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ABSTRACTS

This study was aimed to explore elementary science teachersû concepts about Matter and Properties

of Matter. The subjects of this study consisted of fifteen elementary science teachers from all ten large

elementary schools in the Second Educational Area, Nonthaburi province. The instrument was a questionnaire

of five open-ended questions regarding matter, molecular state of matter, conservation of matter, physical

and chemical change and separation of mixture. The findings indicated that elementary science teachers had

alternative concepts in all above topics. Teachers had the most alternative concept in molecular state of matter

and physical and chemical changes. For these two topics, none of teachers had correct scienctific concept.

The least alternative concept was conservation of matter. The results suggested science educators about the

need for planning science professional development experiences which can develop teachersû science content

knowledge for effective science teaching.
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∑’Ë 2 ‡ªìπ·π«§‘¥´÷Ëß‡ªìπ§”∂“¡ª≈“¬‡ªî¥ ª√–°Õ∫¥â«¬

¢âÕ§”∂“¡®”π«π 5 ¢âÕ §√Õ∫§≈ÿ¡·π«§‘¥µà“ßÊ„π
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 “√–°“√‡√’¬π√Ÿâ∑’Ë 3:  “√·≈– ¡∫—µ‘¢Õß “√ 5 ‡√◊ËÕß

‰¥â·°à‡√◊ËÕß §«“¡‡¢â“„®‡√◊ËÕß “√ °“√®—¥‡√’¬ßµ—«¢Õß

Õπÿ¿“§„π ∂“π–¢Õß·¢Áß ¢Õß‡À≈« ·≈–°ä“´ °“√

Õπÿ√—°…å¡«≈ “√ °“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–∑“ß

‡§¡’ ·≈–°“√·¬° “√

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

ºŸâ«‘®—¬¢ÕÕπÿ≠“µ‚√ß‡√’¬π„π°“√‡°Á∫¢âÕ¡Ÿ≈‚¥¬

 àß·∫∫ Õ∫∂“¡‰ª¬—ß§√ŸºŸâ Õπ«‘™“«‘∑¬“»“ µ√å„π

√–¥—∫™—Èπª√–∂¡»÷°…“®”π«π 20 ©∫—∫ „π¿“§ª≈“¬

ªï°“√»÷°…“ 2550 ·≈–‰¥â√—∫·∫∫ Õ∫∂“¡§◊π¡“

∑—ÈßÀ¡¥ 15 ©∫—∫ §‘¥‡ªìπ√âÕ¬≈– 75

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ºŸâ«‘®—¬‰¥âª√–¡«≈·≈–

«‘‡§√“–Àå§”µÕ∫·≈–‡Àµÿº≈‡ªìπ√“¬¢âÕ ‚¥¬Õà“π§”µÕ∫

·≈–‡Àµÿº≈„π·µà≈–¢âÕÕ¬à“ß≈–‡Õ’¬¥·≈â«‡ª√’¬∫‡∑’¬∫

®—¥°≈ÿà¡§”µÕ∫·≈–‡Àµÿº≈ ‚¥¬· ¥ß‡ªìπ√âÕ¬≈–¢Õß

®”π«π§√Ÿ∑’Ë¡’§”µÕ∫∂Ÿ° §”µÕ∫∂Ÿ°µâÕß∫“ß à«π §”

µÕ∫º‘¥ ·≈–‰¡àµÕ∫ ‡™àπ‡¥’¬«°—∫‡Àµÿº≈§◊Õ· ¥ß √âÕ¬

≈–¢Õß®”π«π§√Ÿ∑’Ë¡’‡Àµÿº≈∂Ÿ° ‡Àµÿº≈∂Ÿ°∫“ß à«π

‡Àµÿº≈º‘¥ ·≈–‰¡à· ¥ß‡Àµÿº≈ ºŸâ«‘®—¬‰¥âπ”§”µÕ∫

·≈–‡Àµÿº≈¡“®—¥°≈ÿà¡‡ªìπ·π«§‘¥µà“ßÊ ‚¥¬·∫àß°≈ÿà¡

ÕÕ°‡ªìπ 4 °≈ÿà¡ ÷́Ëßª√–¬ÿ°µå®“°°“√®—¥°≈ÿà¡·π«§‘¥

¢Õß Haidar (1997)  ¥—ßπ’È§◊Õ

(1) ¡’·π«§‘¥∑’Ë∂Ÿ°µâÕßµ“¡·π«§‘¥«‘∑¬“»“ µ√å

(Sound Understanding) À¡“¬∂÷ß§√Ÿ¡’·π«§‘¥ Õ¥§≈âÕß

°—∫·π«§‘¥«‘∑¬“»“ µ√å ‚¥¬ “¡“√∂µÕ∫§”∂“¡‰¥â∂Ÿ°

µâÕß·≈–Õ∏‘∫“¬‡Àµÿº≈‰¥â∂Ÿ°µâÕß

(2) ¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß‡æ’¬ß∫“ß à«π (Partial

Understanding) À¡“¬∂÷ß§√Ÿ¡’·π«§‘¥∑’Ë Õ¥§≈âÕß°—∫

·π«§‘¥«‘∑¬“»“ µ√åÕ¬à“ßπâÕ¬ 1 Õß§åª√–°Õ∫ ‚¥¬§”

µÕ∫·≈–‡Àµÿº≈¢Õß§√Ÿ‡ªìπ‰ª‰¥â¥—ßπ’È

- §”µÕ∫∂Ÿ°/ ‡Àµÿº≈∂Ÿ°∫“ß à«π

- §”µÕ∫∂Ÿ°∫“ß à«π/ ‡Àµÿº≈∂Ÿ°

- §”µÕ∫∂Ÿ°/ ‰¡à∫Õ°‡Àµÿº≈

- ‰¡à∫Õ°§”µÕ∫/ ‡Àµÿº≈∂Ÿ°

(3) ¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π·≈–· ¥ß

·π«§‘¥∑“ß‡≈◊Õ° (Partial Understanding with

Alternative conceptions) À¡“¬∂÷ß §√Ÿ¡’·π«§‘¥∑’Ë

 Õ¥§≈âÕß°—∫·π«§‘¥«‘∑¬“»“µ√åÕ¬à“ßπâÕ¬ 1 Õß§å

ª√–°Õ∫·≈–¡’·π«§‘¥∑“ß‡≈◊Õ° ®“°·π«§‘¥

«‘∑¬“»“ µ√å¥â«¬ ‚¥¬§”µÕ∫·≈–‡Àµÿº≈¢Õß§√Ÿ‡ªìπ‰ª

‰¥â¥—ßπ’È

- §”µÕ∫º‘¥/ ‡Àµÿº≈∂Ÿ°

- §”µÕ∫∂Ÿ°/ ‡Àµÿº≈º‘¥

- §”µÕ∫º‘¥/ ‡Àµÿº≈∂Ÿ°∫“ß à«π

- §”µÕ∫∂Ÿ°∫“ß à«π / ‡Àµÿº≈º‘¥

- §”µÕ∫∂Ÿ°∫“ß à«π/ ‡Àµÿº≈∂Ÿ°∫“ß à«π

- §”µÕ∫∂Ÿ°∫“ß à«π/ ‰¡à∫Õ°‡Àµÿº≈

- ‰¡à∫Õ°§”µÕ∫/ ‡Àµÿº≈∂Ÿ°∫“ß à«π

(4) ·π«§‘¥∑“ß‡≈◊Õ° (Specific Alternative

Conceptions) À¡“¬∂÷ß§√Ÿ¡’·π«§‘¥∑’Ë‰¡à Õ¥§≈âÕß°—∫

·π«§‘¥«‘∑¬“»“ µ√å √«¡∂÷ß§√Ÿ‰¡àµÕ∫§”∂“¡·≈–‰¡à

Õ∏‘∫“¬‡Àµÿº≈ À√◊ÕµÕ∫„π≈—°…≥–∑«π§”∂“¡À√◊Õ

µÕ∫‰¡àµ√ßª√–‡¥Áπ ‚¥¬§”µÕ∫·≈–‡Àµÿº≈¢Õß§√Ÿ‡ªìπ

‰ª‰¥â¥—ßπ’È

- §”µÕ∫º‘¥/ ‡Àµÿº≈º‘¥

- §”µÕ∫º‘¥/ ‰¡à∫Õ°‡Àµÿº≈

- ‰¡à∫Õ°§”µÕ∫/ ‡Àµÿº≈º‘¥

- ‰¡à∫Õ°§”µÕ∫/ ‰¡à∫Õ°‡Àµÿº≈

§”µÕ∫¢Õß§√Ÿ∑’Ë®”·π°·π«§‘¥·≈â«‰¥â√—∫°“√

µ√«® Õ∫Õ’°§√—ÈßÀπ÷Ëß‚¥¬ºŸâ‡™’Ë¬«™“≠¥â“π‡π◊ÈÕÀ“®”π«π

4 ∑à“π ÷́Ëß‡ªìπÕ“®“√¬åºŸâ Õπ«‘∑¬“»“ µ√å√–¥—∫

¡À“«‘∑¬“≈—¬ 3 ∑à“π·≈–Õ“®“√¬åºŸâ Õπ‡§¡’√–¥—∫

¡—∏¬¡»÷°…“ 1 ∑à“π

º≈°“√«‘®—¬

¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ¢Õß§√Ÿ

§√Ÿ«‘∑¬“»“ µ√å„π√–¥—∫™—Èπª√–∂¡»÷°…“∑’ËµÕ∫

·∫∫ Õ∫∂“¡∑—ÈßÀ¡¥ 15 §π ‡ªìπÀ≠‘ß ®”π«π 10 §π
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(√âÕ¬≈– 66.67) ·≈–‡ªìπ™“¬®”π«π 5 §π (√âÕ¬≈–

33.33)  ¡’Õ“¬ÿ√–À«à“ß 51-60 ªï ®”π«π 9 §π (√âÕ¬≈–

60) §√Ÿ∑ÿ°§π®∫°“√»÷°…“„π√–¥—∫ª√‘≠≠“µ√’ ‚¥¬§√Ÿ

®”π«π 4 §π (√âÕ¬≈– 26.67)  ®∫„π “¢“«‘∑¬“»“ µ√å

§√Ÿ®”π«π 9 §π §‘¥‡ªìπ√âÕ¬≈– 60 ¡’ª√– ∫°“√≥å„π

°“√ Õπ«‘™“«‘∑¬“»“ µ√å¡“°°«à“ 15 ªï §√Ÿ à«π

„À≠à®”π«π 13 §π (√âÕ¬≈– 86.67)   Õπ„π√–¥—∫

™à«ß™—Èπ∑’Ë 2 (ª√–∂¡»÷°…“ªï∑’Ë 4-6)

·π«§‘¥¢Õß§√Ÿ‡√◊ËÕß “√·≈– ¡∫—µ‘¢Õß “√

1. §«“¡‡¢â“„®‡√◊ËÕß “√

®“°°“√„Àâ§√Ÿµ√«®§”µÕ∫¢Õßπ—°‡√’¬π„π

µ“√“ß°“√®”·π° ‘Ëß∑’Ë‡ªìπ “√·≈–‰¡à„™à “√ æ∫«à“ §√Ÿ

®”π«π 12 §π (√âÕ¬≈– 80)  “¡“√∂µ√«®§”µÕ∫„π

°“√®”·π° “√¢Õßπ—°‡√’¬π‰¥â∂Ÿ°µâÕß ‚¥¬∫Õ°‰¥â«à“

Àπ—ß ◊Õ‚µä– ·°â« ‡À√’¬≠ πÈ” ‰¡â Õ“°“» ‡ªìπ “√ ·≈–

· ß‰¡à‡ªìπ “√ §√Ÿ®”π«π 3 §π (√âÕ¬≈– 20) ¡’§”

µÕ∫∑’Ë∂Ÿ°µâÕß∫“ß à«π‚¥¬§√Ÿ„π°≈ÿà¡π’È®”π«π 2 §π

(√âÕ¬≈– 13.33) µ√«®§”µÕ∫º‘¥‚¥¬√–∫ÿ«à“· ß‡ªìπ

 “√ ·≈–§√Ÿ®”π«π 1 §π (√âÕ¬≈– 6.67)  µ√«®§”µÕ∫

º‘¥‚¥¬√–∫ÿ«à“πÈ”·≈–Õ“°“»‰¡à‡ªìπ “√ „π à«π¢Õß°“√

„Àâ‡Àµÿº≈ª√–°Õ∫§”µÕ∫ §√Ÿ®”π«π 8 §π (√âÕ¬≈–

53.33)   “¡“√∂„Àâ‡Àµÿº≈‰¥â∂Ÿ°µâÕß«à“ ‘Ëß∑’Ë‡ªìπ “√

π—Èπ®–µâÕß¡’§ÿ≥ ¡∫—µ‘¢Õß “√§◊Õ ¡’µ—«µπ ¡’πÈ”Àπ—°

µâÕß°“√∑’ËÕ¬Ÿà ·≈– —¡º— ‰¥â §√Ÿ®”π«π 3 §π (√âÕ¬≈–

20) „Àâ‡Àµÿº≈∑’Ë∂Ÿ°µâÕß∫“ß à«π ‚¥¬√–∫ÿ«à“ “√§◊Õ ‘Ëß

∑’Ë¡’ ¡∫—µ‘‡©æ“– ·≈–„™â§ÿ≥ ¡∫—µ‘¢Õß ∂“π–„π°“√

®”·π° “√«à“ ‰¡â πÈ” ·≈–Õ“°“»‡ªìπ “√ ‡π◊ËÕß®“°Õ¬Ÿà

„π ∂“π–¢Õß·¢Áß ¢Õß‡À≈« ·≈–°ä“´µ“¡≈”¥—∫ ·≈–

§√Ÿ®”π«π 4 §π (√âÕ¬≈– 26.67) ‰¡à‰¥â„Àâ‡Àµÿº≈ √“¬

≈–‡Õ’¬¥¥—ß Table 1, 2

®“°§”µÕ∫·≈–‡Àµÿº≈¢Õß§√Ÿ‡¡◊ËÕπ”¡“®”·π°

‡ªìπ°≈ÿà¡·π«§‘¥ “¡“√∂ √ÿª‰¥â«à“§√Ÿ®”π«π 7 §π

(√âÕ¬≈– 46.67) ¡’·π«§‘¥∂Ÿ°µâÕß‚¥¬§√Ÿ√–∫ÿ§”µÕ∫

·≈–‡Àµÿº≈‰¥â∂Ÿ°µâÕß §√Ÿ®”π«π 6 §π (√âÕ¬≈– 40) ¡’

·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π ‚¥¬§√Ÿ√–∫ÿ§”µÕ∫∂Ÿ° ·≈–

„Àâ‡Àµÿº≈∂Ÿ°µâÕß∫“ß à«π ®”π«π 2 §π §‘¥‡ªìπ

√âÕ¬≈– 13.33 §√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°µâÕß∫“ß à«π·≈–„Àâ

‡Àµÿº≈∂Ÿ°µâÕß ®”π«π 3 §π §‘¥‡ªìπ√âÕ¬≈– 20 ·≈–

§√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°µâÕß·≈–‰¡à√–∫ÿ‡Àµÿº≈ ®”π«π 1 §π

§‘¥‡ªìπ√âÕ¬≈– 6.67 ¡’§√Ÿ®”π«π 2 §π (√âÕ¬≈– 13.33)

¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π·≈–¡’·π«§‘¥∑“ß‡≈◊Õ°

‚¥¬§√Ÿ®”π«π 1 §π (√âÕ¬≈– 6.67) ¡’§”µÕ∫∂Ÿ°∫“ß

 à«π·≈–‡Àµÿº≈∂Ÿ°∫“ß à«π ·≈–§√ŸÕ’° 1 §π (√âÕ¬≈–

6.67) ¡’§”µÕ∫∂Ÿ°∫“ß à«π·µà‰¡à√–∫ÿ‡Àµÿº≈ √“¬

≈–‡Õ’¬¥¥—ß Table 3

Table 2 Reasons that teachers used to explain their concept of matter

Reasons Numbers Percentages
1. Matter has mass, weight, takes up space and can be touched. 8 53.33
2. Matter has three states (solid, liquid and gas). 2 13.33
3. Matter is the thing that has specific properties. 1 6.67
4. No answer 4 26.67

Table 1 Teachersû answers about matter

Answers Numbers Percentages
1. Book, Table, glass, coin , water, wood, air are Matter. 12 80.00
2. Book, Table, glass, coin , water, wood, air and light are Matter. 2 13.33
3. Book, Table, glass, coin and wood are Matter. Water, air and 1 6.67

light are not Matter.
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2. °“√®—¥‡√’¬ßµ—«¢ÕßÕπÿ¿“§ “√ „π ∂“π–¢Õß·¢Áß

¢Õß‡À≈« ·≈–°ä“´

‡¡◊ËÕ„Àâ§√Ÿæ‘®“√≥“√Ÿª¿“æ¢ÕßÕπÿ¿“§ «“¥√Ÿª

Õπÿ¿“§ ·≈–Õ∏‘∫“¬ ¡∫—µ‘¢Õß “√∑’Ë‡°’Ë¬«¢âÕß°—∫Õπÿ¿“§

„π ∂“π–¢Õß·¢Áß ¢Õß‡À≈« ·≈–°ä“´ ∑’Ë°”Àπ¥„Àâ

æ∫«à“‰¡à¡’§√Ÿ§π„¥∑’Ë«“¥√ŸªÕπÿ¿“§¢Õß “√„π

 ∂“π–¢Õß·¢Áß ¢Õß‡À≈« ·≈–°ä“´ ‰¥â∂Ÿ°µâÕß §√Ÿ

®”π«π 12 §π (√âÕ¬≈– 80 ) «“¥√ŸªÕπÿ¿“§¢Õß “√

∑’Ë· ¥ß§”µÕ∫∂Ÿ°∫“ß à«π ¥—ßª√“°Ø„π Table 4

√Ÿª¿“æÕπÿ¿“§¢Õß “√∑’Ë§√Ÿ°≈ÿà¡π’È«“¥· ¥ß√–¬–

Àà“ß√–À«à“ßÕπÿ¿“§‰¥â∂Ÿ°µâÕß§◊Õ ¢Õß‡À≈«¡’√–¬–

Àà“ß√–À«à“ßÕπÿ¿“§¡“°°«à“¢Õß·¢Áß ·≈–°ä“´¡’√–¬–

Àà“ß√–À«à“ßÕπÿ¿“§¡“°°«à“¢Õß‡À≈« ·µàÕ¬à“ß‰√

°Áµ“¡√Ÿª¿“æÕπÿ¿“§∑’Ë«“¥¡’ à«π∑’Ëº‘¥„π‡√◊ËÕß °“√

Õπÿ√—°…å¡«≈ “√·≈–°“√‡√’¬ßµ—«¢ÕßÕπÿ¿“§  ”À√—∫°“√

Õπÿ√—°…å¡«≈ “√∑’Ë∂Ÿ°µâÕßπ—ÈπÕ∏‘∫“¬«à“ “√™π‘¥

‡¥’¬«°—π∂÷ß·¡âÕ¬Ÿà„π ∂“π–µà“ß°—π (¢Õß·¢Áß ¢Õß‡À≈«

·≈–°ä“´) °Á®–¡’®”π«πÕπÿ¿“§·≈–¢π“¥¢ÕßÕπÿ¿“§

‡∑à“°—π„π à«π¢Õß°“√‡√’¬ßµ—«¢ÕßÕπÿ¿“§∑’Ë∂Ÿ°µâÕß

¢Õß “√∑—Èß 3  ∂“π–π—Èπ ¢Õß·¢Áß®–‡√’¬ßµ—«Õ¬à“ß‡ªìπ

√–‡∫’¬∫  à«π¢Õß‡À≈«·≈–°ä“´π—Èπ®–Õ¬ŸàÕ¬à“ß

°√–®—¥°√–®“¬·≈–‡√’¬ßµ—«‰¡à‡ªìπ√–‡∫’¬∫ §√Ÿ∑—ÈßÀ¡¥

„π°≈ÿà¡π’È®”π«π 12 §π (√âÕ¬≈– 80) «“¥√Ÿª®”π«π

Õπÿ¿“§¢Õß “√≈¥≈ß„π ∂“π–¢Õß·¢Áß ¢Õß‡À≈«

·≈–°ä“´ µ“¡≈”¥—∫  à«π§√Ÿ®”π«π 3 §π (√âÕ¬≈– 20)

„π°≈ÿà¡π’È «“¥√Ÿª°“√®—¥‡√’¬ßµ—«Õπÿ¿“§¢Õß “√Õ¬à“ß

‡ªìπ√–‡∫’¬∫¡’≈—°…≥–°“√‡√’¬ßµ—«‡ªìπ™—ÈπÊ„π “√∑—Èß 3

 ∂“π– §√Ÿ®”π«π 3 §π (√âÕ¬≈– 20) «“¥√ŸªÕπÿ¿“§

¢Õß “√∑’Ë· ¥ß§”µÕ∫º‘¥ ¥—ßª√“°Ø„π Table 4 ‚¥¬

§√Ÿ«“¥√Ÿª‰¡à· ¥ß√–¬–Àà“ß√–À«à“ßÕπÿ¿“§¢Õß

¢Õß‡À≈«·≈–°ä“´ ·≈–‰¡à¡’°“√Õπÿ√—°…å¡«≈ “√ ∑—Èßπ’È

®–æ∫«à“Õπÿ¿“§¢Õß “√®–¡’¢π“¥„À≠à¢÷Èπ®“°¢Õß·¢Áß

¢Õß‡À≈«·≈–°ä“´ µ“¡≈”¥—∫

 ”À√—∫‡Àµÿº≈¢Õß§√Ÿ∑’Ë„™â„π°“√Õ∏‘∫“¬√Ÿª¿“æ

¢ÕßÕπÿ¿“§ æ∫«à“§√Ÿ®”π«π 7 §π (√âÕ¬≈– 46.67)

Õ∏‘∫“¬‡Àµÿº≈‰¥â∂Ÿ°µâÕß„π‡√◊ËÕß °“√‡√’¬ßµ—«¢ÕßÕπÿ¿“§

√–¬–Àà“ß√–À«à“ßÕπÿ¿“§ ·≈–°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕπÿ¿“§

‚¥¬Õ∏‘∫“¬«à“ Õπÿ¿“§¢Õß¢Õß·¢Áß®–‡√’¬ßµ—«°—πÕ¬à“ß

‡ªìπ√–‡∫’¬∫·≈–‡√’¬ß™‘¥µ‘¥°—πÕ¬à“ßÀπ“·πàπ Õπÿ¿“§

‰¡à‡§≈◊ËÕπ∑’Ë Õπÿ¿“§¢Õß¢Õß‡À≈«®–‡√’¬ßµ—«°—π‰¡à

‡ªìπ√–‡∫’¬∫ √–¬–Àà“ß√–À«à“ßÕπÿ¿“§¡’¡“°°«à“¢Õß·¢Áß

Õπÿ¿“§®–‡§≈◊ËÕπ∑’Ë‰¥â¡“°°«à“¢Õß·¢Áß ·≈–Õπÿ¿“§¢Õß

°ä“´®–‡√’¬ßµ—«Õ¬à“ß°√–®—¥°√–®“¬ ‰¡à‡ªìπ√–‡∫’¬∫

√–¬–Àà“ß√–À«à“ßÕπÿ¿“§¡’¡“°°«à“¢Õß‡À≈« Õπÿ¿“§

®–‡§≈◊ËÕπ∑’ËÕ¬à“ßÕ‘ √–‰¥â∑ÿ°∑‘»∑“ß ‡§≈◊ËÕπ∑’Ë·¬°ÕÕ°

®“°°—πÀ√◊Õ‡¢â“À“°—π §√Ÿ®”π«π 5 §π (√âÕ¬≈– 33.33)

Õ∏‘∫“¬‡Àµÿº≈‰¥â∂Ÿ°µâÕß∫“ß à«π ‚¥¬§√Ÿ„π°≈ÿà¡π’È

®”π«π 3 §π (√âÕ¬≈– 20) Õ∏‘∫“¬°“√‡§≈◊ËÕπ∑’Ë¢Õß

Õπÿ¿“§¢Õß¢Õß‡À≈«·≈–°ä“´º‘¥ ‚¥¬§√ŸÕ∏‘∫“¬«à“

Õπÿ¿“§¢Õß¢Õß‡À≈«‰¡à‡§≈◊ËÕπ∑’Ë·µà‡§≈◊ËÕπ‰À«‰ª¡“

·≈–Õπÿ¿“§¢Õß°ä“´‡§≈◊ËÕπ∑’Ë·¬°ÕÕ°®“°°—π‡∑à“π—Èπ §√Ÿ

®”π«π 2 §π (√âÕ¬≈– 13.33) Õ∏‘∫“¬√–¬–Àà“ß√–À«à“ß

Õπÿ¿“§¢Õß°ä“´º‘¥ ‚¥¬√–∫ÿ«à“Õπÿ¿“§°ä“´Õ¬ŸàÀà“ß°—π

¡“°®π¡Õß‰¡à‡ÀÁπ §√Ÿ®”π«π 1 §π (√âÕ¬≈– 6.67)

Õ∏‘∫“¬‡Àµÿº≈º‘¥«à“Õπÿ¿“§¢Õß “√¢¬“¬µ—«‡µÁ¡∑’Ë ‡µÁ¡

¿“™π–·≈–¡’¢π“¥„À≠à¢÷Èπ ‡¡◊ËÕ “√Õ¬Ÿà„π ∂“π–°ä“´

·≈–§√Ÿ®”π«π 2 §π (√âÕ¬≈–13.33) ‰¡àÕ∏‘∫“¬‡Àµÿº≈

®“°§”µÕ∫·≈–‡Àµÿº≈¢Õß§√Ÿ “¡“√∂ √ÿª‰¥â

«à“ „π‡√◊ËÕß°“√®—¥‡√’¬ßµ—«¢ÕßÕπÿ¿“§ “√ „π ∂“π–

¢Õß·¢Áß ¢Õß‡À≈« ·≈–°ä“´ ‰¡à¡’§√Ÿ∑à“π„¥¡’·π«§‘¥

∂Ÿ°µâÕß §√Ÿ®”π«π 6 §π (√âÕ¬≈– 40) ¡’·π«§‘¥∑’Ë∂Ÿ°

µâÕß∫“ß à«π‚¥¬§√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°∫“ß à«π·≈–

Table 3 Teacherûs conceptions about matter

Type of science concept Numbers Percentages
Sound understanding 7 46.67
Partial understanding 6 40.00
Partial understanding with alternative conceptions 2 13.33
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Õ∏‘∫“¬‡Àµÿº≈∂Ÿ° ¡’§√Ÿ®”π«π 7 §π (√âÕ¬≈– 46.67)

¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π·≈–· ¥ß·π«§‘¥∑“ß‡≈◊Õ°

‚¥¬§√Ÿ 1 §π (√âÕ¬≈– 6.67) √–∫ÿ§”µÕ∫º‘¥·µà„Àâ

‡Àµÿº≈∂Ÿ°µâÕß §√Ÿ®”π«π 5 §π (√âÕ¬≈– 33.33)

√–∫ÿ§”µÕ∫∂Ÿ°∫“ß à«π·≈–‡Àµÿº≈∂Ÿ°∫“ß à«π ·≈–§√Ÿ

1 §π (√âÕ¬≈– 6.67) ¡’§”µÕ∫∂Ÿ°∫“ß à«π·µà‰¡à

√–∫ÿ‡Àµÿº≈·≈–§√Ÿ®”π«π 2 §π (√âÕ¬≈– 13.33)

¡’·π«§‘¥∑“ß‡≈◊Õ° ‚¥¬§√Ÿ 1 §π (√âÕ¬≈– 6.67)

„πª√‘¡“≥∑’Ë‡∑à“°—π ¡’§”µÕ∫º‘¥·≈–‡Àµÿº≈º‘¥ ·≈–

¡’§”µÕ∫º‘¥·≈–‰¡àÕ∏‘∫“¬‡Àµÿº≈ ¥—ß Table 5

3. °“√Õπÿ√—°…å¡«≈ “√

®“°°“√„Àâ§√Ÿ‡≈◊Õ°§”µÕ∫·≈–§”Õ∏‘∫“¬®“°µ—«

‡≈◊Õ°∑’Ë°”Àπ¥„Àâ „π¢âÕ§”∂“¡∑’Ë«à“πÈ”Àπ—°¢ÕßπÈ”„π

¿“™π–®–‡ªìπ‡™àπ‰√ ‡¡◊ËÕπÈ”·¢ÁßÀ≈Õ¡‡À≈«‡ªìππÈ”

∑—ÈßÀ¡¥„π¿“™π–π—Èπ·≈–‡æ√“–‡Àµÿ„¥ º≈°“√«‘‡§√“–Àå

Answers
Numbers

(Percentages)
Total

          Solid      Liquid                           Gas
7

(46.67)

          Solid      Liquid                           Gas
3

(20)

         Solid    Liquid                             Gas
1

(6.67)

Partial Correct 

Answer

        Solid   Liquid                              Gas
1

(6.67) 

12
(80)

Solid              Liquid               Gas 
2

(13.33)

Wrong Answer         Solid Liquid                                Gas 
1

(6.67)

3
(20)

Table 4 The numbers and percentages of teacherûs answer about particle of matter in solid, liquid
and gas

Partial correct

answer

Wrong answer
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¢âÕ¡Ÿ≈æ∫«à“ §√Ÿ®”π«π 9 §π (√âÕ¬≈– 60) ¡’§”µÕ∫∑’Ë

∂Ÿ°µâÕß‚¥¬√–∫ÿ«à“ πÈ”·¢Áß∑’Ë∫√√®ÿ≈ß„π¿“™π–®–¡’πÈ”

Àπ—°°àÕπ·≈–À≈—ß°“√À≈Õ¡‡À≈«‡∑à“°—π §√Ÿ®”π«π 6

§π (√âÕ¬≈– 40) ¡’§”µÕ∫º‘¥ ‚¥¬§√Ÿ„π°≈ÿà¡π’È®”π«π

5 §π (√âÕ¬≈– 33.33) √–∫ÿ«à“πÈ”„π¿“™π–π—Èπ¡’πÈ”

Àπ—°πâÕ¬≈ßÀ≈—ß®“°∑’ËπÈ”·¢ÁßÀ≈Õ¡‡À≈« ·≈–§√Ÿ 1

§π (√âÕ¬≈– 6.67) √–∫ÿ«à“πÈ”„π¿“™π–π—Èπ¡’πÈ”Àπ—°

‡æ‘Ë¡¡“°¢÷ÈπÀ≈—ß®“°∑’ËπÈ”·¢ÁßÀ≈Õ¡‡À≈« §√Ÿ à«π„À≠à

®”π«π 9 §π (√âÕ¬≈– 60) Õ∏‘∫“¬‡Àµÿº≈‰¥â∂Ÿ°µâÕß

‚¥¬√–∫ÿ«à“πÈ”·¢Áß∑’Ë∫√√®ÿÕ¬Ÿà„π¿“™π–°àÕπ°“√

À≈Õ¡‡À≈« ·≈–À≈—ß°“√À≈Õ¡‡À≈«‡ªìπ “√™π‘¥

‡¥’¬«°—π·µàÕ¬Ÿà„π ∂“π–∑’Ë·µ°µà“ß°—π ∑”„Àâ¡’πÈ”

Àπ—°‡∑à“°—π‡π◊ËÕß®“°°“√‡ª≈’Ë¬π·ª≈ß ∂“π–‰¡à‰¥â¡’

º≈µàÕπÈ”Àπ—° Õ¬à“ß‰√°Áµ“¡¡’§√Ÿ®”π«π 6 §π (√âÕ¬

≈– 40) „Àâ‡Àµÿº≈‰¡à∂Ÿ°µâÕß ‚¥¬√–∫ÿ«à“‚¥¬∑—Ë«‰ª “√

∑’ËÕ¬Ÿà„π ∂“π–¢Õß·¢Áß¡—°¡’πÈ”Àπ—°¡“°°«à“ “√∑’ËÕ¬Ÿà

„π ∂“π–¢Õß‡À≈« ®“°§”µÕ∫·≈–‡Àµÿº≈¢Õß§√Ÿ √ÿª

‰¥â«à“ §√Ÿ à«π„À≠à®”π«π 9 §π (√âÕ¬≈– 60) ¡’·π«§‘¥

∂Ÿ°µâÕß ·≈–§√Ÿ®”π«π 6 §π (√âÕ¬≈– 40) ¡’·π«§‘¥

∑“ß‡≈◊Õ° ¥—ß Table 6

4. °“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–°“√‡ª≈’Ë¬π·ª≈ß

∑“ß‡§¡’¢Õß “√

‡¡◊ËÕ„Àâ§√Ÿµ√«®§”µÕ∫¢Õßπ—°‡√’¬π ∑’Ë√–∫ÿ°“√

‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–∑“ß‡§¡’∑’Ë‡°‘¥¢÷Èπ®“°

 ∂“π°“√≥åµà“ßÊ æ∫«à“ §√Ÿ®”π«π 14 §π (√âÕ¬≈–

93.33) √–∫ÿ°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–∑“ß‡§¡’

∂Ÿ°µâÕß∫“ß à«π ¡’‡æ’¬ß§√Ÿ 1 §π (√âÕ¬≈– 6.67)

 “¡“√∂µ√«®§”µÕ∫¢Õßπ—°‡√’¬π ‚¥¬√–∫ÿ°“√

‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’·≈–∑“ß°“¬¿“æ‰¥âÕ¬à“ß∂Ÿ°µâÕß

‚¥¬√–∫ÿ«à“ ∂“π°“√≥å∑’Ë°”Àπ¥„Àâ∑—ÈßÀ¡¥‰¥â·°à πÈ”

√–‡À¬ Ÿà∫√√¬“°“» πÈ”Õ—¥≈¡·¢Áßµ—«‡¡◊ËÕ„ à„π™àÕß·¢Áß

≈Ÿ°‚ªÉß„À≠à¢÷Èπ‡¡◊ËÕ∂Ÿ°‡ªÉ“ °“√Õÿàπ°“·ø¥â«¬‰¡‚§√‡«ø

°“√∑’Ë‡À≈Á°¥÷ß¥Ÿ¥¥â«¬·¡à‡À≈Á° ‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß∑“ß

°“¬¿“æ ®“°°“√æ‘®“√≥“§”µÕ∫¢Õß§√Ÿ„π·µà≈–

 ∂“π°“√≥å µ“¡ Table 7 §√Ÿ à«π„À≠à √–∫ÿ«à“

Table 5 Teacherûs conceptions about particle of matter in solid, liquid and gas

Type of science concept Numbers Percentages
Partial understanding 6 40.00
Partial understanding with alternative conceptions 7 46.67
Specific alternative conceptions 2 13.33

Table 6 Teacherûs conceptions about conservation of matter

Type of science concept Numbers Percentages
Sound understanding 9 60.00
Specific alternative conceptions 6 40.00

Table 7 The numbers and percentages of teacherûs answer about physical change and chemical change

Answers Numbers (Percentages)
Physical change Chemical change

1. Water evaporating into the atmosphere 13 (86.67) 2 (13.33)
2. Soda freezing in the freezer. 12 (80.00) 3 (20.00)
3. Blowing up a balloon. 15(100.00) -
4. Heating a cup of coffee in a microwave. 10 (66.67) 5 (33.33)
5. A piece of metal attracted to a magnet. 12 (80.00) 3 (20.00)
6. A can of soda fizzing when opened. 1 (6.67) 14 (93.33)
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ª√“°Ø°“√≥å∑’ËπÈ”√–‡À¬¢÷Èπ Ÿà∫√√¬“°“» πÈ”Õ—¥≈¡·¢Áß

µ—«‡¡◊ËÕ„ à„π™àÕß·¢Áß ≈Ÿ°‚ªÉß„À≠à¢÷Èπ‡¡◊ËÕ∂Ÿ°‡ªÉ“ °“√

Õÿàπ°“·ø¥â«¬‰¡‚§√‡«ø °“√∑’Ë‡À≈Á°¥÷ß¥Ÿ¥¥â«¬·¡à‡À≈Á°

‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ §‘¥‡ªìπ®”π«π 13

§π (√âÕ¬≈– 86.67) 12 §π (√âÕ¬≈– 80) 15 §π (√âÕ¬

≈– 100) 1 §π (√âÕ¬≈– 6.67) ·≈– 12 §π (√âÕ¬≈–80)

µ“¡≈”¥—∫ ¡’‡æ’¬ß ∂“π°“√≥å‡¥’¬«§◊Õ °“√‡°‘¥‡ ’¬ßøŸÉ

·≈–øÕß‡¡◊ËÕ‡ªî¥°√–ªÜÕßπÈ”Õ—¥≈¡ ∑’Ë§√Ÿ à«π„À≠à

®”π«π 14 §π §‘¥‡ªìπ√âÕ¬≈– 93.33 §‘¥«à“‡ªìπ°“√

‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’

§√Ÿ à«π„À≠à®”π«π 8 §π (√âÕ¬≈– 53.33) ‰¡à

Õ∏‘∫“¬‡Àµÿº≈„π°“√√–∫ÿ ¿“π–°“√≥åµà“ßÊ«à“‡ªìπ°“√

‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æÀ√◊Õ∑“ß‡§¡’ §√Ÿ®”π«π 7 §π

(√âÕ¬≈– 46.67) „Àâ‡Àµÿº≈∑’Ë∂Ÿ°µâÕß„π°“√Õ∏‘∫“¬°“√

‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–∑“ß‡§¡’ ‚¥¬√–∫ÿ«à“°“√

‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ‡ªìπ°“√‡ª≈’Ë¬π·ª≈ß√Ÿª√à“ß

≈—°…≥– ¢π“¥ ·≈– ∂“π– ‚¥¬‰¥â√—∫æ≈—ßß“π§«“¡

√âÕπ‡ªìπªí®®—¬ ”§—≠·≈–‡¡◊ËÕ‡ª≈’Ë¬π ∂“π–·≈â« “¡“

∂°≈—∫ Ÿà ∂“π–‡¥‘¡‚¥¬ “√π—Èπ¬—ß§ß‡ªìπ “√‡¥‘¡Õ¬Ÿà ‰¡à

‡°‘¥ “√„À¡à  ¡∫—µ‘·≈–Õß§åª√–°Õ∫§ß‡¥‘¡  à«π°“√

‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’§◊Õ °“√‡ª≈’Ë¬π·ª≈ß¢Õß “√∑’Ë

∑”„Àâ‡°‘¥ “√„À¡à  ¡∫—µ‘·≈–Õß§åª√–°Õ∫¢Õß “√

‡ª≈’Ë¬π‰ª®“°‡¥‘¡ ‡™àπ  ’ °≈‘Ëπ √  πÈ”Àπ—° ·≈–

‡¡‘ËÕ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß·≈â«®–‡ª≈’Ë¬π°≈—∫‡ªìπ “√

‡¥‘¡‰¥â¬“°‡¡◊ËÕæ‘®“√≥“§”µÕ∫·≈–‡Àµÿº≈¢Õß§√Ÿ

 “¡“√∂ √ÿª‰¥â«à“ „π‡√◊ËÕß°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ

·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’¢Õß “√ ‰¡à¡’§√Ÿ∑à“π„¥¡’

·π«§‘¥∑’Ë∂Ÿ°µâÕß §√Ÿ®”π«π 8 §π (√âÕ¬≈– 53.33) ¡’

·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π ‚¥¬§√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°∫“ß

 à«π·≈–Õ∏‘∫“¬‡Àµÿº≈∂Ÿ°®”π«π 7 §π §‘¥‡ªìπ

√âÕ¬≈– 46.67 §√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°∫“ß à«π ·µà‰¡àÕ∏‘∫“¬

‡Àµÿº≈®”π«π 1 §π §‘¥‡ªìπ√âÕ¬≈– 6.67 ¡’§√Ÿ®”π«π

7 §π (√âÕ¬≈– 46.67) ¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π·≈–

· ¥ß·π«§‘¥∑“ß‡≈◊Õ° ‚¥¬§√Ÿ¡’§”µÕ∫∂Ÿ°µâÕß∫“ß à«π

·µà‰¡à√–∫ÿ‡Àµÿº≈ ¥—ß Table 8

5. °“√·¬° “√

®“°°“√„Àâ§√Ÿ∫Õ°«‘∏’°“√·¬°º—° ≈—¥ ·≈–·¬°

‡°≈◊ÕÕÕ°®“°≈Ÿ°ªí¥·≈–°“√∫Ÿ√ §√Ÿ®”π«π 10 §π(√âÕ¬

≈– 66.67) Õ∏‘∫“¬«‘∏’°“√·¬°º—° ≈—¥‰¥â∂Ÿ°µâÕß‚¥¬„™â

°“√À¬‘∫ÕÕ° ·≈–®—¥º—°ª√–‡¿∑‡¥’¬«°—π‡Õ“‰«â¥â«¬°—π

§√Ÿ®”π«π 7 §π (√âÕ¬≈– 46.67) ‰¡à “¡“√∂∫Õ°«‘∏’∑’Ë

∂Ÿ°µâÕß‰¥â ‚¥¬§√Ÿ®”π«π 5 §π (√âÕ¬≈– 33.33) √–∫ÿ

§”µÕ∫º‘¥«à“ „™â°“√§—¥·¬°æ◊Èπ∞“π ·¬°µ“¡§«“¡

µâÕß°“√·≈–„™â°“√·¬°∏√√¡¥“ ·≈–§√Ÿ®”π«π 2 §π

(√âÕ¬≈– 13.33) ‰¡àµÕ∫ §√Ÿ®”π«π 10 §π (√âÕ¬≈–

66.67) „Àâ‡Àµÿº≈∑’Ë∂Ÿ°µâÕß„π°“√·¬°º—° ≈—¥«à“

‡π◊ËÕß®“°º—° ≈—¥¡’¢π“¥„À≠à “¡“√∂ —ß‡°µ‡ÀÁπ

§«“¡·µ°µà“ß‰¥âÕ¬à“ß™—¥‡®π ·≈–§√Ÿ®”π«π 5 §π

(√âÕ¬≈– 33.33) ‰¡à‰¥â„Àâ‡Àµÿº≈ ®“°§”µÕ∫·≈–§”

Õ∏‘∫“¬¢Õß§√Ÿ„π‡√◊ËÕß°“√·¬°º—° ≈—¥ “¡“√∂√–∫ÿ‰¥â«à“

§√Ÿ®”π«π 10 §π (√âÕ¬≈– 66.67) ¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß

‡°’Ë¬«°—∫°“√·¬°º—° ≈—¥ ‚¥¬∫Õ°«‘∏’°“√·¬°·≈–„Àâ

‡Àµÿº≈∑’Ë∂Ÿ°µâÕß ·≈–§√Ÿ®”π«π 5 §π (√âÕ¬≈– 33.33)

¡’·π«§‘¥∂Ÿ°µâÕß∫“ß à«π ‚¥¬§√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°∫“ß

 à«π ·µà‰¡à√–∫ÿ‡Àµÿº≈

‡¡◊ËÕ„Àâ§√Ÿ∫Õ°«‘∏’°“√·¬°‡°≈◊ÕÕÕ°®“°≈Ÿ°ªí¥

·≈–°“√∫Ÿ√ §√Ÿ®”π«π 7 §π (√âÕ¬≈– 46.67) Õ∏‘∫“¬

°“√·¬°‰¥âÕ¬à“ß∂Ÿ°µâÕß ‚¥¬„™â«‘∏’°“√·¬°§◊Õ À¬‘∫

≈Ÿ°ªí¥ÕÕ°°àÕπ ·≈â«π”‡°≈◊Õ°—∫°“√∫Ÿ√∑’Ë‡À≈◊ÕÕ¬Ÿà‰ª

µ—Èß‰ø À√◊Õµ“°·¥¥‡æ◊ËÕ„Àâ°“√∫Ÿ√√–‡À‘¥ÕÕ°‰ª §√Ÿ

®”π«π 4 §π (√âÕ¬≈– 26.67) Õ∏‘∫“¬°“√·¬°∂Ÿ°µâÕß

∫“ß à«π ‚¥¬§√Ÿ„π°≈ÿà¡π’È®”π«π 3 §π (√âÕ¬≈– 20)

·¬°‚¥¬À¬‘∫≈Ÿ°ªí¥ÕÕ° π”‡°≈◊Õ·≈–°“√∫Ÿ√≈–≈“¬πÈ”

Table 8 Teacherûs conceptions about physical change and chemical change

Type of science concept Numbers Percentages
Partial understanding 8 53.33
Partial understanding with alternative conceptions 7 46.67
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§√Ÿ®”π«π 1 §π (√âÕ¬≈– 6.67) „™â«‘∏’π”≈Ÿ°ªí¥ °“√∫Ÿ√

·≈–‡°≈◊Õ∑’Ëªπ°—πÕ¬Ÿà‰ªµ—Èß∑‘Èß‰«â°≈“ß·¥¥ ·≈–π”

 “√∑’Ë‡À≈◊Õ‰ª≈–≈“¬πÈ” §√Ÿ®”π«π 3 §π (√âÕ¬≈– 20)

¡’§”µÕ∫º‘¥‚¥¬√–∫ÿ°“√·¬°‡°≈◊ÕÕÕ°®“°≈Ÿ°ªí¥·≈–

°“√∫Ÿ√‚¥¬°“√‡º“·≈–π”‰ª≈–≈“¬πÈ” ·≈–§√Ÿ®”π«π

1 §π (√âÕ¬≈– 6.67) ‰¡à√–∫ÿ«‘∏’°“√·¬°  ”À√—∫‡Àµÿº≈

¢Õß§√Ÿ∑’Ë„™âÕ∏‘∫“¬°“√·¬°‡°≈◊ÕÕÕ°®“°≈Ÿ°ªí¥·≈–

°“√∫Ÿ√ æ∫«à“ §√Ÿ®”π«π 3 §π (√âÕ¬≈– 20) „Àâ‡Àµÿº≈

∑’Ë∂Ÿ°µâÕß§◊Õ‡π◊ËÕß®“°°“√∫Ÿ√·≈–‡°≈◊Õ¡’ ¡∫—µ‘·µ°

µà“ß°—π ‚¥¬°“√∫Ÿ√√–‡À‘¥‡¡◊ËÕ‰¥â√—∫§«“¡√âÕπ·≈–‡°≈◊Õ

®–≈–≈“¬„ππÈ” §√Ÿ®”π«π 9 §π (√âÕ¬≈– 60) „Àâ

‡Àµÿº≈∂Ÿ°µâÕß∫“ß à«π‚¥¬√–∫ÿ«à“°“√∫Ÿ√®–√–‡À¬

‡¡◊ËÕ‰¥â√—∫§«“¡√âÕπ·≈–‡°≈◊Õ®–≈–≈“¬„ππÈ” ·≈–§√Ÿ

®”π«π 3 §π (√âÕ¬≈– 20) ‰¡à√–∫ÿ‡Àµÿº≈ ®“°°“√

æ‘®“√≥“§”µÕ∫¢Õß§√Ÿ·≈–‡Àµÿº≈∑’Ë§√Ÿ„™â æ∫«à“ §√Ÿ

®”π«π 1 §π (√âÕ¬≈– 6.67) ¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß ‚¥¬

 “¡“√∂„™â«‘∏’°“√·¬° ·≈–Õ∏‘∫“¬‡Àµÿº≈∑’Ë„™â„π°“√

·¬°‰¥âÕ¬à“ß∂Ÿ°µâÕß §√Ÿ®”π«π 7 §π (√âÕ¬≈– 46.67)

¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π‚¥¬§√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°·≈–

Õ∏‘∫“¬‡Àµÿº≈∂Ÿ°∫“ß à«π®”π«π 6 §π §‘¥‡ªìπ√âÕ¬

≈– 40 §√Ÿ√–∫ÿ§”µÕ∫∂Ÿ°∫“ß à«π·≈–Õ∏‘∫“¬‡Àµÿº≈

∂Ÿ°®”π«π 1 §π §‘¥‡ªìπ√âÕ¬≈– 6.67 ¡’§√Ÿ®”π«π 4

§π (√âÕ¬≈– 26.67) ¡’·π«§‘¥∑’Ë∂Ÿ°µâÕß∫“ß à«π·≈–

· ¥ß·π«§‘¥∑“ß‡≈◊Õ° ‚¥¬¡’§”µÕ∫∂Ÿ°∫“ß à«π·≈–

‡Àµÿº≈∂Ÿ°∫“ß à«π ·≈–§√Ÿ√–∫ÿ§”µÕ∫º‘¥·µà„Àâ‡Àµÿº≈

∂Ÿ°µâÕß®”π«π 1 §π §‘¥‡ªìπ√âÕ¬≈– 6.67 ·≈–§√Ÿ

®”π«π 3 §π (√âÕ¬≈– 20) ¡’·π«§‘¥∑“ß‡≈◊Õ° ‚¥¬§√Ÿ

®”π«π 2 §π (√âÕ¬≈– 13.33) ¡’§”µÕ∫º‘¥·≈–‰¡à

Õ∏‘∫“¬‡Àµÿº≈ ·≈–§√Ÿ®”π«π 1 §π (√âÕ¬≈– 6.67) ‰¡à

µÕ∫·≈–‰¡àÕ∏‘∫“¬‡Àµÿº≈

 √ÿª Õ¿‘ª√“¬ ·≈–‡ πÕ·π–

®“°°“√ ”√«®·π«§‘¥¢Õß§√Ÿ«‘∑¬“»“ µ√å„π

√–¥—∫ª√–∂¡»÷°…“æ∫«à“ §√Ÿ¡’§«“¡‡¢â“„®·π«§‘¥

«‘∑¬“»“ µ√å‡√◊ËÕß “√·≈– ¡∫—µ‘¢Õß “√„π·π«§‘¥

§«“¡‡¢â“„®‡√◊ËÕß “√ °“√®—¥‡√’¬ßµ—«¢ÕßÕπÿ¿“§ “√„π

 ∂“π–¢Õß·¢Áß ¢Õß‡À≈« ·≈–°ä“´ °“√Õπÿ√—°…å¡«≈ “√

°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ·≈–°“√‡ª≈’Ë¬π·ª≈ß

∑“ß‡§¡’ ·≈–°“√·¬° “√·µ°µà“ß°—π‰ª ‚¥¬º≈°“√

«‘®—¬§√—Èßπ’È∑”„Àâ∑√“∫«à“§√Ÿ«‘∑¬“»“ µ√å„π√–¥—∫™—Èπ

ª√–∂¡»÷°…“¬—ß¡’·π«§‘¥∑’Ë‰¡à Õ¥§≈âÕß°—∫·π«§‘¥

∑“ß«‘∑¬“»“ µ√å ®“°§”µÕ∫¢Õß§√Ÿ®–‡ÀÁπ«à“§√Ÿæ¬“¬“¡

∑’Ë®–‡≈’¬π·∫∫·≈–∑àÕß®”‡π◊ÈÕÀ“®“°·∫∫‡√’¬π¡“„™â

„π°“√µÕ∫ ¡“°°«à“∑’Ë®–· ¥ß§«“¡‡¢â“„®∑’Ë·∑â®√‘ß¢Õß

µπ‡ÕßÕÕ°¡“ ‡π◊ËÕß®“°§√Ÿ‰¡à “¡“√∂∑’Ë„™â§«“¡√Ÿâ„π°“√

Õ∏‘∫“¬§”µÕ∫¢Õß¢âÕ§”∂“¡∑’Ë‡°’Ë¬«¢âÕß°—∫™’«‘µª√–®”

«—π‰¥â  Õ¥§≈âÕß°—∫ »»‘∏√·≈–§≥– (2550) ´÷Ëß‰¥â

∑”°“√ ”√«®§«“¡§‘¥‡ÀÁπ¢Õß§√ŸºŸâ Õπ«‘∑¬“»“ µ√å„π

√–¥—∫™—Èπª√–∂¡»÷°…“ªï∑’Ë 4-6 „π‡√◊ËÕß “√·≈– ¡∫—µ‘

¢Õß “√·≈–æ∫«à“§√Ÿ à«π¡“°√—∫√Ÿâ«à“∑—Èßµ—«§√Ÿ‡Õß·≈–

π—°‡√’¬π¡’§«“¡‡¢â“„®„π‡π◊ÈÕÀ“‡√◊ËÕßπ’È„π√–¥—∫°≈“ß

·≈–§√Ÿ¬—ß√—∫√ŸâÕ’°«à“µπ‡Õß‡ªìπºŸâ∂à“¬∑Õ¥§«“¡√Ÿâ ∑—Èßπ’È

‡π◊ËÕß®“°§«“¡‡¢â“„®«‘∑¬“»“ µ√å¢Õßπ—°‡√’¬ππ—Èπ¡’

°“√æ—≤π“‰ªµ“¡ª√– ∫°“√≥å∑’Ë§√Ÿ‡ªìπºŸâ®—¥¢÷Èπ (¬‘π¥’,

2536) Õ’°∑—Èß·π«§‘¥∑’Ë§≈“¥‡§≈◊ËÕπ¢Õß§√Ÿ àßº≈µàÕ

° “√ ‡ √’ ¬π√Ÿâ «‘ ∑ ¬ “» “ µ√å ¢Õßπ— ° ‡ √’ ¬πÕ’ °¥â « ¬

(Papageorgiou and Sakka, 2000) ‡¡◊ËÕæ‘®“√≥“§”µÕ∫

¢Õß§√Ÿ„πß“π«‘®—¬§√—Èßπ’È ®–‡ÀÁπ«à“§√Ÿ¡’·π«§‘¥∑“ß

‡≈◊Õ°¡“°∑’Ë ÿ¥„π‡√◊ËÕß‡√◊ËÕß°“√®—¥‡√’¬ßµ—«¢ÕßÕπÿ¿“§

 “√„π ∂“π–¢Õß·¢Áß ¢Õß‡À≈« ·≈–°ä“´ ·≈–‡√◊ËÕß

Table 9 Teacherûs conceptions about separation of mixture

Type of science concept Numbers (Percentages)
Vegetable salad salt/camphor/white beads

Sound understanding 10 (66.67) 1 (6.67)
Partial understanding  5 (33.33) 7 (46.67)
Partial understanding with alternative conceptions - 4 (26.67)
Specific alternative concept - 3 (20.00)
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°“√‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ ·≈–°“√‡ª≈’Ë¬π·ª≈ß∑“ß

‡§¡’ ́ ÷Ëß Õ¥§≈âÕß°—∫ß“π«‘®—¬∑’Ëºà“π¡“¢Õß ªí∞¡“¿√≥å

·≈–πƒ¡≈ (2548) ∑’Ë ”√«®§«“¡‡¢â“„®¢Õßπ—°‡√’¬π

™—Èπª√–∂¡»÷°…“‡°’Ë¬«°—∫Õπÿ¿“§·≈–æ∫«à“π—°‡√’¬π¡’

§«“¡‡¢â“„®«à“Õπÿ¿“§¡’¢π“¥„À≠à¢÷Èπ‡¡◊ËÕÕπÿ¿“§π—Èπ

Õ¬Ÿà„π ∂“π–°ä“´ ‡™àπ‡¥’¬«°—∫ Bar and Travis (1991)

∑’Ë ”√«®æ∫«à“π—°‡√’¬π™—Èπª√–∂¡»÷°…“¡’§«“¡‡¢â“„®

§≈“¥‡§≈◊ËÕπ‡√◊ËÕß°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’ ·≈–°“√

‡ª≈’Ë¬π·ª≈ß∑“ß°“¬¿“æ

Õ¬à“ß‰√°Áµ“¡‡π◊ËÕß®“°§√Ÿ à«π„À≠à‰¡à‰¥â®∫°“√

»÷°…“®“°°“√ Õπ«‘∑¬“»“ µ√å‚¥¬µ√ß ®÷ß àß º≈„Àâ°“√

®—¥°“√‡√’¬π°“√ Õπ«‘™“«‘∑¬“»“ µ√å„π™—Èπ‡√’¬π‡ªìπ

‰ª¥â«¬§«“¡¬“°≈”∫“° (Parker and Heywood, 2000;

»»‘∏√ ·≈–∫ÿªº™“µ‘, 2552) º≈°“√«‘®—¬§√—Èßπ’È®÷ß‡ªìπ

µ—«Õ¬à“ßÀπ÷Ëß∑’Ë –∑âÕπ„Àâ‡ÀÁπª√–‡¥Áπªí≠À“∑’Ë«à“§√Ÿ

«‘∑¬“»“ µ√å„π√–¥—∫ª√–∂¡»÷°…“π—Èπ¡’§«“¡√Ÿâ„π

‡π◊ÈÕÀ“‡√◊ËÕß “√·≈– ¡∫—µ‘¢Õß “√‰¡à‡æ’¬ßæÕ∑’Ë®–

 “¡“√∂∂à“¬∑Õ¥§«“¡√ŸâÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ ¥—ßπ—Èπ

 ∂“∫—πº≈‘µ·≈–æ—≤π“§√Ÿ§«√§”π÷ß∂÷ß °“√‡µ√’¬¡§«“¡

æ√âÕ¡„Àâ§√Ÿ«‘∑¬“»“ µ√å„π√–¥—∫™—Èπª√–∂¡»÷°…“¡’

§«“¡√Ÿâ§«“¡‡¢â“„®„π‡π◊ÈÕÀ“ ‡æ◊ËÕ„Àâ§√Ÿ “¡“√∂∂à“¬∑Õ¥

§«“¡√Ÿâ∑“ß«‘∑¬“»“ µ√å∑’Ë∂Ÿ°µâÕß·≈–‡°‘¥§«“¡¡—Ëπ„®

„π°“√ Õπ ‚¥¬∑—Èßπ’È°“√Õ∫√¡§√Ÿ §«√‡πâπ„Àâ§√Ÿ≈ß¡◊Õ

ªØ‘∫—µ‘·≈–‡°‘¥°“√ √â“ßÕß§å§«“¡√Ÿâ¥â«¬µπ‡Õß ‡æ◊ËÕ„Àâ

§√Ÿ “¡“√∂‡™◊ËÕ¡‚¬ß·π«§‘¥∑’Ë‡ªìππ“¡∏√√¡·≈–√Ÿª

∏√√¡‰ª Ÿà°“√Õ∏‘∫“¬ª√“°Ø°“√≥å„π™’«‘µª√–®”«—π‰¥â

∑—Èßπ’È‡π◊ËÕß®“°‡π◊ÈÕÀ“«‘∑¬“»“ µ√å„π√–¥—∫™—Èπª√–∂¡

»÷°…“ à«π„À≠à‡ªìπ§«“¡√Ÿâæ◊Èπ∞“π∑’Ë‡°’Ë¬«¢âÕß°—∫™’«‘µ

ª√–®”«—π ·≈–‡ªìπ§«“¡√Ÿâæ◊Èπ∞“π∑’Ë ”§—≠„π°“√‡√’¬π

«‘∑¬“»“ µ√å„π√–¥—∫ ŸßµàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

°ƒ…¥“  ß«π ‘π, 2548. ·π«§‘¥‡°’Ë¬«°—∫ ∂“π–·≈–

°“√‡ª≈’Ë¬π ∂“π–¢Õß “√¢Õßπ—°‡√’¬π√–¥—∫™—Èπ

ª√–∂¡»÷°…“µÕπª≈“¬. °√ÿß‡∑æœ: «‘∑¬“π‘æπ∏å

ª√‘≠≠“‚∑. ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

ªí∞¡“¿√≥å æ‘¡æå∑Õß ·≈–πƒ¡≈ ¬ÿµ“§¡. 2548.

ç·π«§‘¥‡√◊ËÕß “√¢Õßπ—°‡√’¬π™—Èπª√–∂¡»÷°…“ªï

∑’Ë 6é. «“√ “√‡°…µ√»“ µ√å ( —ß§¡) (°√°Æ“§¡

› ∏—π«“§¡ 2548) 26 (2): 146-154.

¬‘π¥’  «π–§ÿ≥“ππ∑å. 2536. §«“¡§‘¥‡ÀÁπ‡°’Ë¬«°—∫

  “√¢Õßπ—°‡√’¬π.  ß¢≈“: «‘∑¬“π‘æπ∏åª√‘¬≠“

‚∑,  ∂“∫—π√“™¿—Ø ß¢≈“.

»»‘∏√ ‚ ¿“√—µπå ·≈–§≥–. 2550. ç°“√√—∫√Ÿâ§«“¡

‡¢â“„® “√–°“√‡√’¬π√Ÿâ«‘∑¬“»“ µ√å™à«ß™—Èπ∑’Ë 2 ∑’Ë

¡’µàÕµπ‡Õß·≈–π—°‡√’¬π¢Õß§√Ÿª√–∂¡»÷°…“ªï∑’Ë

4-6é. «“√ “√‡°…µ√»“ µ√å ( —ß§¡) (æƒ…¿“§¡

- ‘ßÀ“§¡ 2550) 28 (2) : 177-187.

»»‘∏√ ‚ ¿“√—µπå ·≈–∫ÿªº™“µ‘ ∑—ÃÀ‘°√≥å. 2552.

ç°“√ ”√«®§«“¡§‘¥‡ÀÁπ¢Õß§√Ÿª√–∂¡»÷°…“„π

®—ßÀ«—¥ª∑ÿ¡∏“π’ ‡°’Ë¬«°—∫°“√®—¥°“√‡√’¬π√Ÿâ

«‘∑¬“»“ µ√åµ“¡·π«ªØ‘√Ÿª°“√»÷°…“·≈–§«“¡

µâÕß°“√°“√æ—≤π“«‘™“™’æ.é «“√ “√ ß¢≈“

π§√‘π∑√å(©∫—∫ —ß§¡»“ µ√å·≈–¡πÿ…¬»“ µ√å)

15 (1) °”≈—ßµ’æ‘¡æå.

 ∂“∫—π àß‡ √‘¡°“√ Õπ«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’,
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