMᾼ Ὠȴ 

ῶ 2  STEM Ḕ ᾼ … 

6E ᶧ Џ ᶧ 

1.᷾ Ϥ 1.ứ  

2.  2.᷄  

3. Ѡ  

3.  4. ṾѠ  

4.Џ  5. ᵂ ₤ 

6. ᴷ 

7. Ѡ  

5.  8.ԛ  

9.ᶙכ 

6.   

Ȳᶺױ֪ ֯ STEM ♄ ᾼ ȲҠѿ ᴕ 6E Ȳה ԒӇ 1.᷾ Ϥȸ

֥ᾼ Ἠ Ȳі Ӣᾼ ȷ2. ȸі Ӣ Ӧ COPA Џ ȷ3. ȸ

і Ӣ ᾼ ὨȲṳҒѿ ȷ4.Џ ∂ ȸᵓӣḊ ЏẓȲ Ѡ ₤ ᵂҏẃȲ

ṳҒѿḂṏȷ5. ȸ Ἤ ᵂḆ ᾼ ṅȲḆ ᾼ ӣȷ6. ȸиέӐ а ὨȲכ

ϯϚḔᾼ ӭ ȴ 
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ȳ њ ᾼ STEM  

њ (hydraulic arm)Ҡѿ Ӿ Ϣᾼњ Ἃ Ȳṳᶈậᾬ₇ȲẔפ ӣᾼ ╥

Ṇ ȴᴖ Ṇ ᾼṿӣẔ ҉Ӎ֯ᶺ ᾼѡ Ӣ♄МȲЛ ╥ḦṞ″ṞἨ╥┤Ё ╥

ṓᾼ ӣẂІȲᴖᶺ Ҡѿ ṿӣ ᾃ ế ẃϠ Ṇ ᾼ ᵂȴ֯ њ

ᾼ ᵂ♄ МȲ ӢҠѿ ӣּד ȳּדᶾȳЏ ȳ ᾼד ἘȲṳ ῀ ᾼ ȴ 

דּ .1 Ἐ(S) 

֯ њ ᵂ♄ МȲ ᵓӣ њ ᶈậ ᾬȲᴖẔМ Ӣ ӣẞἂ қ

ц ᾼ Ἐẃ њ ȸ 

(1) ἂ қ  

ἂ қ (Pascal's principle)ȲϭҪђ қứ√Ȳ☼ ( Ἠ )ϩ ֤ ȴ╓

М Ѧ☼ ᾼ█Ϛ и Ӣᾼ ϩ оȲ ҷ֮ ᴟ☼ ᾼ֢ иế Ȳֽ

3Ȳ ╟ϩẞ♄ AȲ ṿ ⅍ Bắẞ ϩȲᴖ ⅍ BἬắẞᾼ ϩȲ Cế ⅍ D

 ȴ(TeacherGeek , 2008)֝ד

 

3 ἂ қ  

ẃ ȸTeacherGeek(2008). Fluid power lab. Retrieve 21 

September, 2014 from: http://www.teachergeek.org/fluid_power.pdf 
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ἂ қ ֯ њ ᾼ ӣⱢᵓӣ Ẓ ЄЊ♄ ἬắП ϩד Ȳᴖ

ñ ϩ 0
ϩ

 òȲṿ ὖ ὖȲ Ȳ Ϣ Ҡѿ╟ Њᾼϩ Ὃ ᾬ( 4)ȴ 

 

4 ἂ қ ӣ 

(2)  

 (Lever)╥Ϛ Ȳᵓӣғ ׂ⌡Ȳᴖòғ 7 ϩ & ᴯ 3òȲṿ

ὡ ὡȲὊ Ὓ Ὂ ὛȲṳ Ẕ ӣ֯ њ МȲҠѿ ҏ╟ϩ ᴯ ᾼ …Ȳ

ᴖϠ ϩ ᾬ ᾼὋс …( 5)ȴ 

 

5 П ӣ 

ẃ ȸTeacherGeek(2008). Fluid power lab. Retrieve 21 September, 2014 from: 

http://www.teachergeek.org/fluid_power.pdf 

ᶾדּ .2 Ἐ(T) 

њ ( 6)ᾼ ᵂМȲּ֯דᶾ Ἐᾼ иȲ Ӣ ӣ ᶾМᾼדּ

Ṇ ᶾМᾼדּ∂ Џ ẃ ᴩ Ȳṳ֯ ᾼ МȲ ӣ ϩ ᴩ Ȳԛ

ẃ Ḋ ᾼ ȷᴖ֯ ᵂᾼ МȲ ᴩњЏẓц ᾼ ᵂȲẃᶙכ њ ȴ 
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6 њ  

3. Џ Ἐ(E) 

 ֯ ᵂ њ ᾼ МȲ Ϛ ᾎἏἏЛ╥ ֻᾼȲἬѿ Л ᾼԛ

(TeacherGeek, 2006)Ȳ֪ױЏ ᶧ֯ ᵂ МȲ ‍ Ȳһ Ӣ ᾎ

ṳ ӭᾼ ҏᵒ Ȳ Ӣẓ₇צ ᾼ ḟ ϩ(Hynes, Portsmore, Dare, Milto, 

Rogers, Hammer, & Carberry,  2011)ȴ › 6E Ȳה њ ᵂᾼ ᶧֽ

ῶ 3ȴ 

ῶ 3 њ Џ ᶧ 

6E ᶧ Џ ᶧ ӣ֯ њ ᾼ ᵂ 

1.᷾ Ϥ (1)ứ  ṿӣ њ ᶈậϚеџ ᾬ 

2.  (2)᷄  ᷄ њ ȳ ᵂѠהȳד Ḋ  

ד ᾼּד ц Ἐ 

 (3) ḟѠ  ҏֵ Ҡѿṿӣ њ ᶈậϚеџ ᾬᾼ  

3.  (4) ṾѠ דּ  цּדᶾ( ᵂҠᴩἤ)Ȳ ᴩ ᴷ 

Ṿᾼ  

4.Џ  (5) ᵂ ₤ ᵂ њ  

 (6) ᴷ њ ╥ᵡ ᶈậϚеџ ᾬ 

 (7) Ѡ  ḟѠ ᴷӣ Ἠ ᵧᾼѠה

Є Ȳ ᴩ  

5.  (8)ԛ  

(9)ᶙכ 

ҷ П ᴩḂ Ἠ ȲṿẔ ֥ӭ  

њ ғᶈậϚеџכ ᾬ 

6.   ᴞА╥ᵡ כ ӭ ( ἘᾼἨ╥ ᵂ₇) 
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4. Ἐ(M) 

֯ њ ᾼ ᵂ МȲ ӣẞ֢ Л֝ᾼ ( 7)ȲҔ╗Ṕ⇔ᾼ

ȳѩẂᾼ ȳ ᾼ ȳ ᴶᾼ ἘȲᴖ ṷ ᾼ ὨȲҠѿᵂⱢ њ

ЏԈѐЉ ᶮהᾼṼ ȴ 

 

7  еה  

ẃ ȸTeacherGeek(2008). Fluid power lab. Retrieve 21 September, 2014 from: 

http://www.teachergeek.org/fluid_power.pdf 

5. STEM ♄ ᶧ 

Ӑѝ › 6E ᶧȲ њ аᾼ STEM ᶧ ֽῶ 4ȴ 

ῶ 4 њ ♄  

6E װ ᶧ Џ ᶧ ♄  Ӣ♄  Ḋ ẓ 

ד    Ȳ Ḋ ȳЏẓ

ц  

  

1 ᷾Ϥ ứ  1. ᴩи ȲѿϡẞҳϢⱢ Ȳṳ

Њ כ Фᵗ֥ᵂᾼ  

2.Ю ѡ Ӣ♄М ṓᾼ ( )

ᾼ Ȳֽȸ┤Ё ȳᴞ

 Ȳі ṳ ỞЮ ѻ

ȸ њ  

3. Ӑ аᾼԉ в (ӭ ȳ

ȳ ạ ) 

ї Ȳṳ

 

 

2  ᷄  1. ȳ ϩṆ Ю  

2.і Ӣ Ӧ COPA

֯ ›Ȳ

њ ᾼ ד ȳ
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њ ᾼ  

3.ԝҏד ᾼ STEM Ἐ 

Ȳṳ֯ϱ Ȳ

ї Ȳ

 

᷾ ȳ

 

3  ḟ Ѡ

ȳ ṾѠ

 

1.і ӢᵓӣἬ▲ᾼ Ȳи

έ њ Ӑ (ҵ ₤ȳ ϩ

ȳ ạ ȳ Ḋ ȳ

) 

2. иέ( ȳ Ẃȳ

ѱ ӱ)ȳі Ӣṳ

 

3. STEM ᾼ ҏ֥ ἤᾼ

Ὑ 

צ

П֪ ȳ ȳ

ạȲ ҏ ῴḔ

Ȳṳ≈

ᴕҠ П

Ȳṳ ∟ḟ

ứѠ  

ȳ

᷾ ȳ

ȳ

њ

₤ 

4 Џ  ᵂ ₤ ╓ Ӣ 

1.ɔ ӣḊ ЏẓȲ Ѡ ₤

ᵂҏẃ 

2.᷄ ҏ∕ḂṏП  

3. STEM ᾼ ҏ Ḃ

Ѡᾎ 

4.ҒѿḂṏ 

Ḋ Ȳ

ᵂȲ ᵂ₇כȲṳ

ᾼ

Ȳ ֝ Ἠ╥ᴔ

 

 

5 Џ  ᵂ ₤ȳ

ᴷ 

1. Ӣᾃ ᵂϱᾼׄԓṶ

 

2.Ầᵗ Ӣ ḟ ᵂϱᾼᶾ

 

3. ᴩ  

ȲW ᵂכ

₇Ȳṳ ȳ Ӕ 

 

6 Џ  Ѡ ȳԛ

 

1. Ὠ  

2. Ѡ  

1. ᵂȲ ᵂ

₇Ȳṳכ ȳ

ӔȲᶙכᵂ₇ 

2.ᴞᶺ  

 

7 ȳ

 

ᶙ1 כ. ᴩ֢ ₇Пѩכ Ȳі Ӣ

ᴞᶺѩ ц ȳ ⅍  

2. Ҡѿ ϚḔ ṅᾼѠ֣ 

3. צ ṷṶ њ ҠѿἋ

ᴼ ӣᾼ  

֢ᴞ ᴞАᾼ

ᵂ₇Ȳᶙכ╓ứԉ

Ȳ һ ᾼ

Ȳṳᾃ ậᴔ

ᾼ иέ 

 

 

ԃȳ ∂  

STEM╥Ӧּד ȳּדᶾȳЏ ȳ Ἤ ֥ᾼ Ȳדּ ᶾדּ Џ Ṏ ẃ ȲSTEM

╥Ϛ ֥ἤ ȲẔӭᾼ╥ דּ ц ῀ Ȳ ϤẞЏ ᶧМȲᵂⱢ иέ

ᾼ Ṽ ȴ 
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֯ STEM ♄ ᾼ ȲҠѿ ᴕ 6E Ȳה ԒӇ 1.᷾ Ϥȸ ֥ᾼ Ἠ

Ȳі Ӣᾼ ȷ2. ȸі Ӣ Ӧ COPA Џ ȷ3. ȸі Ӣ

ᾼ ὨȲṳҒѿ ȷ4.Џ ∂ ȸᵓӣḊ ЏẓȲ Ѡ ₤ ᵂҏẃȲṳҒѿ

Ḃṏȷ5. ȸ Ἤ ᵂḆ ᾼ ṅȲḆ ᾼ ӣȷ6. ȸиέӐ а ὨȲכ

ϯϚḔᾼ ӭ ȴ 

Ӣ♄ּדᶾ֯ ҅ᾼ Ṏ ȲSTEM╥ ᾼ ПϚȴᵀ╥Џ

ᶾדּ ᵂṼ ╥Ӣ♄ּדᶾ ᾼ їȲχ ⁄֯ ѽҒЏᶾ Ḋ ᶾ ᾼᾭᾓϯȲ

STEMҬ ӣқ ϧ ȲἬ Ӣᾼּדᶾ ᶾדּ Ȳ ᾼҬ╥ɦ ϱ ᵎɧȲ

Ҭ ֯қ ϱ Ϡȴ֪ױȲⱢ Ḇ ᾼװ STEM ȲӢ♄ּדᶾ Ḇ

ẓ ᵂ Ḋ ᾼ ᵂ ȲИ Ғ Ғ STEMᾼ Ὠȴ 
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› ὑ STEM ᵂ ᾼ῀ ֥ᴩⱢׁשṅ 

A Study on Pre-service Teachersô Knowledge Integrat ion Behaviors in 

STEM-based Hands-on Learning Activity  

 

І ȳὭọ  

Ӵ Є ᶾדּ ӣ Ϣϩ Ṇ 

Tzu-Jung Huang, Kuen-Yi Lin  

Department of Technology Application and Human Resource Development, 

National Taiwan Normal University 

 

Ӑׁשṅѿ AjzenɎ1985ɏἬ ᾼ ᴩⱢ Ɫ Ȳ › ὑ STEMɎּד ȳ

ᶾȳЏדּ ȳ ɏ ᵂ Мᾼ῀ ֥ᴩⱢцẔ ֪ ȴӐׁשṅ ӣ Ẫ ▲ᾎȲѿ

ϚἬ῀֤ᾼ ṎЄ Ɫѻ ṅשׁ Ȳ Ẕᴞ Ӣ♄ּדᶾ ᾼ › ᴩ ▲

ṅȲשׁ צן֫ ẪԚ 83 ԌȲṳᵓӣד иέȳ иέ ᴩ ȴׁשṅ ֽϯȸ

Ɏ1ɏSTEM ᵂ Ҡ Ӣ STEMᾼ῀ ֥ ⇔ ᴩⱢ Ȳṳ Ӣּ֯ד ȳ

Џ ᶾᾼדּ ⇔ȷɎ2ɏ Ӣ֯ STEM ᵂ Мᾼѻ Ȳѻ Ɫ ֝ ᾼ

ќ═Ȳ ᵗὑ֯צ STEM ᵂ ᾼ῀ ֥ȷɎ3ɏ῀ ֥ᾼ῀ ᴩⱢ ạ ῀

֥ᴩⱢ Ȳ╝ ‚ Ӣ ᴞᶺ ϩᾼ Ȳ∂Ӵᴞᶺ‒їȲ ϚḔ ᴞᶺ ȴӐׁשṅ

ṳ ҏѿϯẓ ∂ ȸɎ1ɏҒ STEM ᵂ ᾼ Ȳ Ӣ῀ ֥ ϩȲṳ‚

֢ ᾼדּ ғ ȷɎ2ɏ ӣצ ᾼ Ȳ ֝ ᾼ֥ᵂќ═ȷɎ3ɏі Ӣᴞᶺ

Ȳ ᶧ Ӣ ϩ ‒їȴӣѿᵂⱢӑẃ ֯ STEM ᵂ ῀ ֥ᴩ

Ɫᾼ ᴕȴ 

ȸSTEM ᵂ ȳ ᴩⱢ ȳ῀ ֥ᴩⱢȴ
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ȳ ›ṕ 

STEM Ṏ╥ דּ֥ ɎScienceɏȳּד ɎʒTechnologyɏȳЏ ɎEngineeringɏц ɎMathɏ

ᾼ ֥ἤ Ṏ Ἐȴּר ⱢḂ Ẕ ᾨϩὑ 2006 ᵛד ҏɦּר ᾨϩ

ɎAmerican Competitiveness Initiative, ACIɏɧ Ἤ STEMᾼ ṎȲ Ɫ STEMϢИᾼ

╥ Э῀ ҅ᾼӭ ȲӼ╥ ᾨϩᾼ ɎUnited States Domestic Policy 

Council, 2006ɏȴ Ѡ ╥Ϛ ᾼ Ȳӣẃ Ӣ֯ Мȳῂ ế Ȳ

Ṷӑẃד ế ᾼ Ȳѿ Ṝӑẃ Ӏ ᾼ STEM ϢИ ḖɎMississippi 

Department of Education, 2011ɏȴ2011רּד דּ ṅỗשׁ ɎUnited States National 

Research Councilɏ ӁϠɦכғᾼ K-12 ◕ STEM Ṏȸ ứּ֯ד ȳּדᶾȳЏ ế ᾼ

צ Ѡᾎɧᾼ ᵫȲẔМ Ɫ ᾛᾼѻ ӭ Ȳᵛ╥ ԓ Ӣ֯ STEMᾼ ȴSTEM

╥ דּ ᾼ Ȳ דּ ȳּדᶾȳЏ ế ȴSTEM ṳЛ Ҭ╥

ҳѠ ֢ᴞᾼ Ȳᴖ╥ ᵗ Ӣ ᾼ ếײ ᾼ ᶧᾼѠהȲ᷂ Ӣ ẞ

ᾼ ῀ Ϛכ ṅѷꜜדФ Л֝ ֣ᾼ Ɏ М∂Ȳ2012ɏȴ 

Ȳױ֪ STEM ᾼ Ȳ֯ὑֽᴶі Ӣѻ ᾼ ֥Л֝ᾼ STEM Ȳᵓӣדּ

֢ דМᾼדּ ῀ ẃ ḟ ȴ ֵ ῏ѻ ѿ ᵂᾼѠהẃ ᴩ ᵗὑצ ᾼדּ

֥ ɎὭϢ ȳ ԏ╢Ȳ2005ȷ ԏ╢ȳὭọ ȳѵ Ȳ2007ȷ Ȳ2001ȷWicklein 

& Schell, 1995ɏȴῺẃӼצ ֵ ῏ ҏ STEM ῀ᾼדּ ⱢϚכ֥ ֥ἤᾼ ᵂ♄ Ȳ

ṳ ṅשׁ צ Ӣ כ Ɏ ᶦ ȳ ȳ Ȳ2011ȷLaboy-Rush, 2011ȷ

Sally & Jaumall A., 2010ȷStohlmann, Moore & Roehrig, 2012ɏȴ в֯ STEM в ד ᾼ

ṅѝשׁ ṳЛֵȲЄֵѿЛ֝ ᾎẃׁשṅ Ӣ֢Ѡ ῀ ᾼ ⇔Ȳṳ STEM ᾼ

כ ȴẂֽ ה ɎWeb Project-Based Learning, WPBLɏɎ ᶦ  ȳ ȳ

Ȳ2011ɏȳ ה ɎProject-Based Learning, PBLɏɎ аȲ2009ɏѿц῀ Ɏה

ᶛЧȳ ᶦ ȳϹ ⸗ȳ Ȳ2008ɏᾼѠᾎȴ ṷѠᾎᶁ Ӣ STEM

ᾼ῀ ȲЛ ẔМ ῀ ֥ᾼᴩⱢ ֪ ⁯ỮⱢ ȴ Ӣὑ ♄ М דּ ȳ

ᶾȳЏדּ ц ᾼ Ȳ‚ Ӣ с≈ᴕ ϩȲ ἘȲ ḟ ›Ἤ ᾼ Ȳ

╥ STEM ᵂ ᾼ ɎNational Science Board, 2009ɏȴ 

ἬѿӐׁשṅ֯ס ṅ STEM ᵂ♄ Ӣ῀ ֥ᴩⱢᾼ֪ Ȳ∂Ӵ STEM ᵂ

П῀ ֥ᴩⱢ Ȳה ẁ ֯ STEM ᵂ ᾼ ᴕȴ 
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ȳ ѝ  

ѿϯ STEM ᵂ ȳ ᴩⱢ ȳ῀ ֥ᴩⱢцẔ ֪ Ȳ ᴩד

ѝ ᾼ ȲᵂⱢӐׁשṅᾼ Ṽ ȴ 

Ϛȳ STEM ᵂ  

STEM ╥╓Ϛ Ϣẓ ӣ҃ἬϠ ֽᴶ ҳ Фד ᾼ Ɏּד ȳּד ȳʒЏ ȳ

ɏ ӣ֯Ẕв֯ѷꜜᾼ ϩɎNational Governors Association, 2011ɏȴSTEM ᵂ Ɫ

Ӣ ẁϠ ֻᾼѠᾎҟ ḟ Ȳ Ӣ ᾼ ἘϱҟϠ ȲᴖЛ╥ ѱ◕ᾼ῀

ȴ ֥ᾼӭᾼ╥ ᵗ Ӣ֯דФ ᾼּדӭậ צ ᾼ῀ Ȳҟ צ ṷּדӭᾼϚ

Ԛ֝ᾼ ȴSTEM ᵂ ҳ Пדּ ᾼ ⅜ Ȳ Ϛכ֥ צ ϩᾼ ế

ᾼẕ ɎLantz, 2009ɏȴ ᾼѠᾎȲӣẃדּ ᾼ Ἐ ѷꜜМᾼ

ȴ Ӣ ӣּד ȲּדᶾȲЏ ế ᾼ ẃ Юὑ ȳῂ ȳЏᵂȳԓ ԍ

Ȳ Ẕ STEM ế ᾨ ϩɎTsupros, Kohler, & Hallinen , 2009ɏȴ 

ȲSTEMױ֪ ᵂ ѻ ᾼ ї Ȳ ֯ὑ ῀ ֥ᾼᴩⱢȲ Ӧ ᴩⱢȲҠ

ṿ צ῏ ᾼҟ ӣ ῀דּ ẃ ḟ Ȳ Ғ ῏≈ᴕᾼ ᾛἤȲ ӣᾼֵаἤȲ

▐ Ḇ ֥ ᾼ≈ᴕ ȲѿẦᵗ ῏ẃ ᾼӢ♄ ȴ 

ϡȳ ᴩⱢ  

Fishbeinế AjzenɎ1975ɏ ҏ ἤᴩⱢ ɎTheory of Reasoned Action, TRAɏȲ ἤᴩ

Ɫ ѻ ῂ ї ᾼṔ⇔ҏ Ȳ ⱢϢ╥ѿ ἤᾼѠהẃḟứẔᴩⱢ ȴה ה Ɫ

Ϣצᶙԓ ạᴞАᴩⱢᾼ ϩȲᴩⱢᾼ Ӣѻ ╥ắẞ ᴩⱢᾼ ⇔ ѻ ᾼ ȴẔМ

ᴩⱢᾼ ⇔╥ Ϣ Ӧ ҟᾼ Ȳ Ӣ ứ ᾼֻ ч ȷѻ ╓ᾼ╥ắẞ

҃Ϣᾼ ᴩⱢἬ Ӣᾼ Ȳ ᾼ Ҡצ ‚ṿ ϢḂ Ԓᾼ ᾎȲἨ╥ ṿ

Ϣҟ Ṷד ᾼᴩⱢȴᴖҵӢ֪ ѻ ╥ ᴩⱢ ⇔ếѻ ẃ ᴩⱢȴ֪ױ Ϣ

ҏ█ ᴩⱢ Ȳ Ἤדצ ᾼ Ȳṳᴕ ᴩⱢᾼ ∟ὨȲẃḟứẔᴩⱢ

Ȳֽ 1Ἤӱȴ 
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1  ἤᴩⱢ  ה

ẃ ȸFishbein, M., & Ajzen, I. (1975: 16). Belief, attitude, intention, and behavior: An introduction to theory and 

research. Reading, MA: Addison- Wesley. 

AjzenɎ1985ɏԛҒϤ῀ ᴩⱢ ạᾼ Ȳ ҏ ᴩⱢ ɎTheory of Planed Behavior, 

TPBɏȲṳ ῀ ᴩⱢ ạ╥╓ ᴩ ᴩⱢ Ϣ῀ ẞᾼ ὔ ⇔ȴ ᴩⱢ

ȲҠѿⱢ ϢᴩⱢᾼ Ӣ∂ ҏד ᶙ ᾼ ɎAjzen, 1991ɏȲֽה 2Ἤӱȴ 

 

2  ᴩⱢ  ה

ẃ ȸAjzen, I. (1991: 185). The theory of planned behavior. Organizational behavior and human decision 

processes, 50. 

ᴩⱢ ᾼ ӣ ד ᾛȲ ҟБ ӣ֯ ╥ ȳῂ ᴩⱢиέɎѵ

Ў, 1998ɏȴῺ ѿד ᴩⱢ ӣ֯ ṎѠ ᾼד ṅӼשׁ ɎֵCheon, Lee, Crooks, 

& Song, 2012; Sadaf, Newby, & Ertmer, 2012; Teo, Koh, & Lee, 2011ɏȴ 

Ȳױ֪ AjzenἬ ҏᾼ ᴩⱢ Ȳה ẁӐׁשṅ֯ ϢᴩⱢ ᾼ Ȳṳ

Ӧ ▲ ᵒ ῶѐ⇔Ȳ᾿ Сѿᴷ ɎAjzen, 2002ɏȴᴖ Ἤ ПᴩⱢכ Ȳה

Ҡѿ ᵗ ᴩⱢᾼ ӢȲṳ᷄ҏᴩⱢḂ ᾼ ֪ Ȳ ạ ֪ ẃ כ ᴩⱢ

ɎAjzen, 2002ɏȴ╝Ӑׁשṅ Ӧ ᴩⱢ ẃиέ῀ ֥ᴩⱢȲṳ ֪ иⱢ

῀ ֥ᴩⱢᾼ ⇔ȳ῀ ֥ᾼѻ ȳ ῀ ֥ᾼ῀ ᴩⱢ ạȲ ṷ֪

צ ᾼ ῏῀ ֥ᴩⱢ Ȳṳ‚ṿᴩⱢᾼ Ӣȴ 
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Ϯȳ ῀ ֥ᴩⱢ 

῀ ֥Л Ҭ╥ Л֝ᾼ ῀דּ Сѿ Ȳ֥ᴖ╥ ӣϚứᾼѠᾎȲ Ȳ

᷂Л֝ẃ ȳЛ֝ ȳЛ֝װ ᾼדּ ῀ оἨ Ȳ∂ כ ᾼṆ о≈ᴕȲẃ

Єᾼ῀ ӣɎԉэԜȲ2010ȷ ừӂȲ2006ɏȴLeonard-BartonɎ1995ɏ Ɫ ֥Л֝ ᾼ

῀ Ȳ╥ ẃ ᾼ Ḗȴѿ Эᾼ ẃ Ȳ ϢἬ ᾼ῀ ᶾ ѡ Ȳ

Ӈ с Ϣ῀ ᾼ ᾛἤȲṿ῀ ֥ װ Ȳ ЄẔ῀ ᾼ ϩɎ Ȳ2005ɏȴ 

SchneiderɎ2011ɏ ҏ῀ ֥ᾼѻ ҳ ӭᾼȸ(1) ᵗ ᵅ῀ ᾼ оȷ(2) 

Ӣ ῀ ᾼ ϩȷ(3) ֥ἤ῀ ὔᶮכ  ȷ(4) ю ӢЛӔ ᾼ ȴ֪

Ȳױ ῀ ֥ ᵗ Ӣ Ȳṳ Ӣ כ ȴѿ ῏ ӣ῀

֥ᾼ ẃכȲ ῏ ֯ ȳѡ ȳцѝо М Ϡ Ȳ Ғȳ ȳ

ȳ иếḂ ҃ ᾼ ᾎȴ῀ ֥ᾼ Ȳ ẃ Ӣѩ Ȳ ѩȲ᷅

ế и МἬ ẞ ᾼ ᾎȴ Ӣ ֥ᴞАᾼכᾎȲӣ ᾼ≈ Ȳ ᾼ Ȳ

ᵗὑ҃צ ᾼӢ♄ȴ῀ ֥ЛҬ ὑ Ғ ᾎȲӼ ᵗ Ӣ ֥ ᾼế ᾼצ ᾎ

ɎChiu & Linn, 2011ɏȴӦױҠ Ȳ͂֯ ϱ і ῀ ֥ᴩⱢȲ Ḇצᵗὑ ῏ᾼ ȴ

ᴖӐׁשṅӼ ᴩⱢ МᴩⱢ Ӣᾼ֪ ẃ ȸ 

ɎϚɏ ῀ ֥ᴩⱢᾼ ⇔ 

⇔ᾼв Ӧ ȳ ῀ȳ ᴩⱢϮѠ ȲӼᵛ BrecklerɎ1984ɏ ҏᾼ ⇔ ABC

₤ɎABC model of attitudesɏȴ ╓ Ϣ ⇔ ᾼ ȲҔᵶӔ Ἠ ᾼ ȷ

῀ ╓ Ϣ ⇔ ᾼ‒Ԋȳ≈ ế ἤ ᾎȷᴩⱢ ⁄Ɫ Ϣ ⇔ ҟᾼ

ᴩⱢế ȲἬ Ӣᾼ Ϣᴩ ֣Ȳױ AjzenἬ ҏ ᴩⱢᾼ ד⇔ ȴ 

ṅἬשӐׁױ֪ STEM ᵂ ᾼ῀ ֥ᴩⱢȲ Ϡ ῏ ᴩⱢᾼ ⇔ ֣ҵȲ

ӼҒϤ ῏֯ STEM֢ דּ ᾼ ⇔ȲѿϠ ῏ ῀ ֥ᴩⱢᾼ ⇔ ҟ֢֯

דּ ᾼ ⇔ ᾼ … ⇔ȴṳ иⱢּד ȳ ȳѿцЏ ᶾϮדּ דּ

⇔ȴKlopferɎ1971ɏ דּ ᾼ ⇔ иⱢ דּ ᾼ ֻ ⇔ȳ דּ ᾼ ắ ⇔ȳ ӣּד

ᾼ ⇔ȳṹắּד ȳצ דּ דּ ד ♄ ȳ֯ דּ Ӣ ᾼ ȴ

ὭӖ Ɏ2006ɏ⁄ ẞּדᶾ ⇔… Ϣ ᶾדּ ᶾדּ Ἤ Ӣᾼ‒Ἐȳв֯ ȳ ᴩ

֣ȴѹӦὑЏ ᶾᾼדּ╥ їȲּדᶾ Џ ᾼ ⇔Ҡ ╥ẓצ ЛҠиᾼ …Ɏᴂѝ Ȳ

2009ɏȴҫҵ֯ ⇔ϱȲҠѿ ╥ ᾼ ᾎ ᵂᾎȲἨ ╥ ᾼ ֻ ⇔Ɏ

Ȳ1989ɏȴReyesɎ1984ɏ ⇔иⱢ ᾼ‒ї ⇔ȳ ᾼᴞᶺ Ἐ ⇔ȳ
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ᾼ ⇔ȳѿц ᾼ ֥ῶ ⇔ ȴ 

֯ STEM ᵂ М ṅ ₇Ἠ ᾼᴩⱢȲҠ ẞּד ᾼ ⇔ȷ ᶾדּ╥

₇ᾼ ȲW⁄ ẞЏ ᶾᾼדּ ⇔ȷᴖ ὑ Мᾼ иέȲӼ ẞ ᾼ ⇔ȴ

╥ѿӐׁשṅ Ɫ ῀ ֥ᾼᴩⱢ ⇔ ῀ ֥ᾼᴩⱢ Ȳᴖ ῀ ֥ᴩⱢᾼ ⇔

֢ ᾼדּ ⇔ẓדצ Ȳ╝Ӑׁשṅѿױẃ∂Ӵ Ϛȸ 

H1ȸSTEM ᵂ М ῀ ֥ᴩⱢᾼ ⇔ Ӕ֣ ῀ ֥ᴩⱢ ȴ 

H1aȸ ῀ ֥ᴩⱢᾼ ⇔ דּ ⇔ᵧ Ӕד ȴ 

H1bȸ ῀ ֥ᴩⱢᾼ ⇔ ⇔ᵧ Ӕד ȴ 

H1cȸ ῀ ֥ᴩⱢᾼ ⇔ Џ ᶾדּ ⇔ᵧ Ӕד ȴ 

Ɏϡɏ῀ ֥ᾼѻ  

ѻ ╥ắẞ҃Ϣᾼ ᴩⱢἬ Ӣᾼ Ȳ ᾼ Ҡצ ‚ṿ ϢḂ Ԓ

ᾼ ᾎȲἨ╥ ṿ Ϣҟ Ṷד ᾼᴩⱢȴ֪ױѻ Ҡѿ ╥ӦϢ ᾼФ Ἤ ӢȲṳ

ⱢϚ ῂӻ …ȴ ῂ Ӑ Ȳ כ╓╥… Ӧ  ᾼФ ȲἬ ҏẃᾼ Ϣ

…ᶮ ɎGranovetter,1992ɏȲױϚ Ἐ Ϣ Ἤ ᾼצ … ẔᴩⱢȲ ṷ═ Л

ᾼϢ …ȲϢ Ҡѿ ẞẔῂӻȳ ֝ц ῂ ӭᾼȲѻ ἘҔᵶ‒ԉ ‒ԉȳ

ạ ȳ ȳṝԌ ᵑ ֝ȴBourdieuɎ1986ɏ цῂ Ӑ ὑϢ …Ȳ

ᴖϢ …╥ Ӧӻ Ἤ∂Ӵȴ֪ױȲῂ Ӑ ц ὑϢ … вᾼ ɎNahapiet 

& Ghoshal, 1998ɏȲẔ ứῂ Ӑ ẁ Ӣі ᴩⱢᾼἬ ᾭ ɎKankanhalli, Tan, & Wei, 

2005ɏȴ 

Ϛ Ɏ2012ɏׁשṅ╓ҏ МӢӔ֣ STEM ⇔ȳῂ ќ═ с STEMᾼ

Џ Ἥ ȴCasadế JawaharlalɎ2012ɏѿ Ϣ ᵂẃіϤ STEM Ȳṳ ẞῂ

ᴩⱢ ᾼḂ ȴ ṅӼשׁ ֯█ṷ ϱȲ Ӣ Ɫᴔ ╥ќ═҃ ᾼכ

ᾼ ȴ╥ѿ֯ ᾼ МȲắẞᴔ ֝ ᾼ ꜙЄȲἏἏ╥ ӢᴩⱢᾼ

ȴ֪ױӐׁשṅ Ɫ֯῀ ֥ᾼѻ ῀ ֥ᴩⱢȲ╝Ӑׁשṅ ѿ ҏ ϡȸ 

H2ȸSTEM ᵂ ᾼ῀ ֥ѻ Ӕ֣ ῀ ֥ᴩⱢ ȴ 

ɎϮɏ῀ ֥ᾼ῀ ᴩⱢ ạ 

AjzenɎ1985ɏ ῀ ᴩⱢ ạ иⱢ Ϣ ᴞṝ ϩᾼϠ Ȳ Ϣ Ӑṝ Ԉᾼᵒ ȴ

Ϣᴞṝᾼ ῀Ȳ BandureɎ1977ɏἬ ҏПῂ ῀ Ὼȴ֯ד М Bandura
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ᴞᶺ ᾼ ἤȲ Ɫ ẞ ᴩ█ϚᴩⱢ ֥Ẕӭ ȲѹẔӐṝצ− Пᴞᶺ

Ȳ⁄ ҟ ᴩ ᴩⱢȴ֪ױṼ BanduraПứ Ȳᴞᶺ ╥╓Ϣ ᴩ

Ϛ ᴭПᴩ ẃ Ϛ█כ ╠ứӭ Ȳ ᴩ ṷᴩ ᾼ ϩᵒ Ȳ ṕПȲẔṳ‍

ӐṝἬ Пᶾצ Ȳᴖ╥֯ὑẔ ᵡ ӣױᶾ Ȳѿ ԉכ ᾼᴞᶺ ϩᵒ ɎBandura, 

1986ɏȴ╝ ϚḔ Ӣᾼ῀ ֥ ϩ ẓ ӣ ϩ ᴩ῀ ֥ᾼ‒їȲ

Ӣᾼᴞᶺ ȴ 

∂ „∑Ɏ2012ɏׁשṅ Ӣ ᴞᶺ כ ᾼ Ȳ ЮϤᴞᶺ

ḽЅӢᾼכ ᶁצ Ȳ ᵑ╥ ὑЅӢᾼ ᴞ‒їϱ Ἤצ сȴPISA Ӽ

Ӣᾼᴞᶺ ᴞᶺ ἘȲ ӱ Ӣᾼᴞᶺ ᴞᶺ ἘҠ כ צ Ɏ Ȳ

2014ɏȴ ₲ᵷɎ2007ɏ ᴩ ᴞᶺ ѻ …ПׁשṅȲ ҏ ᴞᶺ ѻ

ẓדצ ἤȴ ᾼᴞᶺ Ȳ ѻ ᴩ ȴ֪ױ ῏ STEM ῀

֥ᴩⱢᾼᴞᶺ ᴷȲӼ╥ ῏ ῀ ֥ᾼᴩⱢᾼ ֪ ȴἬѿӐׁשṅ ῀

֥ᾼ῀ ᴩⱢ ạ ῀ ֥ᾼᴩⱢȲӦױ ҏӐׁשṅᾼ Ϯȸ 

H3ȸSTEM ᵂ ᾼ῀ ֥῀ ᴩⱢ ạ Ӕ֣ ῀ ֥ᴩⱢ ȴ 

ȳ ׁשṅѠᾎ 

Ϛȳ ׁשṅ▐  

Ӑׁשṅ֯ס STEM ᵂ М῀ ֥ᴩⱢᾼ ⇔ȳ῀ ֥ᾼѻ ȳѿц῀

֥ᾼ῀ ᴩⱢ ạ ῀ ֥ᴩⱢ ᾼ Ȳ∂Ӵ῀ ֥ᾼᴩⱢ ȴṳиέ֢ה דּ

⇔ ῀ ֥ᴩⱢᾼ ⇔П ᾼ ἤȴׁשṅ▐ ֽ 3Ἤӱȴ 

 

3  Ӑׁשṅ▐  
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ϡȳ ׁשṅѠᾎ 

Ӑׁשṅѻ ѿ Ẫ ▲Ɫѻ ᾼׁשṅѠᾎȴ Ẫ ▲ᾎ╥ Ϛ Ȳ╟СϚ ẓ

҅ῶἤᾼ ῏Ἤ ᾼч Ȳ ѿ ᴷԓ ӕ ὑ█ ứ ᾼ ⇔ἨᴩⱢч ȴױ Ѡᾎ

Ϡṿӣ֯ ṅȲḆשׁ Є ṿӣ֯Ӗ ▲ȳ ῏ ṓ ȳᴩ ▲ ֢ ӣ ȴ

Ӑׁשṅ ϚἬ῀֤ᾼ Ṏ ȲẔ ɦӢ♄ּדᶾ ɧ ɦЏ ᶾדּ Ṏ ɧ

ᾼ › Ɫׁשṅ ▲ Ȳ ᴩ ▲Ȳѿ Ϡ ֯ STEM ᵂ М ῀ ֥ᴩⱢ

ᾼ ⇔ȳѻ ȳ῀ ᴩⱢ ạȲѿц῀ ֥ᴩⱢᾼ Ȳṳ ẃ ᴩ и

έȴ 

Ϯȳ ׁשṅ  

Ӑׁשṅ… STEM ᵂ ᾼׁ֢שṅ ᴩⱢᾼ ȲⱢṿ ῏Л ὑ STEM

ᵂ ắ ӢȲѹṿׁשṅ ὨҠ ẁ Ɫӑẃ ᾼ ᴕȲ֪שׁױṅ ▲ ứⱢ

ắ STEM ᵂ ᾼ › ȴӐׁשṅ ѿ ϚἬ῀֤ᾼ Ṏ ȲẔ ɦӢ

ᶾדּ♄ ɧ ɦЏ ᶾדּ Ṏ ɧᾼ › ⱢѻȲ Ϡ ẔἬ Ṏᾼᴞ Ӣ♄ּדᶾ

ᴩ ṅȲṳҔᵶᾬ ȳо ȳӢᾬȳ оȳѿцӢ♄ּדᶾ  ᾼ › ẃ ᴩ

Ẫ ὍȲׁשṅ Ԛ Ɫ 83ϢȲצ Ẫ ӐԚ 83ԌȲ֫ן 100̟ ȴ֫ן Ӑ

ֽῶ 1ȴ 

ῶ 1  ▲ ῶ 

￼  Ӑ  ᴍиѩ(%) ᴍиѩ(%) 

ἤᵑ    

ḽἤ 42 50.6 50.6 

Ѕἤ 41 49.4 100.0 

ד     

Ϛד  25 30.1 30.1 

ϡד  4 4.8 34.9 

Ϯד  13 15.7 50.6 

ҳד  24 28.9 79.5 

 ṅἬ 17 20.5 100.0שׁ

    Ṇדּ

о Ṇ 12 14.5 14.5 

ӢỄּד Ṇ 4 4.8 19.3 

ᾬ Ṇ 13 15.7 34.9 

ᶾדּ Ṇ 50 60.2 95.2 

דּ Ἤ 4 4.8 100.0 

ԉ     דּ

о  12 14.5 14.5 
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Ӣᾬ 5 6.0 20.5 

Ӣּ80.7 60.2 50 ד 

ᾬ  12 14.5 95.2 

о 4 4.8 100.0 

ҳȳ ׁשṅЏẓ 

ӐׁשṅЏẓ ӣ LikertХ ѐ⇔ ῶȲиⱢ דּ ⇔ ῶ ῀ ֥ᴩⱢ ῶȴ דּ ⇔

ῶ ӣ Friday Institute for Educational InnovationɎ2012ɏἬ П ῶȲҔᵶּד ⇔ȳ

⇔ȳцЏ ᶾדּ ⇔ȲẔ‒⇔ в Ϛ ἤ… Cronbach Ŭ иᵑⱢ 0.9ȳ0.92ȳ0.88ȴ

῀ ֥ᴩⱢ ῶᾼ ⁄ѻ … ᴕ֢ ῏Ἤ П ῶẃᵂ Ӕȴṳ ӦẒ

ᴯ ᴩ ▲ Ȳ ∟ ∟ᾼ ṓ ∂ Ȳ Ӕהᾼ Ẫ ῶȲѿ ’

Ẫ йׁ֥שṅᾼ ḖȲѹ ֥ὑ ᴷ ȲẔ‒ ⇔иέ ֽῶ 2Ἤӱȴ 

‒⇔иέᾼ Ὠ ӱȲ֢ ᾼ Cronbach Ŭ ꞋЄὑ 0.8Ȳ ֥ CuiefordɎ1965ɏѿц

NunnallyɎ1978ɏἬ ҏ‒⇔ᾼ  0.7ᾼ ȴӼ ֥ ῏Ἤ ⱢᾼCronbach Ŭ… Єὑ

0.8ᾼ ‒⇔ɎBryman & Cramer, 1997ɏȲ ӱ֢ ῶП‒⇔ᶁҠ ắȴ 

⇔иέϱȲӐ Ẫ ╥ ῏ᾼ ῶ ᴖכȲṳ ᴷ ẃ ӔӐ

ṅשׁ ῶȲ ϱБẓד Пв ⇔Ȳ ӱҏ ЏẓБ Ṝ Ἤ ṅᾼשׁ ӭȴᵀⱢ

Џẓ Ἠ Ἐᾼ ⇔Ȳ ∂ ⇔ẃ ȲSchwabɎ1980ɏ╓ҏ

⇔ᾼ ӭ ѻ ѹ ᾛṿӣᾼ╥ן ⇔ế ᵑ ⇔ȴ 

ן ⇔ Fornellế LarckerɎ1981ɏᾼ∂ ȲиᵑⱢȸɎ1ɏ ᵑ ӭ‒⇔Єὑ 0.5ȷɎ2ɏ

֯ ᾼ ֥‒⇔ɎConstruct reliability, CRɏЄὑ 0.8ȷɎ3ɏ ֯ ᾼӂᶁ ἼậɎAverage 

Variance Extracted, AVEɏЄὑ 0.5ẃ ᴷ ȴӦῶה 2Ҡ῀Ӑׁשṅᶁ֯ ѿϱȲẓצ

ṏֻᾼן ⇔ȴ 
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ῶ 2  ῀ ֥ᴩⱢ ῶП‒ ⇔иέ 

֤  CR
a
 AVE

b
 Cronbach Ŭ Ẫ ᴕẃ  

῀ ֥ᴩ

Ɫᾼ ⇔ 
.96 .84 .95 

ѵ ЎɎ1998ɏ 

Ajzen Ɏ2002ɏ 

῀ ֥ᾼѻ

 
.88 .65 .82 

ѵ Ўȳ ȳ ȳụ ЧɎ2012ɏ 

ShepherdȳSparksế Guthr (1995) 

Casadế JawaharlalɎ2012ɏ 

῀ ֥ᾼ῀

ᴩⱢ ạ 
.92 .85 .83 

MahoneyɎ2010ɏ 

Casadế JawaharlalɎ2012ɏ 

῀ ֥ᴩⱢ

 
.93 .86 .84 

ShepherdȳSparksế Guthr (1995) 

Casadế JawaharlalɎ2012ɏ 

LouȳLiuȳShihȳTseng (2011) 

ȸa ֥‒⇔ (Composite Reliability, CR)ȸ(ɆLi)
2
/((ɆLi)

2
+Ɇvar(Ei))ȴ 

bӂᶁ ậ  (Average Variance Extracted, AVE)ȸɆLi
2
/(ɆLi

2
+Ɇvar(Ei))ȴ 

Li = ֯ ᾼ֪ ȴ 

Var(Ei) = П ȴ 

ᵑ ⇔ᾼᵒ Ȳŋ⁄иᵑⱢȸɎ1ɏ֢ П ד … ╥ᵡЊὑ0.85ɎKim & Malhotra, 

2003ɏȷɎ2ɏ֢ ӂᶁ ậ ПӂѠ ╥ᵡЄὑ֢ П ᾼד … ᵒ

ɎFornell & Larcker, 1981ɏȴӦῶ 3ᾼ ӱȲ֢ ᶁ ֥ Ȳ֪ױ Ӽẓצ ᵑ

⇔ȴ 

ῶ ṅשׁ  3 ד иέῶ 

 
῀ ֥ 

ᴩⱢ ⇔ 

῀ ֥ 

ѻ  

῀ ֥ 

῀ ᴩⱢ ạ 

῀ ֥ 

ᴩⱢ 

῀ ֥ᴩⱢ ⇔ .91    

῀ ֥ѻ  .66***  .81   

῀ ֥῀ ᴩⱢ ạ .39***  .54***  .92  

῀ ֥ᴩⱢ  .51***  .67***  .66***  .93 

ӂᶁ  4.06 3.69 3.30 3.60 

 0.75 0.68 0.84 0.74 

ȸ Ṕ Ɫ ֯ ᾼӂᶁ ậ ПӂѠ ȴ 

*** p < .001ȴ 

Хȳ  

Ӑׁשṅѻ ṿӣ Predictive Analytics SoftWareɎPASWɏ Smart Partial Least Squares

ɎSmartPLSɏẒ ӣ ᴩѿϯᾼиέȸ 

ɎϚɏ ἤ иέȸѻ ֯ᵧ ֢ ӭᾼ и ᾓȴ 
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Ɏϡɏӫ ד иέȸѻ ֯ ֢ דּ ⇔ ῀ ֥ᴩⱢᾼ ⇔ ᾼדФ

…ȴ 

ɎϮɏ иέȸӐׁשṅἬ ӣᾼSEMиέѠᾎⱢ ЊӂѠᾎɎPartial Least Squares, PLSɏȴ

Ѡᾎ Ɫנ иέ Ḗᴖ ҏȲᴖ ֯ ӣ֯ ῂ ȴPLS╥

ӣ ᾼ ἤ ֥ứ ҏϚ ѻכԌ ∟Ȳɔ ӣ ẃ ṳ ѻכԌ ᾼ

…ȲẔẓצЛắ ᾼֵаԚ ἤȲ Ҡ ắЊ Ӑᴷ ᾼ ἤȲӼ

Ɫׁשṅ῏ἬṿӣɎ´ ╜Ȳ2011ɏȴ 

ȳ Ὠ  

Ϛȳ иέ 

Ɫ ֢ דּ ⇔ ῀ ֥ᴩⱢᾼ ᾓȲӐׁשṅԒ ֢ ӭ иᾼиӁ ᾓԝ

ӱֽῶ 4ȴ דּ ⇔ ῶ иȲ Мѿɦּד ⇔ɧɎM = 3.72, SD = 0.71ɏᾼӂᶁ Ȳ

ᵅᾼ⁄Ɫɦ ⇔ɧɎM = 3.08, SD = 0.90ɏȴ ᴖṕȲ֢ Пӂᶁ Ꞌ ẞ 3ѿϱȴ

῀ ֥ᴩⱢ ῶ иȲѿɦ῀ ֥ᴩⱢ ⇔ɧɎM = 4.06, SD = 0.75ɏᾼӂᶁ Ȳ ᵅ

ᾼ⁄Ɫɦ῀ ֥῀ ᴩⱢ ạɧɎM = 3.30, SD = 0.84ɏȴ ᴖṕȲ֢ Пӂᶁ Ꞌ ẞ 3

ѿϱȴ ᴖṕȲ › ֯ STEM ᵂ Мᾼ דּ ⇔ ῀ ֥ᴩⱢ ᶁצ ᾼ

иȴ 

ῶ ṅשׁ  4 ֢ иӁᾭᾓ 

ṅשׁ  N ӂᶁ   95% CI 

דּ ⇔ ῶ     

דּ ⇔ ῶ 83 3.72 0.71 [3.57, 3.88] 

⇔ 83 3.08 0.90 [2.88, 3.27] 

Џ ᶾדּ ⇔ 83 3.70 0.66 [3.56, 3.84] 

῀ ֥ᴩⱢ ῶ     

῀ ֥ᴩⱢ ⇔ 83 4.06 0.75 [3.90, 4.22] 

῀ ֥ѻ  83 3.69 0.68 [3.55, 3.84] 

῀ ֥῀ ᴩⱢ ạ 83 3.30 0.84 [3.11, 3.48] 

῀ ֥ᴩⱢ  83 3.60 0.74 [3.44, 3.76] 

ȸCI= ‒ ȴ 

ẔװȲ֢ דּ ⇔ ῀ ֥ᴩⱢ ⇔ ᾼ …ȲӦῶ 5ҠכҏȲɦּד ⇔ɧ

ɦ῀ ֥ᴩⱢ ⇔ɧП ᵧ ᾼӔ֣М⇔ד Ɏr(81) = .42, p < .001ɏȴɦЏ ᶾדּ

⇔ɧ ɦ῀ ֥ᴩⱢ ⇔ɧП ᵧ ᾼӔ֣ ד⇔ Ɏr(81) = .64, p < .001ɏȴɦ
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⇔ɧȳɦЏ ᶾדּ ⇔ɧ ɦּד ⇔ɧП ᵧ ᾼӔ֣М⇔ד Ɏr(81) = .45, p < .001; 

r(81) = .60, p < .001ɏȴɦЏ ᶾדּ ⇔ɧ ɦ ⇔ɧП ᵧ ᾼӔ֣М⇔ד Ɏr(81) 

= .34, p < .01ɏȴ 

ῶ 5  ֢ דּ ⇔ ῀ ֥ᴩⱢᾼ ⇔ ד иέῶ 

 
῀ ֥ 

ᴩⱢ ⇔ 
דּ ⇔ ⇔ 

Џ ᶾדּ

⇔ 

῀ ֥ᴩⱢ ⇔ 1    

דּ ⇔ .42***  1   

⇔ .21 .45***  1  

Џ ᶾדּ ⇔ .64***  .60***  .34** 1 

ӂᶁ  4.06 3.72 3.08 3.70 

 0.75 0.71 0.90 0.66 

** p < .01. ***p < .001ȴ 

Ӑׁשṅѿ SmartPLS ᴩ ЊӂѠᾎɎPartial Least Squares, PLSɏиέȲᵓӣ

צ Ӑ 83Ԍ ᴩἸ ᾎɎbootstrappingɏч Ἴ ẃ Ἴ и ᾼ ȴѿ ЊӂѠ

ᾎẃ ṅשׁ ₤▐ ѻ иⱢϡ Ḕ ȴ Ԓ╥ ₤ᾼ‒ȳ ⇔Ȳֽ›Ἤ ȲꞋ

∂ṅשׁ ѿϱȲẔװ⁄╥ ₤ᾼ … ᾼцẔ ἤȴ ₤ Ȳѿ

… ɎPath Coefficientsɏц t ẃᵒ ṅשׁ ₤М П …ᾼ ⇔ѿц╥ᵡ ẞ ἤȴ

֯ ₤ᾼ֢ П ϩ Ȳѿ R
2 ῶӱ╓ ֯ ᾼ ϩȲṳ ᵒ

ὨἬӱֽῶ 6ȴ֯ STEM ᵂ ῀ ֥ᴩⱢ Ѡ Ȳ ắẞ῀ ֥ѻ Ɏɓ=.39ɏ

῀ ֥῀ ᴩⱢ ạɎɓ=.42ɏ Ȳѿ῀ ᴩⱢ ạ ЄȴҫҵȲׁשṅ ῀Мה

֥ᴩⱢ R
2… Ɫ.594ȲҠ 59.4%͂ ֥ᴩⱢ ᾼ ὨȲֽ 4Ἤӱȴ 

ῶ 6  Ӑׁשṅ ה ἤиέῶ 

 …  t  

῀ ֥ᴩⱢᾼ ⇔--->῀ ֥ᴩⱢ  .09 1.21 

῀ ֥ѻ --->῀ ֥ᴩⱢ  .39***  3.87 

῀ ֥῀ ᴩⱢ ạ--->῀ ֥ᴩⱢ  .42***  4.01 

*** p ʤ .001ȴ 
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4  Ӑׁשṅ ה иέ  

ϡȳ  

ϱ ṅиέשׁ ὨȲ֢ ῀ ֥ᴩⱢ П ᾼ …Ȳѿ῀ ᴩⱢ ạⱢ

ᴩⱢ ᾼ ȲẔװⱢѻ ȴӦὑϢ ֵᴩⱢᾼ Ӣ ắẞ ֵ֪ Ȳ

ṳ‍ᶙԓҠӦ֢Ϣ ᶳἬ ạȲ֪ױ ᾼᴩⱢắẞ‍ ᶳ֪ Ȳ⁄Ӈ ᴕ ῀

ᴩⱢ ạ῀ Ȳ╝ӐׁשṅЄ ֥ AjzenɎ1985ɏἬ ҏ ᴩⱢ ᾼ ἘȴӐׁשṅ

ṅשׁ֢ ứ Ὠԝӱֽῶ 7ȲЄ ҏѿϯ ȸ 

ῶ ṅשׁ  7 ứ Ὠ 

ṅשׁ в  ἤ Ὠ 

H1ȸSTEM ᵂ М ῀ ֥ᴩⱢᾼ ⇔ Ӕ֣ ῀ ֥ᴩⱢ 

ȴ 
ӑ  ЛכӴ 

ῶ ṅשׁ  7 ứ ὨɎ ɏ 

ṅשׁ в  ἤ Ὠ 

H1aȸ ῀ ֥ᴩⱢᾼ ⇔ דּ ⇔ᵧ Ӕד ȴ  כӴ 

H1bȸ ῀ ֥ᴩⱢᾼ ⇔ ⇔ᵧ Ӕד ȴ ӑ  ЛכӴ 

H1cȸ ῀ ֥ᴩⱢᾼ ⇔ Џ ᶾדּ ⇔ᵧ Ӕד ȴ  כӴ 

H2ȸSTEM ᵂ ᾼ῀ ֥ѻ Ӕ֣ ῀ ֥ᴩⱢ ȴ  כӴ 

H3ȸSTEM ᵂ ῀ ֥῀ ᴩⱢ ạ Ӕ֣ ῀ ֥ᴩⱢ ȴ  כӴ 
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ɎϚɏSTEM ᵂ М › ᾼɦ῀ ֥ᴩⱢ ⇔ɧ ɦ῀ ֥ᴩⱢ ɧ Ӕ֣

ᾼ  

ṅשׁ Ὠ ӱ ῀ ֥ᴩⱢ ⇔ ῀ ֥ᴩⱢ ẓצ М⇔ד Ɏr(81) 

= .51, p < .001ɏȲᵀṳ ᾎ ᴩⱢ ⇔ ᴩⱢ ᾼ ӢȴӐׁשṅ Ɫ ᾼ ֪֯

ὑ Ajzen ᴩⱢᾼ ⇔╥ẃᴞὑ ᾼ Ȳᴖ в ӣиּד Ȳ ὑ М ӣ

῀ ֥ᴩⱢᾼ Ɫ ӢȲ╥ѿ֯ ᴩⱢᾼ ϱȲҠ ױ֪ Ӣ Ȳṳ о ᴩⱢ

ᾼ Ὠȴ Ẃ ṿӣ ₤њ ᾼᴩⱢ ⇔ ᴷȲṿӣ῏ Л Ҭᴕ ғ Ȳ

ᴕ ϱ ғ ȳ ғ Ȳ֪Ɫ ᵫ ṿӣ῏ṳ‍Ҭצ Ϛғ ȷ ⁄ṿӣ῏

ЛὙӪ ϱצ₤ ᾼғ Ȳ֯ ṿӣ ₤њ ᾼᴩⱢϱȲ Л Ӣϱ ᴩⱢ Ȳṿ

ᴷ Ὠ Ӣ ȴ ῀ ֥ᴩⱢᾼ ⇔Ӽ╥ֽױȲӦὑ ᾼЛṜȲ ῏Ҡ ᾎ ᴩ

Ɫᾼ ⇔ ֯ᴩⱢ ПϱȴױҵȲӼצҠ ֽ Scottế WillitsɎ1994ɏᾼׁשṅἬ цȲ╥

Ẕ֪҃ ẃч ֯ᴩⱢϱȴ 

ɎϡɏSTEM ᵂ М › ᾼɦ῀ ֥ѻ ɧ ɦ῀ ֥ᴩⱢ ɧצӔ֣

ᾼ  

ṅשׁ Ὠ ӱ῀ ֥ѻ ῀ ֥ᴩⱢ ẓצ ד⇔ Ɏr(81) = .67, 

p < .001ɏȲѹѻ ᴩⱢ ᾼ Ӣȴῶӱ › ֯ STEM ᵂ ắ ֝

ᾼ Ȳ ֝ ῀ ֥ᴩⱢ Ίứќ═Ȳ⁄ › ч ҏᾼ῀ ֥ᴩⱢ

ȴ ӔếɎ2001ɏ ẞἭ ᴩⱢᾼ ӢȲṳѿױẃ Є ᾼד‌

ᴩⱢȲᴖױ Ἥ Ҡ ╥ ҃Ϣ ќ═ᾼ֫ Ȳ֪ױӼẻ AjzenἬ Пѻ ᴩⱢ

ᾼ ȴ֪ױȲ ֝ ᾼ ⇔Ӽ╥֯ STEM ᵂ М ῀ ֥ᴩⱢἬ ᾃᾼ

ȴ 

ɎϮɏSTEM ᵂ М › ᾼɦ῀ ֥῀ ᴩⱢ ạɧ ɦ῀ ֥ᴩⱢ ɧצӔ

֣ ᾼ  

ṅשׁ Ὠ ӱ῀ ֥῀ ᴩⱢ ạ ῀ ֥ᴩⱢ ẓצ ד⇔ Ɏr(81) 

= .66, p < .001ɏȲѹ῀ ᴩⱢ ạ ᴩⱢ ᾼ ӢȴҠṓ › ֯צ ᵂ

М ֥ STEM ῀ ᾼᴞ‒ц ϩ Ȳ⁄ᴞṝ ⱢẔ ῀ ֥ᴩⱢᾼ ϩ Ȳ

ᴖ ‚ › ֯ STEM ᵂ М῀ ֥ᾼᴩⱢȴҫҵ—ї ȳ Ɏ2009ɏ

ẞׁשṅ ӼצҠ ⇔ Ὠצ Ȳ֪ Ӑׁשṅ ậѿӔ֯ ɦӢ♄ּדᶾ ɧ

ɦЏ ᶾדּ Ṏ ɧᾼ › Ɫׁשṅ ȲẔМЄ ԌⱢӢ♄ּדᶾ › ȲӐṝ ᵂ
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ϩ ⇔ Ȳ ї‒צ ⱢᴞАצ ᾎҟ ד֥ ᾼ῀ ȲἬѿ҃ Ἤ ῀ᾼᴩⱢ ạ

ᴩⱢᾼ ϩϷ Є ὑẔ҃ ȴ 

ԃȳ ∂  

Ϛȳ  

ṅᾼиέשׁ ӱȲ › ֯ STEM ᵂ Мᶁᵧ ⇔ᾼ ⇔ȳѻ ȳц

῀ ᴩⱢ ạȴ › דּ֯ цЏ ᶾᾼדּ ⇔ › ῀ ֥ᴩⱢᾼ Ӕצ⇔

ד ȴ ῀ ֥ᴩⱢᾼ ⇔ȳѻ ȳ῀ ᴩⱢ ạ ᴩⱢП ẓצӔד ȲẔМ῀

֥ᴩⱢ ѻה ╥ѿ῀ ֥ᾼѻ ῀ ᴩⱢ ạ Ӕ֣ ῀ ֥ᴩⱢȴ֪ שӐׁױ

ṅ ҏѿϯ ȸ 

ɎϚɏSTEM ᵂ Ҡ Ӣ STEMᾼ῀ ֥ ⇔ ᴩⱢ Ȳṳ Ӣּ֯ד ȳ

Џ ᶾᾼדּ ⇔ȴ 

Ӣ֯ STEM ᵂ ∟Ȳ ῀ ֥ᴩⱢᾼ ⇔ếᴩⱢ ᶁᵧ ⇔ иȲ

ӱ STEM ᵂ Ҡ ᵗ Ӣ STEMᾼ῀ ֥ᴩⱢ ⇔ ῶ ȴׁשṅṳ

דּ ȳЏ ᶾדּ צ⇔ Ȳᴖּד ⇔ȳЏ ᶾדּ ⇔Б

ᾼדּ ɎὭọ Ȳ2001ȷ ԏ╢ȳ ȳד ȳὭọ Ȳ2005ȷGardner, 1975ɏȴ╝Ҡ

῀ STEM ᵂ Ȳ Ҡ ᵗ о Ӣ֯ STEM ᾼ῀ ֥ᴩⱢ ⇔ ᴩⱢȲ

‚ṿ Ӣ֯ ᵂ М ᴩ῀ ֥Ȳṳ Ӧ Ȳ о Ӣ ῀ ֥ᴩⱢᾼ ⇔Ȳṳצ

ᵗὑ Ӣּ֯ד ȳЏ ῀ᶾᾼדּ ȴ 

Ɏϡɏ Ӣ֯ STEM ᵂ Мᾼѻ Ȳѻ Ɫ ֝ ᾼ ќ═Ȳ ᵗὑ֯צ

STEM ᵂ ᾼ῀ ֥ȴ 

ṅשׁ ӱ › ֯ STEM ᵂ ᾼ῀ ֥ѻ ᾿ ῀ ֥ᴩⱢ Ȳ

ѹѻ ֯ Мѻ Ɫ ֝ ᾼ ќ═ȴ ᾼ Ҡѿ С Ӣ ᾼ

ϩȲ ᾼќ═⁄Ҡ ᵗ Ӣּט ᾼ Ȳ Ӧ ᵗȲ֯ Ɫᵺ ᾼ֮Ѡ ẁ

ᾼ ▐ếи ה Ȳ Ӣ֯ ᾼ ᵂ МȲ ֽᴶ ӣ֢ ῀ Ȳ ḟἬ

ẞᾼ Ȳṳ Ἤӣẞᾼד ῀ воȴҫϚѠ Ȳ֝ ⁄Ҡ ֥ᵂ ᾼᾁ

Ȳѿц֢ ᾼ῀ иṹȴ ᵑ╥֯ STEM ᵂ ӣẞ֢ ᾼ῀ Ȳḕᴯ֝

Ἤ  ᾼ῀ Л ױȲ֪֝ד ῀ ᾼӻ☼ẃ ֥῀ ȴ ֝ Фדӻ☼Ȳ
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иṹӻ ἒױᾼ῀ Ȳ Ḇ ‚ Ӣ῀ ֥ᾼᴩⱢ ɎHuang, C. C. & Huang, T. J., 2007ɏȲ

῀ ֥ᴩⱢᾼ Ӣ Ȳṳὑ STEM ᵂ М Ӣ῀ ֥ᾼᴩⱢȴ 

ɎϮɏ῀ ֥ᾼ῀ ᴩⱢ ạ ῀ ֥ᴩⱢ Ȳ╝ ‚ Ӣ ᴞᶺ ϩᾼ Ȳ

∂Ӵᴞᶺ‒їȲ ϚḔ ᴞᶺ ȴ 

ṅשׁ Ὠ╓ҏ῀ ֥ᾼ῀ ᴩⱢ ạ ᾿ ῀ ֥ᴩⱢ ȴ͂ ֥ᴩⱢᾼ

ӢȲӇ ∂Ӵ֯Ӑṝ Ɫ ֥֢ ῀ ẓצ ϩ ‒їᾼ ᾓϯИὔὑ Ӣȴ ᴞ Ɫ

ѽ ֥֢ ᾼ ϩ Ȳ Ӣ Л ҟ Ӣᾼ῀ Ȳᴖ ֣ὑ ═֯Ӑṝ צ

ϩҟ ᾼׄԓ דּ Ȳ ṿЛὔѻ ᾼ ᴩ῀ ֥ᴩⱢȴҫҵ Ϣ‒їЛṜȲ ᴖὔ

ṓᾼ Л ѻ ᾼᴩⱢɎ І Ȳ2006ɏȲѹ ὔצ цἴ ắᾼᴩⱢ ӢȲ

ṿ ᾎ ῀ ֥ᴩⱢᾼᴞᶺ Ȳᴖ ῀ ֥ ϩᾼ ȴ 

ϡȳ ∂  

ṅשׁ ȲSTEM ᵂ ṿ Ӣ֯῀ ֥ᾼᴩⱢ ⇔ ϱצ ֻᾼῶ Ȳᴖ

ѻ ῀ ᴩⱢ ạḆ╥ ῀ ֥ᴩⱢᾼ ȴӑẃ ֯ Ṷ STEM ᵂ

Ȳ ῀ ֥ᾼѻ ῀ ᴩⱢ ạѠ ẃ Ȳֵ С Ӣќ═Ȳṳ Ӣ

ᴞᶺ ϩ ‒їȲ Ҡ Ӣ֯ ᾼ῀ ֥ᴩⱢȴӐׁשṅ Ɫ֯ ῀ ֥ᴩⱢ

ϱẓ Ҡ ᴞᶺ ᾼ ֣ẃ њȲṳ Ɫѿϯ ∂ ȸ 

ɎϚɏҒ STEM ᵂ ᾼ Ȳ Ӣ῀ ֥ ϩȲṳ‚ ֢ ᾼדּ ғ ȴ 

STEM ᵂ Ҡצ דּ֯῏ ȳЏ ᶾϱᾼדּ כ Ȳṳṿ Ӣ

ד֥ ῀ ᾼ ϩȲ‚ Ẕ ṳẓ STEM Ȳӣẃ ḟ Ӣ♄М ȴ֪ױ

֣ϯᾘᴼᴟ М ◕ ṎȲ ᵗὑצ Ӣ Ḇ ῀דּ Ȳṳ ֥ ӣȲ с≈

ᴕᾼ װ ϩȲ ᴖᶮכ ἤᾼ῀ ế ḟᾼ ϩȲϷ ṿ ӢḆ

Ӣ♄ϱᾼ ȴ 

Ɏϡɏ ӣצ ᾼ Ȳ ֝ ᾼ֥ᵂќ═ȴ 

ᵂ М῀ ֥ᾼѻ Ȳ ‚ṿ › Ӣ STEM῀ ֥ᴩⱢȴ

Ϸ ╥֯ ϱȲᴔ ế֝ ᾼќ═Ҡѿ ᵗẔ Ϣצ Ϣ ќ═Ȳ Ӣ Ḇצ ϩҟ

ᴩ ᴩⱢȴҫҵ ᾼ Ӽ╥ ᵗ Ӣ ῀ ᾼ ֥ ᾼ֪ ПϚɎDavis & Linn, 

2000ɏȴ֪֯ױ вᾼ ӢФ ȳ֝ … Ϣ ᴕ ꞋҠ ᴩⱢᾼḂ Ȳ ᵑ╥֯

STEM ᵂ ᾼ♄ Ȳֵ╥ѿи ֥ᵂᾼѠה ȲϢ … ὑ ᴩⱢ ῀ иṹϱᾼ
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ד Ȳֽ ᴶצ ᾼ֥ᵂѿ ῀כ ᾼ Ȳ֥Ӽ╥ ᾼׁשṅ ɎTachibana & Fujimura, 

2010ɏȴ╥ѿ ‚ Ӣ֯῀ ֥ᴩⱢϱ ӢḆ ᾼᴩⱢ ȲҠ ѻ ᾼ

Ṕ⇔ њȴ 

ӭ› Ɫ ῀֯ STEM ᵂ ᾼצ צ ה ȳ ה ȳѿц STEM

ה֥ ᾎ ȲӼἋᴼП ה ȳ ᴯ ה ᾎȴẔ ᶁ֯ὑ ӣ֥ᵂ ȳ

ה ȳ ᴯּדᶾȳѿцֵа Ѡהẃ ὨȲѿ ӢⱢѻ ᾼ Ɏה

▼ Ȳ2008ȷ ᶦ Ȳ2010ȷLou et al., 2011ɏȴ ֯ќ═ і ᾼṔᴥȲ Ӣ֯

ᾼ ᵂ М ֵа≈ᴕ ḟȴ Ӣ֯ ᾼ ќ═ϯȲ Ḇ ὔ Ӣ῀ ֥ᴩ

Ɫȴ 

ɎϮɏі Ӣᴞᶺ Ȳ ᶧ Ӣ ϩ ‒їȴ 

ὑ Ϛ דּ ᾼ Ӣẃ ȲSTEMᾼ ֥ἤ ╥ ╚ ȴ֪ױ ֯ STEM

ᵂ ᾼ ϱȲ ᾃ ֥ ῏ᴞṝ῀ ᶾ ȳᴞ‒ ⇔Ȳѿ―ὑ ῏ ᵓᾼ┬

Ȳ ᴩ῀ ֥Ȳ כ ḟᾼӭ ȴֽ ᵂ ᾼԒ ϩȲ צ

῏ ᾼ Ȳ֪ױ ֯ Ȳ Ԓᴕ ♄ Ἤṿӣᾼ῀ ϩ╥ᵡ ֥

◕ Ӣ ϩȲ ῏ ẞἬ ᾼ♄ ╥Ҡѿ ắᾼȴҫҵӼ∂ Ҡ ẁ ╓і

ὑ♄ МȲṳ ẁד ẦᵗȲ ῏Л ὑ ắẞ ϩЛṜᴖὍ ȴ 

ҫҵӼҠ ᴩᴞᶺ Ȳ…╓ ῏ᴞА ứ ᾼӭ Ȳ ═ṳ ӔᴞА֯

῀ ῀ᾼ Ȳ ϚḔҠ ȳ ц ᾼ ɎSchunk, 1989ɏȴ Ҡ Ӣ

ᴞᶺ ᾼ≈ᴕȳ ц иέ Ȳ‚ṿ Ӣ ṳ ᴞАᾼ ῀ ȴ Ӧᴞ

ᶺ Ȳ Ӣ Ϡ ᴞАᾼ ḔȲ сᴞᶺ Ȳ ӢϷ ҟ ắ╚ ɎZimmeman, 

Bandura, & Martinez-Pons, 2000ɏȴᴖ STEM ᵂ ᾼ╚ Ȳ Ҕᵶ ῀ ȳ ḟ

ӭ Ȳ֪ױ і Ӣ֯῀ ֥ᾼᴞᶺ Ȳ⁄῀ ֥῀ ạ ṾȲ Ӣ

֯ STEM ᵂ М ᴩ῀ ֥ᴩⱢȴ 
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STEM ֥ ♄ ƄῈ᷾ ᾬ  

Integrated STEM Learning Activity  - Airdrop of Relief Supplies 
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Ӵ Є ᶾדּ ӣ Ϣϩ Ṇ 

I-Fan Tsai, Hsin-Yun Wu 

National Taiwan Normal University  
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Ӑѝѿּד ȳּדᶾȳЏ ȳ (STEM)ּד ֥ Ɫ Ȳṳ ֥ 6E Ȳה

Ϛ ѿῈ᷾ ᾬ Ɫ П ᵂ♄ ȴ֯ ♄ М ѿц ᾼі Ȳ

Ӣṿӣצ ᾼḊ Ȳ ӣ› ῀ ṳ Њ ֥ᵂ ϩȲ ҏ ֥♄ Ḗ

ᾼ ᴩ ȴ ὑ ∟ ד דּ Ȳṳ Ḗ ӢṿӣḆюᾼḊ ᵂ

Ȳѿ Ӣ ὑ вדּ ᾼᵮן ⇔Ȳѿц ӣּד ᴩ ḟᾼ ϩȴӐ

♄ в Ҕᵶּד ȳּדᶾṿӣȳЏ ѿц ᴶ Ἐȷ♄ ☼ ⁄ ȳ ȳ

ȳ ȳW о г ◕Ȳі Ӣѻ ῀ Ȳ Ẕ ֥ᵂ ḟ ϩȴ 

ֿȸSTEMȳ6E ȳה ᵂ♄  
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ȳ ♄ Ἐ 

ᶺ ᴞ ╟ϟדϚ ṎѿẃȲ Ӑ֢ᴞ ӴП ẆⱢϝЄ֥דּ Ȳӭᾼ֯ὑѿ

ᴩּ֥ד Ȳԍ вדּ ѿ ӢϫЄ ї ϩɎ Ṏ Ȳ1998ɏȴ М

◕Пᴞ Ӣ♄ּדᶾ Ҕᵶ оȳӢᾬȳּ֮דȳӢ♄ּדᶾ ӣ Ȳדּ ᴖ֯

⁯Ьѿиּד ⱢѻȲ Ӣ ѿ Пדּ ᾼ ȲӼ ᾎ ѱ◕῀ ᴩ

ӣȲ כ вדּ ѡ Ӣ♄ ᾼ ӣ Ɏѵ Ȳ1995ȷ Ȳ2000ɏȴⱢϠ ẞ

דּ ᾼ῀ ֥ ӣȲּר ὑעא ד1998 Ở דּ╟ ȳּדᶾȳЏ (Science, 

Technology, Engineering, Mathematics; STEM)ᾼ ה֥ ᾎȲѻ ֥ᵂ ȳ ה

ѿцֵа ѠהȲṿ Ӣ ᴞᴩ∂ ῀ Ȳṳѻ ᾼ ḟѠᾎ(STEMTEC, 

2000)ȴBeckerế Park(2011)П∟ ṅиέשׁ ȲSTEMּד ֥ ֯Њ ȳМ ѿᴟὑЄ

Ṏ ◕ᾼ STEM Пדּ ẓ ֥ғ Ȳ ὑ STEMד Ṇדּ ӢП כ ֯׀

ᾼӔ֣ ȴ 

Ӣ♄ּדᶾᾼ Ӑ דּ (Science)ȳ Ἐ(Mathematics)ȳּדᶾЏẓṿӣ

(Technology)ѿцЏ ᶧ(Engineering)ȴⱢṿ Ӣ ֥ᵂ ȳ ה ѿцֵа

Ѡהẃѻ ∂ ῀ ȲṳṿӣּדᶾЏẓ Џ ᶧ ᴩ ḟ ≈ᴕȴ֪

ȲӐױ ♄ ӣ STEM דּ ֥ Ȳה Ϡ֯ ♄ М Ϥּד ȳּדᶾȳЏ

П вדּ Ȳ֯ ☼ Ӽ Ғצᵑὑ ᶾדּ Ṏ♄ ᾼ ԛ ◕Ȳ Џ

ᶧП Ṿоᾼ ἘȴҫҵȲ ♄ Пׄ Ȳ⁄ṿӣּר ᶾדּ Џ

(International Technology and Engineering Educators Association; ITEEA)Ἤ ҏП 6E ה

(6E Instruction Model) ᴩ (Burke, 2014)Ȳ (Engage)ȳ (Explore)ȳ

(Explain)ȳ ᵂ(Engineer)ȳ о(Enrich)ц (Evaluate)г Ȳі Ӣ֯Ὲ᷾ᾬ

ᾼ МȲ ḔҒ ὑ вדּ ᾼ ѿц῀ ᾼ ӣȲ ӢП ≈ᴕ

ḟ ϩȴ 

ȳ ứ  

ɦ ɧϚ ҽ Ȳ щ ֮ᾼЄ֮ ϠԓүḕϚ ḛ МᾼϢȴ ᾼ הּ Ȳ

ϢӖ ẞ ›Ἤӑצᾼḳ Ȳ ᾬ ѽ ӻ М ᾼᵺ ȴ Ȳ╜Ἀц Ѡҏ

ᾬ ᾼ᾿с Ἇḳ Ȳ ֣ḳ ╟Є Ὲ᷾ᾬ ԉ ȴᵀὂ ḳ ϱῈ∟ȲӦ

ὑḥ֥צ ᾼ Ȳ ᴩ Ҭ   ậ᾿с ᾼѠהȲ ᾬ Ὲ᷾ẞḳ Ȳᵀ

ϩ Ὲ᷾ ⇔ Ҡ ᾬ Ȳ֪ Ӈױ ԓᾼׄצ И ᾬ ᶙ ֮ ֮ ȴ
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֢ᴯ֝ ╥╖ ḳӖᾼ ḳЊ Ȳᵃ ֽᴶ ӣἬ ȲИ ᷂ᾬ ᵓ ẞḳӖњϱ

ềȹ 

Ӑ аѿῈ᷾ ᾬ Ɫ Ɏֽ 1ɏȲ Ḗ Ӣѿצ Ḋ ṳ ᵂ

Ȳױ Ӈ ֯Ὲ᷾ Мצ ’ ᾬ Ȳṳ ֮ ᾬ Ὲ᷾ᴟ ạ вȴⱢ

ᾼғ ἤȲ╝ѿ Ɫ ᾬ Ȳṳ ᾼᶙ ἤ ᾼ Ɫ ӭȴ 

 

1 Ὲ᷾ ᾬ  

ȳ ♄ ӭ  

Ӑ ♄ ⱢϚ STEM ậ֣Пּד ֥ Ȳ╝♄ ӭ Ҕᵶּד ȳּדᶾȳЏ

П вדּ ȳ Ӑ ᵂ ϩ ї ȴ 

ɎϚɏ ӣ STEM῀ ᴩ ȴ 

Ɏϡɏ ֥ STEMᾼ ᶧ ᶾ ᵂ ȴ 

ɎϮɏ STEM Ṕ⇔ ᴩ Ḃ ȴ 

ȳ ♄  

Ӑ ♄ ἬӣПḊ ЏẓꞋӦ Ȳ ӢӇ ṿӣ ẁḊ Џẓ ᴩ

ȲWḊ ֽϯῶ 1 ϯ 2ἬӱȲЏẓ ֽῶ 2Ἤӱȴ ӼҠṼ Ӣ ϩȳ

ạ Ȳ ἤ ╥ᵡб Ӣᴞ Ḋ Џẓȴ 
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ῶ 1 Ḋ Ɏѿ Ɫ ᴯɏ 

ӭ֤    ᴶ  

 1  55а/ϚҔ Х ᴩ 

(Є) 5  10а/ϚҔ ѝẓἇ 

(Њ) 10  10а/ϚҔ ѝẓἇ 

 2еѐ 50а/Ϛ  Х ᴩ 

11.4*7.6еи 2ѱ 10а/Ϛѱ Х ᴩ 

ҳ ⁴ ὰ 1  2а ѝẓἇ 

 

 

2 Ḋ Ẃ 

 

ῶ 2 Џẓ Ɏѿ Ɫ ᴯɏ 

ϧ 1ќ 

 Џϧ 1ќרּ

 1  

 1  

ѐ 1᷂ 
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ӣϱ Ḋ ЏẓҠ ᵂҏЛ֝ᶮהᾼ Ȳῶ 3Ἤᵧ П ᵂḔ ѻ Ɫ

ᶮה ПӱẂȲ ẁ ᵂⱢ ᴕȲ ╟ Ȳ ӢӇ ṿӣ Ἤ ẁПḊ

ᴞᴩ ᵂȴ 

ῶ 3 ᵂḔ ӱẂ 

Ḕ Ϛ Ḕ ϡ Ḕ Ϯ 

Ṽ ЄЊӣ ϧ֯Ẓ

ϱ┤♂ 

ᶈ ֝ ὍϤ┤

ֻ♂ᾼ  

ӣẒѱ Ҕᴰ Ȳṳѿ Ệứ

 

   

Ḕ ҳ Ḕ Х Ḕ г 

֯ ϱ ҳ Ṕ זּ

эȲṳӣ ϱ  

Ҕֻᾼ ὍϤ

Ȳ ϱ ṳӣ

⅔  

ᶙכ 

   

ԃȳ  

Ӑ ♄ ⱢϚ STEMậ֣Пּד ֥ Ȳ в דּ (Science)ȳּדᶾṿӣ

(Technology)ȳЏ (Engineering) ᴶ Ἐ(Mathematics)Ȳ ᵂ♄ ֥ דּ

в Ȳṳ ϚḔ ῀דּ ӣὑ Ӣ♄П ḟȴ ☼ ⁄ѿ ᶾדּ Џ Ṏ

Ἤ ҏП 6E Ɫ(6E Instructional Model)ה (Burke, 2014)Ȳ ױ ᾼгה

֣ȲиᵑⱢ (Engage)ȳ (Explore)ȳ (Explain)ȳ ᵂ(Engineer)ȳ о(Enrich)ȳц

(Evaluate)Ȳ ד П в Ȳ ẁ Ӣᶙ ᾼ Ȳ Ӣѻ ≈ᴕᾼ

ȴ 
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ɎϚɏ ȸ Мḕ 45и ȲԚ 8 Ȳ֥ 360и ȴ 

Ɏϡɏ ȸӐ ♄ ẓ њЏẓ ᵂ ϩȲѿц Њ ᴶ ἘȲ

╝∂ ὑ Мϝד ╟ȴ 

ɎϮɏ ֮ ȸӐ ♄ ҔᵶЊ ᵂ иȲ╝∂ ὑ דּ ⅍ ╟Ȳѿᵓ

♄ П ᴩȴױҵȲ Ϛứ ⇔И ᵑ ╥ᵡצ Ȳ╝ừὑҳ

ѿϱП Ὲ Ӷ ȴ 

Ɏҳɏ ȸӐ ♄ ԚиⱢ 8 ╟Ȳ› 3 Ɫ ᾼ Ϛ ◕

ᵂȲ ᴩ 1 ᾼ Ȳṳᵓӣ 3 Ӣ ᴩ Ȳѿц ϡ ◕

ᾼ Ȳ ∟ 1 и ϱү ᵫ ᾼ ПכὨȴⱢ ᵍ

Ԓᴩ Ҡ Ӣ ≈ᴕȲ ᵅ ᾼֵ ἤȲ╝֯ ☼

ᾼ Л֝ὑϚ ᵂ♄ ȲᴖḂ Ԓ ᵂȳԛ ȳ∟ ᾼѠה ᴩȴ

ᾼи Ϸ ᾼѩ Ȳᴖ Є и ẁ Ӣ ᴩ ȳ Ȳ

ṿ Ӣ Џ ї ἘП Ṿоᾼ ȴ֢ в и ֽῶ 4ȴ 

ῶ 4 ☼ в  

 װ

в  6E   ה

1 і Ӣ Ϥ♄ ѻ Ȳ

ϯ ṳ ♄ ☼

╟Ѡהȴ Ӣи

ֽᴶ ȴ 

Engage 

Explore 

Ɫ Ӣ ᴩ

ȳ ȳ ᵂ ПṼ

ȴ в ⁄

ӣЏ ᶧᾼХ Ḕ

ᴖכȴ 

2 ֢ ☼ϱү ϱ Ἤ П

цҒЏ☼ ȴṳѿ Ἤ ẁᾼ

Ḋ ᵂ ȲЛҠṿӣ ҵḊ ȴ 

Explain 

Engineering 

ᴔ Ҡ ֝ Ἤ ῶв

С֫ Ȳі Ӣ ᴩ

צ ᾼ ᵂ ҒЏȴ ᵂ Ҡ

Ḋ Л ԓ ṿӣȴ 

 

3 ᵂᶙ ∟ᴟ ᴩ Ȳ

Ӈ צ ’ ṳ Ϥ ạ

вȴ Ṽ ῶϱᾼ

иѠהᶙכ ᾼ иȴ 

Engineering 

Evaluate 

∂ ᴔ ֯ ›Ԓ᷂

֯ 3 ᶈ ԛ Ӣ

ὍϤ вȲ Ϛ

ὔ ȴ ҠṼ

֮ Ӣ ϩ

ȴ 
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4 ᴔ ♄ ᾼּד Ȳі Ӣ

≈ᴕ ғἨҷכ ᾼ֪ צ

ṷȲṳ ϚḔ ὙҠᴩᾼ ḟѠᾎȴ֢

֯ ᶙᴔ ∟Ȳ ᴞА ᵂᾼ

ᴩ Ȳ᷄ҏ כ ᾼ

֪Ȳṳ ҏḂ Ȳּנ ὑ

ȲᵂⱢ ϡ ◕ П ᴕȴ 

Explain 

Enrich 

ᴔ ҠԒ Ӣ ᵂᾼ

и Ȳṳ ֢

Ѡה ᾼּד ȴṳ

  Ӣ ϩȲ

╥ᵡ ᴩḂ ᾼ

ῶ ֫ ȴ 

5-

7 

ӢṼ Ἤ П ὨȲṳṿӣᴔ Ἤ

ẁПḊ Ȳԛװ ᴩ ᾼ ᵂȴ

ϡ ◕ᾼ Њ Ȳѿ ԉ

⇔Ȳ ӢӇ ᾎṿ ᾼ Ḇ

ȴ֯ױ ◕Ȳ ӢЬ ᵂ

נּ ὑ Мȴ Ь Ṽ

ῶᾼ иṼ ᴩ

иȴ 

Enrich 

Enineering 

ϡ ◕ Ȳ∂ Ҡ

ꜜв 1еѐȴ

ҠṼ Ӣ ϩ в

Ȳ ᵍ Ӣ ᾎ ԉכ

ȴ 

8 ֢ ϱү ᵫȲ ӱ ᾼכὨȲ

∟ ӻ ȴ 

Evaluate ᴔ Ҡ   С֢

֫ ȴ 

ɎХɏ 6E ☼ ∂  

1. (Engage)ȸױ ֣ѻ ӭᾼⱢ ӢП Ȳṳ ᵫ в Ȳṿ Ӣ

∟ ῴỞצ ἘȴӐ♄ ɦῈ᷾ ᾬ ɧᾼ ứȲṿ Ӣ♄

Ӣ Ȳі Ӣ ♄ ᾼ Ȳṳ ὙЊ ᾼ ӭ Ƅ ᵂ’ ᾼ

ȴ֯ױ ◕ Ҡ ⇔ᵓӣῈ᷾ МҠ ᾼ ȲẂֽȸῈ᷾ טּ

Є ᷂ᾬ ᵬṛȳῈ᷾ ẃϚ Є ᵖṛᾬ טּ ᾭᾓȲṿ ӢḆ Ϥ ȴ 

2. (Explore)ȸױ ֣ѻ ἘⱢ ẁ Ӣ Ȳ ӣЊ ȳ ȳ ϩ

Ѡה ᵗ Ӣ∂ ᴞṝ ѻ П ȴӐ♄ ѿ ᵂⱢ Ӣи

ᾼ Ȳ Ӣ ᾼі ȲṼᶧ ᾼ ֪ ȳּד ד

ᾼ ḟѠהȲṳ ҏҠᴩᾼ ȴ֯ױ ◕֪ Ữӑ דּ Ȳ ӢҠ

Ἠ Ɫ ᾎ ԉכ Ȳױ Ҡ ӱҠ ӣᾼּד Ȳі Ӣ Б

ᾼԒצ ῀ Ȳṳ Ӣ ȴ 

3. (Explain)ȸױ ֣ѻ ӭᾼ╥ С Ӣ ṳ ≈ᴕἬ в ᾼ Ȳ ױ

ḕϚ דּ ἘἬҔᵶᾼв ȴӐ♄ ֢ ϱү Ȳѿ Ӣ╥

ᵡ ֥ ֢ ᾼғ Ȳֽȸ ᵂⱢ ⇔П ȳṿӣ
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Ἠ ֮П ϩ ȴ ӢӼ ᵂ☼ ᴩ Ȳѿ Ӣ ὑҒ

Џ ᶧᾼ ϩȴ 

4. ᵂ(Engineer)ȸױ ֣ ẁ Ӣ ӣ ῀דּ ᾼ Ȳṿ ӢḆ ϤϠ їȲ

ṳ ᴞ ѷꜜᾼ Ἐ ӣẞϢⱢᾼȳ ᾼѷꜜȴױ ◕Ҕᵶ ᵂ Ȳ

ӢṼ и Ἤ ᾼ Ȳṿӣᴔ ẁᾼצ Ḋ ᴩ ᵂȲṳὑ╓ứ

Ἤ ᴩ Ȳѿ ’ ᾼғ ᾼ ⇔ȴ ᵂ› Ӈ Ԓ

Пᶙכ⇔ ҠᴩἤȲ ᵍ иЊ ὑ ᵂ ◕ ⇔ ∟Ȳѿц֪ ЛṾ Ḋכ

ᾼ ȴ ◕∂ Ҡὑ Ӣԓ ᷾ ᶙ ∟Ȳԛ Ϛϯ ᷾ ὨȲ

Ҕ╗ ᾼᶙ ἤ ᾼ ȴ 

5. о(Enrich)ȸױ ֣ѻ ‚ṿ Ӣ Ἤ в ᵂ ⇔ Ȳ דּ Ἐ Ɫ

ᾼ ḟ ϩȴӐ♄ ѻ Њ сԉ ⇔Ȳṳ Ӧ ᾼ

Ӣ╥ᵡ Ἤ ῀ ȴᴔ ֯ ∟ ד ᾼּד ȲҔ╗ᵂӣϩ

чᵂӣϩȳῈ  ϩȳ֮ іϩȳҵϩӂ ȳ ȳᴯ ȴ∂ Ҡѿ

Ѡהᵧ Ӣᵂ₇ ѱȲ ѿ Ὑ вἬ ӣᾼּד Ȳṿ Ӣ ᾼẂІ

Ἴ ᾼּד Ἐȴ Ӣ⁄ ֯ דּ ∟Ȳиέ Ὠᾼ֪ Ȳ ӣ

ẁᾼḊ ԛװ ᵂ Ȳṳ ᾎ с П᷾ ⇔ȴ 

6. (Evaluate)ȸױ ֣ᾼӭᾼⱢ ᵗ Ӣ ᴔ ᵒ в ᾼֵ ⇔Ȳѿ

♄ Ἤ Ӣᾼ ὨȴӐ♄ ∟ ◕ⱢכὨ ᵫȲ ҷ ᵑ ϚḔ ҏḂ

Ȳᴖ ғПכ ᵑ⁄ иέ ғП֪כ Ȳṳּנ ὑ ȴױ

◕ ӢҠ ҏщ ᴩῈἨ╥Л ẓ ᾼḂ Ȳ∂ Ҡ Ẃȳі ≈ᴕȳ

С∂ Ѡה ӢἬ ᾼҠᴩἤȴᴔ Ҡ ᵫв ц

῀ Ӣ ῀ в ᾼ ⇔Ȳ ӢϷҠӦ ҃ ֝ ᵫԛװ Б ᾼ

в ȲἨ╥ Ṝӑ ᾼ῀ Ἐȴ∂ ҠṶԒ ẁ ᵫ Ȳṳ╓ứה ᵫв Ȳ

ᵍ Ӣ ᵫв ЛϚᴖ כ иᵺ ȴ 

ȳ ע≈ ∂  

Ӑ ♄ ѻ STEM ậ֣Пּד ֥ Ȳṿ Ӣ ᵂ♄ ֥ ȳּד

П ῀דּ в ȲѿцּדᶾȳЏ П ᵂᶾ Ȳ ᾼ ╟ѠהȲ ҏϯ

ԝẒ ∂ ѿ Ɫӑẃ ╟ П ᴕȸ 
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ɎϚɏ ⁄ᾼ Ὑ 

֯ ᴩ Ȳ ӢҠ ѿЛ֝ᾼѠ᷾ה Ȳ ╥ᵡẓצῴỞ ⇔ȳ

╥ᵡ֣ҵἨ֣ϱἹ᷾ȳѿц ῴỞП ֥ᾭ ֪ Ꞌ ὨȲ כ ứи

Пᾨ ȴ╝∂ ҠṶԒ Ὑ ⁄Ȳṳ Ḗ ӢṼ ⁄ ᴩ᷾ ȴẂֽȸ ῏

Ӈ ӂ Ȳ֯ῴỞ ⇔Ɫ ᾼᾭ ϯ ᴞӦ ϯȲЛҠ֣ϱἨἏҵἹ᷾ȴ ẓ

צ Ȳ⁄ ֯᷉ן ϱȲṿẔ ϚẆ ϯȲЛҠ֯ Ἠ₣ ᾭ ϯ ᴩ᷾

ȴ 

Ɏϡɏ ֵ֥а  

♄ ᾼ Ѡֵהҙ ѿ ὨᵂⱢ ứи ᾼṼ ȴ ҅ Ṏ ֵа

ȲӐ аѿ STEM דּ ֥ ᴩ Ȳ╝֯ Ѡ ∂ Ϡ ứ

ὨПҵȲӼҠ STEMἬҔᵶᾼ вדּ Ӣ ӣ STEM ᾼ ϩ Ϥ ӭ

МȲѿ Ӣᾼ Ὠ╥ᵡכ ֥ ♄ Пӭ ȴ Petrina(2007) Ἤ ҏᾼֵ

ἤ (Authentic Assessment)ȲẔМ (Portfolio Assessment) ῶ(Rubrics)Ẓ Ѡה

Ӑ ♄ Пӭ €֥Ȳ╝ ӣ ῶẒ ᶮהᵂⱢѻ ᾼ Ѡהȴ 

(Portfolio Assessment) 

ѻ ѿ Ɫ Ṽ ȴ Пв Ṽ 6E ☼ ׄ Ȳ

іױ Ӣ Ȳṳ Ḗ Ӣὑ Ȳ ҏ֢ ԈП Ȳѿ

Ӣ╥ᵡẓ Пד ῀ ᶾ ȴ֯ ᴷ ◕⁄ Ḗ Ӣ ὙḂ Ἤ

ӣᾼּד Ȳѿ ῀ Ӣ╥ᵡ דּ ῀ цẔ ӣȴ ṓ ԈϚȴ 

ῶ(Rubrics) 

ѻ Ҕᵶ ῶцכὨ ῶ ῶȴ ῶиᵑ ᾼғ ȳҵ

ἤȲ ѿ Ӣᾼּדᶾ ϩȷכὨ ῶ ῶѻ ὑ Ӣ ῶ Ӣ╥ᵡ Ἤ

דּ Ȳ ѿᵂⱢּד иᾼ Ὠȴ ῶ ṓ Ԉϡ  ԈϮȴ 

Ӑ ♄ ӭц П Ѡה ֽῶ 5Ȳ♄ ӭ Ἤ П Ѡה

ֽῶ 6ȴ 
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ῶ 5 ӭ Ѡה ῶ 

ӭ STEM῀  Ѡה ╥ᵡẓ ד Ԓ ῀  

S ּד  ᵂӣϩ чᵂӣϩȳῈ

 ϩȳ֮ іϩȳҵ

ϩӂ ȳ ȳᴯ

 

ȳכὨ

ῶ ῶ 

ϝד Ӣ ֮ іϩ

ῴḔצ ( Њ

ד ᴞ )ȲẔ ῀

в ὑ М  

T ּדᶾṿӣ ӐњЏẓ ᵂȳҒЏ

Ѡᾎ 

ῶ ϝד Ӣ Ӑњ

Џẓ ᵂ ὔḊ Ғ

Џצ Ӑ῀ ( Њ

Мȳ ד רּ ) 

E Џ ᶧ Ṿоᾼ ױ   иⱢ 6E ה

П їȲ Ӣ ὑӐ

♄ М  

M ᴶ Ἐ ӴѠ ᾼ   ϝד Ӣ ẓ Ӵ

Ἐ( Њ ד

) 

ῶ 6 ♄ ӭ Ѡה ῶ 

♄ ӭ  Ѡה 

ӣ STEM῀ ᴩ  ȳכὨ ῶ ῶ 

֥ STEMᾼ ᶧ ᶾ ᵂ  ȳ ῶ 

STEM Ṕ⇔ ᴩ Ḃ  ȳכὨ ῶ ῶ 

ɎϮɏ ᶾדּ Ṏ♄ ᾼ  

♄ Ɫ ҟӢ♄ּדᶾ ṓᾼ♄ ȲϚ ☼ иⱢ ȳ ȳ ᵂ Ȳ

ᴖ Ӣ֯ᶙכԉ ∟ȲӦᴔ С֫ ṓᵛ ḇ Ȳ Ӣ ѽԛװ Ἐ

ᾼ ȴӐ♄ ᵑὑצ ѠהȲ֯ Ӣᶙכ Ϛװ ∟Ȳ ӣ

Ἤ ᾼв Ȳ כ ֪ ṳԛװ ᵂц ȲṿẔ ẞ ⇔Ḇ ᾼԉ ḖȲ

ѿ оἬ в ȴ 
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 ԈϚȸӢ♄ּדᶾ ♄  

Ӑ ѿ 6E ☼ Ȳв Ҕ╗ ȳ ȳ ȳ ᵂȳ о г Ḕ Ȳ

ӢҠ Ӧ 6E ☼ Пі Ȳᶙכ ╓ứԉ ṳּנ Ȳѿẁ ᵂⱢ Ṽ Ȳṳ

ӢП Ὠ╥ᵡכ ♄ ӭ ד ȴ֢ ◕Ἤԝ П и и ֽϯȴ 

(Engage)  ̧ ֢ᴯ ḳЊ Ῐ ╖ ḳӖᾼ ЄԉȲ ᵃ╥ᵡ ֯ҏԉ

›ȲԒиέҠ ᶙכԉ ᾼ֪  Ṫṷềȹצ

ᾼ ȳ ᾼᶮᾭȳצḥצ ȳ צḥצ é 

ȸ Ӣ ҏЄ ѹ֥ ᾼ ᾎ 

 ̧ ᵃ Б ҏҠ ԉ כ ᾼ֪ Ȳ ϯẃᵃϭ ֽᴶ ḟ ṷ

ềȹ 

ӣ ᾼḊ ᵂ ȳϱ ▲ ᶮᾭᾼד ᵂⱢ ᴕȳ᷂ ☼כ

₤ ю  ȳ ›Ԓ ’ ҠѿӉ é 

ȸ ӢἬ ҏᾼ ḟѠהӇ ẓ ѹҠᴩ 

(Explore)  ̧ ֯ᵃᾼ∟ Б ứᴯȲ ᵃẦᵗ Ȳ ᵃ ᵃᾼ

ϯẃȲṳѹѿ ᾼᶮהᵧ ∟ ȴ 

    

ȸ ӢӇ ᾼ ȲѿцӔ ᾼ ᴶ  

(Explain)  ̧ ֯ᶙכ П∟Ȳ ᵃ֣∟ ᾼ ᵂ☼ Ȳ ҃

ֽᴶ ᵃᾼ ᵂҏẃȴ 

1. ᷂ ϯȲ᷉כ ᾭṳ  

2֯ ᾼҳ Ṕ ♂. 

כ .3 ᾭȲҳ Ṕ ϱ  ᾼ  

4. ┤♂Ȳ Ϥ ∟ӣ Ȳ ∟ ϱ І 

5. ϱ ᵛᶙכ ᵂ 

1ȸ ӢӇ ᶙ иέ֢ ᴯᾼӣ ȲṳὙ ╓ҏ ᴯἬṿӣᾼ ᵂ

Ḋ  
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2ȸ ӢӇ ѿ ԝѠה Ӕ ᾼҒЏ☼  

ᵂ

(Engineer) 

 ̧ ֯∟ Б ȲᵃӇ ҏḊ Џẓ Ȳṳ ҃ њ ᴩ

ᾼ ᵂȴ 

Ḋ  Џẓ 

( ) 

( ) 

(’ ) 

⁴ ὰ( І) 

ϧ 

 Џϧרּ

 

 

ѐ 
 

о(Enrich)  ̧ Ӧὑ ֮ḳ ЄȲ ᷾ ᾬ ᾼ ЊȲ֪ױȲᵃӇ ṿӣ֝דᾼḊ

ᵂҏḆẓ ⇔ᾼ᷾ Ȳ ᵃԛװ ᴩ᷾ ᾼ ᵂȲṳ ᾎ

᷾ ᾼ ⇔Ȳѿ ’ ᶙכԉ ȴṳ Ḃ П ϯẃȴ 

   
Ғ ȲᵂⱢ ☼ὰ              Ғ Ȳṿ ᶮ Ɫ☼ ᶮ 

ȸ ӢӇ Ҡ ᾼ Ȳѿᵓ∟ Ḃ ᴕПӣ 

(Evaluate) 

 ̧ ֯ ḳԉ Б ḇȲᵃ Ӕ֯ң Ȳ ᵃ ᵫԉ ᴩ Ὠᾼכ

ȴ ԉ ҷ Ȳ ᵃ ҏẓ ᾼḂ Ȳṳ Ὑᵃ֯Ḃ М ӣ

Ϡ ṷּד ȴ ԉ ғȲϷכ ᵃ иέ ғᾼ֪כ ȲѿцἬ ӣ

ᾼּד Ȳѿẁӑẃ ᴩԉ П ᴕȴ 

ғ!!֪Ɫכ ὂ ϩȲ ᵅ ϩȲ ᷂ Ȳ’ Л

ҏҟ!!!  

1ȸҷ ᵑӇ ҏẓ ҠᴩПḂ Ȳכғ ᵑ⁄ иέ

ғᾼכ ֪ 

2ȸἬ ҏПּד Ӈ иέ Ὠד  
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 Ԉϡȸ ῶ 

ᵑ 1 2 3 4 5 6 7 8 9 10 

ᵂ

60% 

ҒЏѠ

ᾎ 

          

ᶙכ⇔           

ҵ            

           

20% 

в           

ҵ           

ᶙכ

ԉ  

           ғכ

Лכғ           

и           
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 ԈϮȸכὨ ῶ ῶ 

ᵑ 

______ 

ᵫ῏ 

______ 

и  

______ 

(Engage) ǏЊ иЏ ᴖѹ  

ǏЊ כ צ Ἤ  

ǏЊ כ צ  

(Explore) Ǐ ҏЄ  

Ǐ ҏẓҠᴩἤᾼ  

Ǐ ᵧ  

(Explain) Ǐ ῴḔ ҏ Ὑ 

Ǐ иέ ֢ ᴯᾼғ  

Ǐ Ὑ ᵂ☼  

ᵂ(Engineer) Ǐ ӣ Ḋ ᴩ ᵂ 

Ǐ ṿӣӔ Џẓ ᴩҒЏ 

о(Enrich) Ǐ ֯Ḋ ҙ Ԉϯ  

Ǐ ֯Ḋ ҙ Ԉϯ ᵂ  

(Evaluate) Ǐ ҏẓҠᴩἤᾼḂ  

Ǐ ҏ ד ᾼּד  

С҃ ᾼ∂ ȸ 
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ᶾדּ Ṏᾼ ---ѿ NAEц NRC Пֵа ⱢẂ 

Teaching Assessment in Technology Education ï An Exemplar of NAE and NRC 

Standards 

 

ừ  

Ӵ∂ ӖМ  

I-Ting Hsu 

Chien-Kuo Junior High School 

 

ᶾדּ  Ṏᾼӭᾼ ╥ Ӣᾼּדᶾ Ȳ֯ ᶾדּ ⇔ ᾼ ҅Ӈ ẓ צ

⇔ᾼּדᶾ ẃ ֵ ᾼּדᶾ Ȳ Ϣ צ ϩӣӔ ᾼѠᾎếӔ ᾼ ⇔ẃ ḟּד

ᶾᾼ Ȳц ֯Ἠӑẃᾼ צ Ἠ ᾼ ϩȴּדᶾ Ṏᾼ ֯ Ӣ

МȲ Ҡчע ӭ ᵂ ȳᴕ в Ȳṿ ӭ Ḇ

֥ȲϷ Ӧ Ӣᾼ֢ ȲḆҒ ӢȲѿ― Ӣᾼ ᾭᾓȲṳ‚ṿ Ӣ

ԉȴᶦ Ḇֵᾼצ Ϛ ᷾ϤḆֵ ѹ їϩȲ Ḇֵᾼ

╟ẃ ӭ› ᾼ ᾓȳ֢ Ѡ ᾼғ ȳ ếׁשṅḂ ᾼѠᾎȲ

ṳ ד ὨȲⱢכṅᾼשׁ вּדᶾ Ṏᾼ Ϛ Ḇ ᾼּנаȴ 

ֿȸּדᶾ Ṏȳ  
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ȳ›ṕ 

֯ ӢФ ᾼṆ М᷊ ѻ ᾼ֫ ғ ȲҠ ѿ Ḋц ᾎȲѿ

ẞ ᾼ Ὠȴ֯ ϱȲ Ҡѿӣẃ ᴷ Ӣ֯ ›╥ᵡẓצ￼ ῀ Ȳѿᵂ

Ɫḟứצ ᾼ Ȳ֝ Ϸ ứ Ӣᾼ ὨȲѿᵂⱢẔכ כ ᾼ҅ῶȴ֪ױȲ

ᾼ ╟Ȳ Ӵ ӭ ╥ᵡ йҠᴩȲӼҠ ᾼ ὨὙ ᴞА֯

ϱᾼ ҷȲѿᵂⱢḂ ᾼ ᴕȴᵇӖ Ɏ2002ɏ╓ҏȲ Ӧ ♄ Ȳ И

῀ ᾼ ӭ ╥ᵡ ȳכ Ӣ╥ᵡẓ ᾼ ᴩⱢἨ Ӑ ϩȳѿц ♄ ᾼ

ᴩ╥ᵡ ȴӦױҠṓȲ Л Ҡѿ ẁ֫ ȲḆ ṿ

֯Ϛ Ȳ Єᾼ Ὠȴ 

ᶾדּ ҅ᶶ ֮ Ȳֽᴶ Ӣ֯М Ṏ ◕ ắ ᾼּדᶾ Ṏ ȳ сּד

ᶾ ȳ Ӕ ᾼּדᶾ ⇔Ȳ Ɫ ứ ᾼ ȴᴖּדᶾ Ṏᾼ ╟Ȳѻ STS

Ɏּד ᶾˍῂדּˍ ȲScience/ Technology/ Society, STSɏּד ȳ ṎɎliberal artsɏȳ

ᶾדּ ṎɎtechnology educationɏ ϮЄ ╟ɎὭọ ȳ ԏ╢Ȳ2004ɏȴẔМȲּדᶾ

Ɏtechnological literacyɏ╥Ϣ ӣẔ῀ ȳᶾ ϩȳ ᵒ ϩцד Ȳѿ―

ῂ Ӣ♄ ȳḂ ֯Ӣ♄ȳ ḟד ц ẔӢ ᾼ Ӑ ϩɎש Ȳ2006ɏȴּר

‍ ᵓ Ṏׁשṅ ɎWestEdɏὑ2010ד ҏᾼTechnological Literacy Framework for the 2014 

National Assessment of Educational ProgressɎѿϯ NAEP 2014ɏМḆⱢּדᶾ ᾼ ứ

Ϡ ȲҔᵶּדᶾ ῂ ȳ Ṇ ȳ ᶾПדּ ȴ ѷꜜ֢ ὑּדᶾ

Ṏᴖứ йᾼּדᶾ ȲҠ῀ ứ ᾼ ἤцֵ ἤȲ֪ױȲᶺ Ϛ ╠ứᾼ

ᾼꜜứȲѿ Ɫᵂ₇ ᾼ ȴ 

ȳ ᾼ ₤ 

Ɏ1998ɏ ẞ ṎЏᵂ῏֯ᵂ₇ Ἤ П ȲҔᵶ ế ᾼ ȳ

и ᾼ ứȳ П Ὠᾼ ⇔ ‒⇔ȲꞋ╥ ᾼ ȴ

ῺדẃȲӦὑ Ὅ Ṏᾼ≈ Ȳֵ а ᾼ ₤Ḇắẞ Ṏ ᾼ Ἤ ȲẔ ɦֵ

аɧȲϞ ᾼѠᾎЛ ὑ Ϛᾼⅎ ȴֵао ṳ‍ Ȳᴖ╥ ᵅ

֯ Мᾼѩ Ȳѿ ἤ ӣ֢ Ѡהẃ й Ӣᾼ Ὠȴכ ὑּדᶾ Ṏ

ᾼ ₤ ѠᾎȲ Ḇᾃ Ẕ ὑ֢ ᾼ Ṏ ϯ ᴩ ȲWigginsɎ1989aȲ

1989bɏ֯ ứ ᵛ ╓ҏȲױϚ Ѡהẓצ ֵ о ἬЛ цᾼ Ȳ

Ẃֽȸ ᾼ ҏ Ӣᾼ Ὠȳכ ẁ ᾼ ᵂⱢḂ Ἠ╥ ᾼ ᴕȳҠ
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Л֝￼ Л֝ ᾼ Ӣȳ ᾼѠֵהаоѹẓצ ἤ ȴ ṓᾼ

Ю ֽ∟ȸ 

Ϛȳ ɎPortfolio Assessmentɏ 

ɦ ɧϞ Ṽ ӭ Ȳ ӢṼ ứӭᾼ═ Ϛ◕ ѻ Ṇ ן ȳ

≈ע Ὠᾼכ Ȳѿ ứẔᵘϩȳ Ḕȳכ  ᶮɎḈọ Ȳ1999ȳ2006ɏȴ

ẓצϯԝ ȸ 

1. ὔ ẞ ӭ  

2. Ӣ ᵑ  

 3. Ḗ  

 4. ֵао 

 5. Ӣ ᴞАᾼ Ȳṳ֯ М ẞ ᾼװ ῀ ϩ  

 6. ᷄ҏ Ӣᾼ ᴖ‍  

֥ϱ Ҡ Ȳּ͂דᶾ Ṏ ᾼ Ҡ ╥ ᾼ ѠהȲЛҬ ὑ ᾼᵂ₇Ȳ

ᵂ₇ Ӣᾼ ѿцᵂ₇ᾼ ֕Ȳ╥Ϛ Ṇ ἤᾼ ȴ Ӣ ᵂᾼ

МȲ Ҡѿ῀ Ӣ֯ МἬҀҏᾼᵘϩȳ Ḕ ᶮế כ ӭ ᾼ ⇔Ȳ֝

Ϸṿ Ӣצ ᴞᶺ ȳ ếчעᴞАᾼ ȲѿכⱢ ѻ ᾼᴞᶺ ῏ȴ 

ϡȳ ᵂ ɎPerformance Assessmentɏ 

    ᵂ Ȳ҅ד1980 Ӧ ẞ ⅍ МȲᴟЭБכⱢ Ṏ ᾼ

ҫϚѻ☼ѠהȴẔ иѠה╥╓ Ӣ ϩἬцȲ ֯ Ӣ Ἤ ╚ᾼכ цԉ

ᾼῶ ɎPetrina, 2007ɏȴStigginsɎ1987ɏ╓ҏȲ ᵂ ᾼӐ ╥ Ḗ Ӣ᷾Ϥ ᾼ ṅȲ

ѿ ֯҃ Ӣ♄Мצ ᾼ῀ Ȳᴖ‍Ҭ╥ Ὑ֯ Ѡ ᾼכ ȴ Ὠᾼ Л֯

и Ἠ ӻᵂ Ȳᴖ╥ ῀ ᾼῶ ȴϷ֪ױ ᵂ ẓצ ἤếҠ ἤȲҠѿ

ếὙ ᾼԉ ἤ ẞḂ ȴ 

ᵂ ╥ЮὑẒ ϩП ȲϚⱢ ῀ ϩȲϚⱢ Мᾼ ӣ ϩȲ֯

֢ Л֝ ⇔ᾼ ПϯȲ ẁ Ϛ Ṇצ ᾼ Ӣ ᵂῶ ᾼѠᾎȴẂֽȲ

ᴞ Ӣ֯ ⅍ᾼ ᵂᶾ ȳ Ӣᾼ ц ḟᶾ ȳ ṕ

ӢᾼЀ ῶ ᶾ ȴ֯ᴞ ἨБ∂ ֻᾼ МȲ Ӣ ᴩἨ Ϛ

╓ứᾼЏᵂȲᴖ Ӣ Ἤ῀ȳἬ ᾼ ὨȲ҃כ ╥ᵡ ȳ ếᶙּ֮ר

כ ӭ ȴ 
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Ϯȳ ɎCriterion-Referenced Assessment and Rubicsɏ 

╥ ὑ Л֝ ᵑᾼ ϩạ Ȳѿ ›Ἤ ứᾼ ἤ Ȳẃᵒ

ứẔɦц ἨЛц ɧȳɦ ἨЛ ɧȳɦ ἨЛ ɧȲᴖЛ ᴕ҃Ϣῶ ẃѩ ȴֽ

Њ ᴞ Ɏ Ɫӂ ᴕȳЊᴕȳ ɏȳ ᶾ ᴕ ȳМ ứᴕ ȳ

ḦṞ ᴕ Ȳᶁ╥ѿ ẃᵂ ᾼẂІȴ 

Ӑṝᾼ ếғ ᴖṕȲ ẓ иέ ֥ᾼғ Ȳѩ ẁ

ѩ Ὠᾼ ᴖṕȲ ֵа ϩᾼ ἘḆⱢ йȴԛ῏Ȳױ Ѡᾎ

Ӣ ϱᾼ Ḕ ᶮ ҃Ϣ ȲѨ ҃Ϣ ᾨ ѩ ȲҠצᵗὑ с Ӣᾼ ȴ

PetrinaɎ2007ɏ╓ҏȲ ╥ ЛҠ юᾼᵂᾎȲҠӣẃ ḟᾼ ῀ ȴ

Ṽϱ ֢ Пἤ Ȳ ὙẔиᵑ ӣὑּדᶾ ṎМ ẃᾼᵗ ∕ ḟᾼ Ȳֽῶ

1ȸ 

ῶ 1 ӣὑּדᶾ ṎϱП  

Ѡᾎ   

 

1. ᴞᶺכ Ȳ ѻ ᾼ    

ȴ 

2. ᵧ ֵа Ȳ ȴ 

3. ῀ȳᶾ ᾼ

ȴ 

4. Ḇ ᾼ Ὠȴ 

5. Ὠᾼ ȴ 

6. Ӣ ῶ ϩ 

1. Ғ Ӣᵂ₇ᾼ Ȳ

Ғ ᾼЏᵂ ȴ 

2. ᷾Ϥ ֵ Ȳừᴕ Ӣᾼ

Ἠ ậ ȴ 

3. и῏ ᾼϚ ἤ ᵅȲяẔ╥

Ӣ ϩ Ὼȳד Ϣ

ֵ Ḇ╥ֽױȴ 

4. ứ Ὠὔắѣ

Ȳᴖ ᵅ ⇔ȴ 

ᵂ  

1. ֝ ῀ ᶾ Ѡ ᾼ

ӭ ȴ 

2. ẁᶾ Ѡ ᾼ ȴ 

3. Ὼ Ӣ♄Ȳ ȴ 

4. ᾿ Ȳ ѝ ϩᾼД ȴ 

1. ╟ϱ‍ Ϣϩȳ ц 

ȲЛ֥ ȴ 

2. ạᵺ ȴ 

3. иЛ ὔⅎ ȴ 

4. ὔ ᾼ ӢЛᵓȴ 

 

1. ╥ Ḕ╟ᴩȲ Ӣ ᾼ

ᶮ ᾼ ᾼ ȴ 

2. ҠӦЛ֝ᾼṔ⇔ Ӣ ᾼ

ᶮἨ ᾼ ⇔ȴ 

3. Ḇ ֮ᵧ Ӣᾼ  Ὠȴכ

1. Ἤῧᾼ ѩϚ ᾼה

о ֵ−ֵȴ 

2. ‒⇔ȳ ⇔ ѩ ἤѠ ᾼ ȴ 

3. ֯ ϱѩ ῀

ѹ ȴ 
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֥ϱ ȲӦὑ ᾼ Ѡה╥ Ȳᵛ Ṽ ᾼв ȳ ᾼ Ḗѿ

ц Ӣᾼ ᵑ ᾼ ȴẔἬן ẞᾼ Ӽ й֮ῶ ҏ Ӣ ᶮȲҠᵂ

Ɫ Ḃ ᾼצϩṼ ȴ֪ױȲ ᶾדּ֥ Ṏ‍ ἤѹẓֵаἤᾼв ȴױ

₤ӦЛ֝ᾼṔ⇔ Ӣ ᾼ ᶮἨ ᾼ ⇔ȲצᵗὑḆ ᾼᵧ Ӣᾼ Ὠȴѿכ

ϯȲ Ӧ ἬҔᵶᾼϮ ᶾדּ ᾼѠᾎȲẃиέẔӣὑ Ӣᾼּדᶾ

⇔Ȳ ֥ ϩṞ ѿᵂⱢֵа ᾼ ẂȲṳѹ֙ National Academy of 

Engineering and National Research CouncilɎѿϯ NAEцNRCɏּדᶾ ᾼ ▐╥ᵡ

Ӕ ᴟ М Ӣּדᶾ Мȴ 

ȳּדᶾ ᾼ  

ᶾדּ     Ṏᾼӭ Ȳ Ϡ Ӣ Ӑּדᶾ῀ ҵȲḆᶦ Ӧ цֵаоᾼ

в Ȳ ҅еӖἬ ẓ ᾼּדᶾ Ȳ ẁ ᶾᾼדּ ȲẦᵗ АṝἬ ᾼּדᶾ

ȴּדᶾ דּֽ ȳ Ἠ ѝ ⱢϚ Ȳ Ὑ ế ≈ ᾼ Ể ᾼѷꜜ

ɎNAE, 2006ɏȴ ῏ ᶾדּ Ɏtechnological literacyɏȲứ ⱢϢ ӣẔ῀ ȳᶾ

ϩȳד ѿц ᵒ Ȳѿ― ῂ ȳḂ Ӣ♄ȳ ḟד ᾼ Ӑ ϩɎ

ᵾȲ1988ȷḈ Ȳ1992ȷḈЄ Ȳ1994ȷ ОӪȲ1994ɏȴּר Џ ɎNAEɏế

ṅỗשׁ ɎNRCɏὑ2002דứ Ϡּדᶾ Ҕ╗῀ ȳ ϩế᷅ᵒἤ≈ ḟ ϩ

ɎMcAnear, 2009ɏȲṼñּדᶾ ᾼϮ ֣ɷМȲҠѿὙ ֮ ᶾדּ Ṏ ứ Ɫ ֵ

ӭȲֽῶ2ȸ 

ῶ ᶾד2ּ ᾼϮ ֣цẔ ӭῶӱ 

῀  

1. ֯ѡ Ӣ♄М цᾼּדᶾȴ 

2. ӐᾼЏ Ἐế ȲֽṆ ȳ ạ ȴ 

3. Џ ᾼӐ ế ạȴ 

4. ῀ ᶾדּ Ϣ ҭѿцϢ ֽᴶ  ȴהᶾᾼѠדּ

5. ῀ Ἤדּצᶾ צ ȲҬצϚṷҠѿ ȴ 

ᶾᾼדּ .6 ṿӣἬד ᾼᵓ …ếכӐ ȴ 

ᶾἬч╣ᾼῂדּ .7 ѝоȴ 

᷅ᵒἤ≈ ḟ ϩ 

1. ҏ ᴞṝế҃Ϣצ ᾼּדᶾᵓ ᾼ ȴ 

2. ѿṆ ᾼѠהҟ ᾼᵓ ȳῧ ȳכӐц ȴ 
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3. ֯ ᾼ ҟ ᶾᾼדּ ӣᾼḟ ȴ 

ϩ 

1. ẓ צ њ ᾼ ϩȲֽ ֢ ӣế е ȳṿӣ ᴩѝ ѿц

ϱ ȴ 

2. ֯ЏᵂἨ М ц ᾼ Ἠּדᶾ ȴ 

3. ӣ ᾼ Ἐҟиέּדᶾ ẃᾼᵓ ȴ 

4. ӣ ≈ᴕ ϩҟ ḟӢ♄ϱἬ ẞᾼ ȴ 

5. ֵѠ דᶾדּ ᾼ ȴ 

ẃ ȸNAEц NRC, 2002 

ӦϱῶҠѿὙ ҏȲכ֮ ԒȲּדᶾ ҒϤ᷅ᵒἤ≈ ḟ ϩᾼ Ȳ

Ӣ Ṇ ֮ њ ᾼּדᶾ Ȳѿц ᶾ ᾼ ȷ ϡȲḆҒ Ϣ

ṿӣᴞṝ ≈ ᾼ Ȳѿ ế ḟ ֯ᴞАᾼӢ♄М ᾼ≈ ᾼ ϩ ⇔ȷ

∟Ȳ Ӣ ḝᾼּדᶾ῀ Ȳṳ ᷅ᵒἤ≈ ếḟ Ȳẃῶ Ẕ ϩᾼ֣⇔ɎNRC, 

2006ɏȴẻ ›ṕἬ ẞֵа ᾼѠהȲ ἤ ӣ֢ Ѡהẃ Ӣᾼ ὨȲכ

Ӣ ὑּדᶾ῀ ᾼ Ȳ ᴖᵓӣּדᶾ῀ ȳּדᶾЏẓếᶾ ẃ ḟ ế ӭ

֯ῂ ȳ ȳ ȳἨ╥ ￼ Ȳѿ Ӣ ế ḟ ᾼ ϩȴ 

ȳ Ṟ аᾼֵа Ẃ 

ḟ ֣ᾼ ᾎ╥ּדᶾ М ӣᾼѠᾎПϚȲӐ аᾼ ӭᾼ֯ᵓӣ ạ

Ӣ ṅ ᵂᾼ ϩȴ ῴ◕Ю ẁ ᾼ Ѡה ѳ Ϯ ứ√

аȲ֯ᴕ ϟד Ӣᾼ ⇔Ȳ♄ ᾼ ậ ◕ ȳ ≈ᴕᾼ ἘȲѿ

с Ӣ њ ᵂᾼ ⇔ȴױҵȲⱢ ֥NAEP 2014МⱢּדᶾ ᾼ ᾼ Ṇ П Ȳ

Ӑ ᵂ֯ М ᴩ Ȳ Ἠ ῀Ḃ ᾼ Ȳᶦ Ӣ Ϣᾼ≈ᴕếЊ

ᾼ Ȳ Ӣ ὑἬ П Ḇצ֥ Ϥᾼ Ȳ ẞֵа ѻ ᾼ ȴ 

Ϛȳ ӭ  

Ṟᾼ῀ ἘП ᵂȲѿֵа Ѡהẃ Ӣ ᾼῶ Ȳẃ

Ӣ ḟᾼ ϩȴ֪ױȲӐ а ӣ ֽȸ♄ ɦ Ԉ1-1ȳ1-2ɧ֫ ȳі Ӣ֯

›ȳ∟Ȳצ ҏ῀ ֥ᾼḔ Ἠ ⁄ Ѡהȴ 
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ϡȳ ☼  

(Ϛ) ȸ Мϟד Ӣ 

(ϡ) ȸ4 180и  

(Ϯ) иέ ֢◕ ֽ 1ȸ 

 

1 ɦϚ ᵂò ò- ṞϷ Ӣ ?ɧ ☼  

Ϯȳ  

(Ϛ) Ϛ аȸ Ӣ♄ 

Ӑ аѻ ӭᾼ֯ Ӣ М Ȳ ᾼԛӢ ‍ԛӢἤȳ ᾼṿ

ӣ ȳ ѠהɎҔ╗ ȳ ɏȳ Ɏ Ϡ ҵỮ ᾼᾬ ɏ

ѿц∟ ᾼ Ȳ Ϥ ᾼ ȴ 

(ϡ) ϡ аȸ ᵂ Ṟ 

Ṟᵂ₇ ạ ԈȸɎ1ɏḕ Ꞌ ᴞ Ϛ ṞɎ ȳ ꞋЛҠ 30 cmɏȷɎ2ɏ

ḕ ӣ1 ᵂ ϩẃ ɎЄЊȳɲ ᾭЛ ɏȷɎ3ɏ Ṟ ὑ50еи ᾼ М᾿ᴩȷ

Ɏ4ɏ ṞᾼṞ ֯ᴩṛ Л Ὲȴѿ Ӣ ᵂ Ṟ Ȳ ӣ ᾼЏẓȳ

Ḋ ᴕ ᵂכӐὑ♄ МȲṳ ᾼ ạẃ ᵂ ᾼḔ ȴ 
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(Ϯ) Ϯ аȸSTEMּד ֥  

Ӑ а ɦᵂӣϩ чᵂӣϩɧ ɦ ϩɧ а♄ Ȳּ֯ד ȳּדᶾȳЏ

ɎSTEMɏ ∂Ӵ Ȳѿ ֻốїȳ ᾃ᷅ᵒ≈ᴕᾼ ϩȲ ᵗ Ӣ֯и ᾼ

≈ᴕ Ȳѿц Ӣҟ≈ᴕ ᵂ ế Ȳṳ ӣ֯ ᾼ ₇ϱȴẔכ

ѠהҠֽῶ3ȸ 

ῶ 3 Ӣᾼ в  

Ɏ›ȳМȳ∟ɏ в  

вῴװ ᾼ ᵂ ᾼ йἤ ἤȲῴװ ᵂ∟

ᾼ כ  

╟ STEM ֥ ∟ ᵂ ЮϤ Ӣ ᵂ Ṟᾼ ᵂ Ȳ

∟ᾼ כ  

Ȳ ЮϤі Ȳѿ

’ ӢᾼҠ ᾼ  

֥ ῴᾼ ᵂ ∟ ᾼ

ἘȲ Ḃṏᾼ כ  

(ҳ) ҳ аȸ ֫  

ὑ ᵂᶙכ∟Ȳ Ṟᾼ ᵂᾭᾓȲ ֝ Фד ᵂᾼї ч≈ȷṼ

ȲиⱢϮװᾼᴞᶺ ѿ  Ἦ ҏᴞАכ ᾼ ḔȲᵓӣ в ᾼв

ϯẃȲ Ӣᴞ ֥ᵂ ᾼ ȴ 

ҳȳ ӭ ╟Ѡה 

ᶾדּ ╓ ӣNAEцNRCᾼϮ ⇔ ֣ȸ῀ ȳ ϩế᷅ᵒἤ≈ ếḟ ϩɎֽ

ῶ2ɏȲ ֥› Ἤ ц ȳ ᵂ ȳ ᾼᵂᾎɎֽῶ1ɏȲᵓӣ

Ӑ ᾼ ϩ╓ в Ɏֽ 2ɏȲẃӱ ֽᴶ ӣ֥ ᾼ Ѡהẃ Ӣ╥ᵡ כ

Ἤ ᾼ ӭ ȴ 
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2 ɦϚ ᵂò ò- ṞϷ Ӣ ?ɧ ϩ╓  

(Ϛ)  

Ṇצ ן֮ Ӣᵂ₇Ȳṳѹ Ϛế ӢԚ֝ Ẕ Ȳ≈ע ῏ᾼ ϩ ᴩ

═ ἤᾼ Ȳ ӢḆᴞѻȳḆѻ ֮ Ȳᵓӣ♄ ᾼѠהȲ Ӣ

Ởẞ ḇᾼ ȸ 

ῶ 4 ╟Ѡה 

ӭ  в  иѩẂ 

ѡ Ӣ♄Мᵂӣϩ

чᵂӣϩᾼ  

֯ ᾼ ạϯȲḂ Ṟᾼ ᴩȲṳ

Ӧ Ṟ ᵂȲ Ẕ ϩ

ᾼẃ ȴ 

15% 

ᴕ ᵂᾼ₇כ

ạẃ Ҡᴩἤᾼḟ  

Ϡ ᾼ ѩẂѐᾼ ᵂȲ

ᴕ Ḋ Ӑᾼכ ἤȲṳ ֮

♄ ȴ 

30% 

иέ֢ דּ ȳּדᶾȳЏ

ц ὑ ᵂ♄

М 

ᵓӣ ϡװ ›ᾼ ЮϤȲᴖ דּ

ȳּדᶾȳЏ ц П Ȳ ӣὑ

ϩṞП ᵂ₇Мȴ 

45% 

иέṞ Ἤ ᾼכ ϩ

Ἤ ẃᾼ ϩѿד

Фӂ ᵂ₇ 

ӦϮװᾼṞ Ḃṏ Ȳ ᴞṝ

Пᵂ₇ᾼἤ ӭכ П ạἤȲṳѿЊ

ПѠה ϯẃȴ 

10% 
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(ϡ) ᵂ  

Ӣ ⇔ȳ᷾Ϥ ⇔ȳ ḟᾼᶾ ếῶ ᴞᶺᾼ ϩȲ ᶙ ֮ч╣ҏ

Ӣᾼ ὨȲṳ Ӣ ᾼ ȳ ḟ ϩȳ᷅ᵒἤ≈ᴕếῶ ᴞᶺᾼ ϩȸ 

ῶ 5 ᵂ ╟Ѡה 

ӭ  в  иѩẂ 

דּ֥ ֥ ᾼ῀

ὑ ∟ᾼ ᵂ М 

Ṟᾼ ᵂᾭᾓȲṳ ӦЊ ֥ᵂ

Ḃṏȳ Ȳ ᴟҠᴩП

ạвȴ 

40% 

П ứѿ ᵂ

ѩẂЄЊП ᵂᵂ₇ 

Ṽ П Ȳ֥ϩ ᵂ ϩ ṞȲ

ṳ ֥ПḊ ЏẓȲѿ ֥ ᵂП

ȴ 

15% 

ӣ ᾼЏẓȳḊ

ᴕ ᵂכӐὑ♄ М 

ὑ ᵂ МȲ╓ Ӣ ᴩ ᵂȲ

Ӣ╥ᵡ ᵂ Ȳṳ ᴞᶺ

Ӕȴ 

15% 

њ╣ ֢ ᵂ

ᾼ ϩ 

Ϡ ֥ ạᾼ› ϯȲϷ

ᵂ₇╥ᵡ ֥ аἬ ᾼ῀ Ȳѿ

╣ ᵂᾼṳӣȴ 

30% 

(Ϯ)  

Ṽ Ӣ֯ ϱᾼ ⇔ȳЏẓṿӣᾼ ⇔ȳ ḟ ϩᾼῶ ⇔ Ȳṳѿ

NAEцNRCᾼ▐ иכϮ ֣ ᴩ Ȳ ѿᴩⱢ ῶᾼѠה Ӣᾼ ⇔ȴ

Ẕӭ в ṓɦ Ԉ2ɧȴ 

ԃȳ  

ᶾדּ  Ṏᾼӭᾼ ╥ Ӣᾼּדᶾ Ȳ֯ ᶾדּ ⇔ ᾼ ҅Ӈ ẓ צ

⇔ᾼּדᶾ ẃ ֵ ᾼּדᶾ Ȳ Ϣ צ ϩӣӔ ᾼѠᾎếӔ ᾼ ⇔ẃ ḟּד

ᶾᾼ Ȳц ֯Ἠӑẃᾼ צ Ἠ ᾼ ϩɎὭọ ȳ ԏ╢Ȳ2004ɏȴҠѿ

ṓȲּדᶾ Ṏᾼ ֯ ᾼ ẁ о כ ȲӼᵛ Ӣὑ ᾼ МȲѻ

∂ Ḋ ᾼ ṳ ד ῀ Ȳᴖ‍ Ѧὑ Ѡ ֮ ắ ֯ ϱᾼ

ȴ 
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֯ ᾼ МȲ Ἠи ᾼ ҵȲỮҠṼ Ϣᾼ ἨẔ҃צ ᾼ

Ȳɔ ӣ ᾼ֫ Ȳ ᾼḔ Ȳѿḟứ╥ᵡӇ ╟ ȳḆ Ḋȳ

Ḃ ᵂ Ԍ ȳ Ḋ ᾎȳἨ Ḃ ӭ ╟ȲṳḖẔ йҠᴩɎᵇӖ Ȳ2002ɏȴ

ᶾדּ Ṏᾼ ֯ Ӣ МȲ Ҡчע ӭ ᵂ ȳᴕ в Ȳṿ

ӭ Ḇ ֥ȲϷ Ӧ Ӣᾼ֢ ȲḆҒ ӢȲѿ―

Ӣᾼ ᾭᾓȲṳ‚ṿ Ӣ ԉȴᶦ Ḇֵᾼצ Ϛ ᷾ϤḆֵ

ѹ їϩȲ Ḇֵᾼ ╟ẃ ӭ› ᾼ ᾓȳ֢ Ѡ ᾼғ ȳ

ếׁשṅḂ ᾼѠᾎȲṳ ד ὨȲⱢכṅᾼשׁ вּדᶾ Ṏᾼ

Ϛ Ḇ ᾼּנаȴ 
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 Ԉ 1-1 ɦϚ ᵂò ò- ṞϷ Ӣ ?ɧ♄ Ɏ Ϛ ɏ 

 

 

 

 


