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ABSTRACTS

This research explored studentsû understanding of the different types of substance change.  Twenty
nine Grade 6 students (age 12-13 years old) from a primary school in rural area of Saraburi province were
presented with a 15 item paper-and-pencil concept survey about substances and its properties, pre and post
instruction.  There are two parts of this concept survey: basic concept and the change of substances (change
in state, solution process and chemical change).  The items include open-ended questions and multiple choices
with explanations. This paper presents the solution process only.  Studentsû conceptions from the concept
survey were analyzed and categorized.  The classificationsû criterion was adapted from Anderssonûs
categorization (1990) and Tytlerûs categorization (2003). Results from the interpretation of students categories
showed an increasing of studentsû conceptual change from alternative conception to scientific conception.
Key words: student conceptions, scientific conceptions, alternative conceptions, substances, primary education
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and Tytler (2003) º≈®“°°“√ ”√«®·≈–·ª≈º≈®“°

°≈ÿà¡·π«§‘¥· ¥ß„Àâ‡ÀÁπ∂÷ß°“√‡ª≈’Ë¬π·ª≈ß·π«§‘¥

¢Õßπ—°‡√’¬π à«π¡“°®“°·π«§‘¥∑“ß‡≈◊Õ°‰ª Ÿà

·π«§‘¥∑“ß«‘∑¬“»“ µ√å

∫∑π”

®“°°“√ªØ‘√Ÿª°“√»÷°…“«‘∑¬“»“ µ√åµ“¡æ√–

√“™∫—≠≠—µ‘°“√»÷°…“·Ààß™“µ‘ æ.». 2542 ( ”π—°ß“π

§≥–°√√¡°“√°“√»÷°…“·Ààß™“µ‘, 2542) ·≈–

À≈—° Ÿµ√°“√»÷°…“¢—Èπæ◊Èπ∞“π æ.». 2544 (  «∑,

2544) ´÷Ëß®—¥∑”‚¥¬ ∂“∫—π àß‡ √‘¡°“√ Õπ

«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß

«—µ∂ÿª√– ß§åÀ≈—°¢Õß«‘∑¬“»“ µ√å»÷°…“ ÷́Ëß¡ÿàß àß

‡ √‘¡„ÀâºŸâ‡√’¬π‡°‘¥§«“¡√Ÿâ§«“¡‡¢â“„®„π·π«§‘¥∑“ß

«‘∑¬“»“ µ√å·≈– “¡“√∂„™â§«“¡√Ÿâπ—Èπ‰ªÕ∏‘∫“¬

ª√“°Ø°“√≥åµ“¡∏√√¡™“µ‘À√◊Õ„π™’«‘µª√–®”«—π‰¥â

°“√®—¥°“√‡√’¬π°“√ Õπ„π™—Èπ‡√’¬π®÷ß‡ªìπ ‘Ëß ”§—≠

∑’Ë®–™à«¬æ—≤π“·≈– π—∫ πÿπ„ÀâºŸâ‡√’¬π “¡“√∂ √â“ß

Õß§å §« “¡√Ÿâ ‰ ¥â ¥â « ¬µπ ‡Õß·≈–π”§«“¡√Ÿâ ∑ “ ß

«‘∑¬“»“ µ√å‰ª„™â„π™’«‘µª√–®”«—π‰¥â Õ¬à“ß‰√°Áµ“¡

ºŸâ‡√’¬π·µà≈–§π≈â«π·µà¡’ª√– ∫°“√≥å‡¥‘¡À√◊Õ™’«‘µ

ª√–®”«—π∑’Ë·µ°µà“ß°—π‰ª °“√ àß‡ √‘¡„ÀâºŸâ‡√’¬π‡°‘¥

°“√‡√’¬π√Ÿâ®÷ß®”‡ªìπµâÕß ”√«®·π«§‘¥‡¥‘¡∑’ËºŸâ‡√’¬π

·µà≈–§π¡’Õ¬Ÿà ´÷Ëß·π«§‘¥¢ÕßºŸâ‡√’¬π∫“ß§πÕ“®‡ªìπ

·π«§‘¥∑’Ë‰¡à Õ¥§≈âÕß°—∫·π«§‘¥∑“ß«‘∑¬“»“ µ√å

À√◊Õ∑’Ë‡√’¬°«à“·π«§‘¥∑“ß‡≈◊Õ° (alternative conception)

®“°π—Èπ®÷ß àß‡ √‘¡„Àâπ—°‡√’¬πª√—∫·π«§‘¥‡¥‘¡∑’Ë‡ªìπ

·π«§‘¥∑“ß‡≈◊Õ°¢Õßµπ„Àâ Õ¥§≈âÕß°—∫·π«§‘¥∑’Ë

‡ªìπ∑’Ë¬Õ¡√—∫∑“ß«‘∑¬“»“ µ√å (scientific conception)

·π«§‘¥‡√◊ËÕß°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√‡ªìπ

·π«§‘¥æ◊Èπ∞“π∑’Ë ”§—≠„π°“√‡√’¬π√Ÿâ·π«§‘¥«‘∑¬“

»“ µ√åÕ◊ËπÊ ·≈–‡°’Ë¬«¢âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß∑—Ë«‰ª

„π™’«‘µª√–®”«—π ‚¥¬„πÀ≈—° Ÿµ√°“√»÷°…“¢—Èπæ◊Èπ∞“π

æ.». 2544 ·π«§‘¥‡√◊ËÕßπ’È®—¥Õ¬Ÿà„π “√–∑’Ë 3 °≈ÿà¡

 “√–°“√‡√’¬π√Ÿâ«‘∑¬“»“ µ√å ´÷Ëß·π«§‘¥‡√◊ËÕß “√„π

√–¥—∫ª√–∂¡»÷°…“À√◊Õ™à«ß™—Èπ∑’Ë 1 ·≈– 2 π—Èπ

π—°‡√’¬π®–‰¥â»÷°…“·π«§‘¥„π‡√◊ËÕß “√·≈– ¡∫—µ‘

¢Õß “√‰¥â·°à  ¡∫—µ‘¢Õß«— ¥ÿ„π™’«‘µª√–®”«—π °“√

‡ª≈’Ë¬π·ª≈ß¢Õß«— ¥ÿ‚¥¬§«“¡¥—π  ¡∫—µ‘¢Õß “√

„π ∂“π–µà“ßÊ °“√‡ª≈’Ë¬π ∂“π–¢Õß “√ °“√≈–≈“¬

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

„π™’«‘µª√–®”«—π ´÷Ëß·π«§‘¥‡À≈à“π’È‡ªìπæ◊Èπ∞“π∑’Ë

 ”§—≠„π°“√‡√’¬π√Ÿâ·π«§‘¥‡√◊ËÕß “√·≈– ¡∫—µ‘¢Õß

 “√„π√–¥—∫ ŸßµàÕ‰ª

°“√»÷°…“·π«§‘¥¢Õßπ—°‡√’¬π„π‡√◊ËÕß°“√

‡ª≈’Ë¬π·ª≈ß¢Õß “√‰¥â√—∫§«“¡ π„®®“°π—°

«‘∑¬“»“ µ√å»÷°…“„π∑«’ªÕ‡¡√‘°“·≈–¬ÿ‚√ª¡“°«à“ 30

ªï ‚¥¬‡©æ“–°“√»÷°…“·π«§‘¥¢Õßπ—°‡√’¬π„π√–¥—∫

ª√–∂¡»÷°…“ (Stavy, 1990; Anderson, 1990; Lee et

al., 1993) ́ ÷Ëß¡’º≈°“√«‘®—¬∑’Ë Õ¥§≈âÕß°—π«à“π—°‡√’¬π¡’

·π«§‘¥∑“ß‡≈◊Õ°∑’Ë·µ°µà“ß‰ª®“°·π«§‘¥∑“ß

«‘∑¬“»“ µ√å ‡™àπ π—°‡√’¬π‰¡à‡¢â“„®„π‡√◊ËÕß°Æ°“√

Õπÿ√—°…å  “√·≈–°Æ°“√Õπÿ√—°…å¡«≈„π√–À«à“ß°“√

‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√ π—°‡√’¬π®÷ß¡—°Õ∏‘∫“¬«à“

‡¡◊ËÕ‡°‘¥°“√‡ª≈’Ë¬π ∂“π–®“°¢Õß‡À≈«‰ª‡ªìπ·°ä 

 “√π—Èπ®–À“¬‰ªÀ√◊Õ¡’πÈ”Àπ—°πâÕ¬≈ß (Kernel et al.,

1998) °“√»÷°…“·π«§‘¥‡°’Ë¬«°—∫°“√≈–≈“¬‡ªìπÕ’°

·π«§‘¥Àπ÷Ëß´÷Ëßæ∫«à“π—°‡√’¬π¡’·π«§‘¥∑“ß‡≈◊Õ°Õ¬Ÿà¡“°

‚¥¬°“√»÷°…“®“°ß“π«‘®—¬µà“ßÊæ∫«à“ π—°«‘®—¬¡—°®–

∑”°“√»÷°…“·π«§‘¥¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫°“√≈–≈“¬

¢Õß‡°≈◊Õ·≈–πÈ”µ“≈„ππÈ” ÷́Ëßº≈°“√«‘®—¬· ¥ß„Àâ

‡ÀÁπµ√ß°—π«à“ ∂÷ß·¡â«à“π—°‡√’¬π®–§ÿâπ‡§¬°—∫

°√–∫«π°“√≈–≈“¬∑’Ëæ∫„π™’«‘µª√–®”«—π π—°‡√’¬π

°≈—∫¡’·π«§‘¥∑“ß‡≈◊Õ°¡“°¡“¬‡°’Ë¬«°—∫°“√≈–≈“¬´÷Ëß

®”·π°‰¥â‡ªìπ 3 ª√–‡¥Áπ¥—ßπ’È ª√–‡¥Áπ∑’ËÀπ÷Ëß æ∫«à“

π—°‡√’¬π‰¡à “¡“√∂Õ∏‘∫“¬‰¥â«à“°√–∫«π°“√≈–≈“¬

§◊Õ°“√º ¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π¢Õß “√µ—Èß·µà Õß™π‘¥

¢÷Èπ‰ª‰¥â‡ªìπ “√≈–≈“¬ ·µàπ—°‡√’¬π°≈—∫Õ∏‘∫“¬

«à“°“√≈–≈“¬‡ªìπ°“√∑”ªØ‘°‘√‘¬“°—π√–À«à“ßµ—«

≈–≈“¬·≈–µ—«∑”≈–≈“¬ À√◊Õ‡ªìπ°“√‡ª≈’Ë¬π ∂“π–

¢Õßµ—«≈–≈“¬ ª√–‡¥Áπ∑’Ë Õß π—°‡√’¬π∫“ß à«π‰¡à
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 “¡“√∂Õ∏‘∫“¬∫∑∫“∑¢Õßµ—«≈–≈“¬·≈–µ—«∑”

≈–≈“¬„π “√≈–≈“¬‰¥â ‚¥¬π—°‡√’¬πÕ∏‘∫“¬«à“µ—«

≈–≈“¬À≈Õ¡‡À≈« À√◊Õ√–‡À¬ À√◊Õ¬àÕ¬ ≈“¬À“¬‰ª

À√◊ÕÕπÿ¿“§¢Õßµ—«∑”≈–≈“¬·¬°µ—«‡ªìπÕπÿ¿“§‡≈Á°Ê

ª√–‡¥Áπ ÿ¥∑â“¬ æ∫«à“π—°‡√’¬π¡’ªí≠À“„π°“√Õ∏‘∫“¬

°Æ°“√Õπÿ√—°…å  “√ ‚¥¬π—°‡√’¬π‡™◊ËÕ«à“µ—«∑”≈–≈“¬

À“¬‰ª„π√–À«à“ß°“√≈–≈“¬ (Prieto et al., 1989;

Longden et al., 1991; Selley, 2000)

 ”À√—∫„πª√–‡∑»‰∑¬π—Èπ°“√»÷°…“·π«§‘¥

¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫ “√·≈–°“√‡ª≈’Ë¬π·ª≈ß¢Õß

 “√¡’®”π«ππâÕ¬ ‡™àπ ¬‘π¥’ (2535) ‰¥â»÷°…“

æ—≤π“°“√¢Õß·π«§‘¥¢Õßπ—°‡√’¬π™—Èπª√–∂¡»÷°…“ªï∑’Ë

1, 3 ·≈– ™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 1 ‡°’Ë¬«°—∫  “√ °ƒ…¥“

(2548) ∑”°“√»÷°…“·π«§‘¥‡√◊ËÕß ∂“π–·≈–°“√

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

»÷°…“µÕπª≈“¬ ·≈– ∑—»π“ (2540) ‰¥â»÷°…“

·π«§‘¥‡°’Ë¬«°—∫∏√√¡™“µ‘¢Õß‚¡‡≈°ÿ≈„π«—Ø¿“§µà“ßÊ

¢ÕßπÈ” ‚¥¬π—°«‘®—¬∑ÿ°∑à“πµà“ßæ∫«à“π—°‡√’¬π à«π

¡“°¡’·π«§‘¥∑“ß‡≈◊Õ°„π‡√◊ËÕß‡°’Ë¬«°—∫ “√·≈–°“√

‡ª≈’Ë¬π·ª≈ß¢Õß “√ ‡™àπ π—°‡√’¬π„π√–¥—∫ª√–∂¡

»÷°…“‰¡à “¡“√∂Õ∏‘∫“¬°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√∑’Ë

‡°’Ë¬«¢âÕß°—∫·°ä  ‡™àπ °“√√–‡À¬·≈–°“√§«∫·πàπ ·≈–

π—° ‡√’ ¬π‰¡à “¡“√∂√–∫ÿ™◊Ë Õ¢Õß°√–∫«π°“√

‡ª≈’Ë¬π·ª≈ß¢Õß “√∑’Ë∂Ÿ°µâÕß‰¥â  à«π°“√»÷°…“

·π«§‘¥¢Õßπ—°‡√’¬π„π‡√◊ËÕß°“√≈–≈“¬π—Èπ‰¡àæ∫ß“π

«‘®—¬„πª√–‡∑»‰∑¬‡≈¬

·π«§‘¥∑“ß‡≈◊Õ°¢Õßπ—°‡√’¬π¥—ßµ—«Õ¬à“ß¢â“ß

µâπ‡ªìπ‡ ¡◊ÕπÕÿª √√§∑’Ë¢—¥¢«“ß‰¡à„Àâπ—°‡√’¬π

‡¢â“„®„π·π«§‘¥∑“ß«‘∑¬“»“ µ√å °“√»÷°…“§√—Èßπ’È®÷ß

¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ ”√«®·π«§‘¥¢Õßπ—°‡√’¬π„π™—Èπ

ª√–∂¡»÷°…“ªï∑’Ë 6 ‡°’Ë¬«°—∫°“√≈–≈“¬ ÷́Ëß∑”°“√

 ”√«®°≈ÿà¡µ—«Õ¬à“ß°àÕπ·≈–À≈—ß°“√‡√’¬π ‚¥¬À«—ß

«à“°“√«‘®—¬„π§√—Èßπ’È®–‰¥âπ”‡ πÕ·π«§‘¥·≈–√Ÿª·∫∫

°“√‡ª≈’Ë¬π·ª≈ß·π«§‘¥¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫°“√

≈–≈“¬ ‡æ◊Ë Õ ‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫§√ŸºŸâ  Õπ„π°“√

æ—≤π“°“√‡√’¬π√Ÿâ¢Õßπ—°‡√’¬π‡æ◊ËÕ àß‡ √‘¡·π«§‘¥

‡√◊ËÕß°“√≈–≈“¬ ·≈–„Àâ¢âÕ¡Ÿ≈·°àºŸâ¡’ à«π‡°’Ë¬«¢âÕß„π

°“√æ—≤π“À≈—° Ÿµ√«‘∑¬“»“ µ√åª√–∂¡»÷°…“‡√◊ËÕß

°“√≈–≈“¬‡æ◊ËÕÀ“·π«∑“ß„π°“√ àß‡ √‘¡·π«§‘¥∑“ß

«‘∑¬“»“ µ√å„Àâ Õ¥§≈âÕßµ“¡·π«ªØ‘√Ÿª°“√»÷°…“

„Àâ¡“°¬‘Ëß¢÷ÈπµàÕ‰ª

«—µ∂ÿª√– ß§å°“√«‘®—¬

1. ‡æ◊ËÕ»÷°…“·π«§‘¥‡√◊ËÕß°“√≈–≈“¬¢Õß

π—°‡√’¬π√–¥—∫™—Èπª√–∂¡»÷°…“ªï∑’Ë 6 ªï°“√»÷°…“ 2547

2. ‡æ◊ËÕ ”√«®°“√‡ª≈’Ë¬π·ª≈ß·π«§‘¥¢Õß

π—°‡√’¬πÀ≈—ß®“°ºà“π°“√‡√’¬π√Ÿâ‡√◊ËÕß°“√≈–≈“¬µ“¡

À≈—° Ÿµ√ “√–°“√‡√’¬π√Ÿâ«‘∑¬“»“ µ√å‡√◊ËÕß°“√≈–≈“¬

„π™à«ß™—Èπ∑’Ë 2

ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫

1.  àß‡ √‘¡„Àâ§√ŸºŸâ Õπ‰¥â∑”°“√ ”√«®

·π«§‘¥‡¥‘¡¢Õßπ—°‡√’¬π°àÕπ°“√‡√’¬π°“√ Õπ ‡æ◊ËÕ

‡µ√’¬¡«‘∏’°“√∑’Ë‡À¡“– ¡„π°“√ àß‡ √‘¡π—°‡√’¬π‡æ◊ËÕ

æ—≤π“·π«§‘¥‡¥‘¡„Àâ Õ¥§≈âÕß°—∫·π«§‘¥∑“ß

«‘∑¬“»“ µ√å

2. º≈∑’Ë‰¥â®“°°“√ ”√«®‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫§√Ÿ

„π°“√æ—≤π“°“√ Õπ‡√◊ËÕß°“√≈–≈“¬

¢Õ∫‡¢µ¢Õß°“√«‘®—¬

°“√ ”√«®·π«§‘¥¢Õßπ—°‡√’¬π™—Èπª√–∂¡»÷°…“

ªï∑’Ë 6 „π™à«ß™—Èπ∑’Ë 2 ‡°’Ë¬«°—∫°“√≈–≈“¬ „π®—ßÀ«—¥

 √–∫ÿ√’ „πªï°“√»÷°…“ 2547

«‘∏’°“√¥”‡π‘π°“√«‘®—¬

√Ÿª·∫∫°“√«‘®—¬

°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬‡™‘ß ”√«® ‚¥¬°“√„™â

·∫∫ ”√«®·π«§‘¥‡°’Ë ¬«°—∫°“√≈–≈“¬°—∫°≈ÿà¡

µ—«Õ¬à“ß∑’Ë‡ªìππ—°‡√’¬π„π√–¥—∫™—Èπª√–∂¡»÷°…“ªï∑’Ë 6
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ª√–™“°√·≈–°≈ÿà¡µ—«Õ¬à“ß

»÷°…“®“°π—°‡√’¬π™—Èπª√–∂¡»÷°…“ªï∑’Ë 6 (™à«ß

™—Èπ∑’Ë 2) ®“°‚√ß‡√’¬πª√–∂¡»÷°…“·ÀàßÀπ÷Ëß„π

™π∫∑¢Õß ®—ßÀ«—¥ √–∫ÿ√’ ®”π«π 29 §π

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

‡§√◊ËÕß¡◊Õ∑’Ë„™â‡ªìπ·∫∫«—¥·π«§‘¥‡√◊ËÕß “√·≈–

 ¡∫—µ‘¢Õß “√®”π«π 15 ¢âÕ ´÷Ëßª√–°Õ∫‰ª¥â«¬

§”∂“¡·∫∫‡≈◊Õ°µÕ∫ ·≈–„Àâ‡Àµÿº≈ª√–°Õ∫·≈–

§”∂“¡ª≈“¬‡ªî¥ §√Õ∫§≈ÿ¡‡π◊ÈÕÀ“„π 2  à«π‰¥â·°à

§«“¡√Ÿâæ◊Èπ∞“π°àÕπ‡√’¬π‡√◊ËÕß°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√

‰¥â·°à ∏√√¡™“µ‘¢Õß “√ ·≈–  ∂“π–¢Õß “√ ·≈–

·π«§‘¥‡√◊ËÕß°“√‡ª≈’Ë¬π·ª≈ß¢Õß “√ ‰¥â·°à °“√

‡ª≈’Ë¬π ∂“π–¢Õß “√ °“√≈–≈“¬ °“√·¬° “√ ·≈–

°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’ ‚¥¬·∫∫«—¥·π«§‘¥π’È

æ—≤π“¡“®“°ß“π«‘®—¬‡°’Ë¬«°—∫ “√®“°„πª√–‡∑»‰∑¬

·≈–µà“ßª√–‡∑» ‚¥¬‰¥âπ”‰ªµ√«® Õ∫§«“¡µ√ß

µ“¡‡π◊ÈÕÀ“ §«“¡‡À¡“– ¡¢Õß¿“…“ ¿“æ ·≈–°“√

 ◊ËÕ§«“¡À¡“¬‚¥¬ºŸâ‡™’Ë¬«™“≠ ·≈–∑¥≈Õß„™â°—∫°≈ÿà¡

µ—«Õ¬à“ß∑’Ë¡’≈—°…≥–„°≈â‡§’¬ß°—∫°≈ÿà¡µ—«Õ¬à“ß®√‘ß¡“°àÕπ

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

√–¬–‡«≈“„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‡ªìπ™à«ß

¿“§‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2547 °àÕπ·≈–À≈—ß®“°

π—°‡√’¬π‰¥â‡√’¬π‡√◊ËÕß°“√≈–≈“¬·≈â« ‚¥¬ºŸâ«‘®—¬π—¥

À¡“¬§√Ÿ·≈–π—°‡√’¬π„π·µà≈–‚√ß‡√’¬π‡æ◊ËÕ„Àâ∑”

·∫∫ ”√«®·π«§‘¥‡ªìπ‡«≈“ 50 π“∑’

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

ºŸâ«‘®—¬Õà“π·≈–∑”§«“¡‡¢â“„®°—∫§”µÕ∫¢Õß

π—°‡√’¬π®”π«π 29 §π ®“°π—ÈπºŸâ«‘®—¬«‘‡§√“–Àå§”µÕ∫

‡ªìπ√“¬¢âÕµ“¡√Ÿª·∫∫¢Õß§”∂“¡‚¥¬§”∂“¡∑’Ë„ÀâºŸâ

µÕ∫‡≈◊Õ°µÕ∫·≈–„Àâ‡Àµÿº≈ª√–°Õ∫ ºŸâ«‘®—¬µ√«®

 Õ∫«à“π—°‡√’¬π‰¥â„Àâ‡Àµÿº≈ª√–°Õ∫°“√‡≈◊Õ°µÕ∫

µ√ßµ“¡µ—«‡≈◊Õ°∑’Ë‡≈◊Õ°À√◊Õ‰¡à  à«πª√–‡¿∑§”∂“¡

∑’Ë„ÀâºŸâµÕ∫‡¢’¬πÕ∏‘∫“¬‡Àµÿº≈„π°“√µÕ∫π—Èπ ºŸâ«‘®—¬

Õà“π§”µÕ∫‚¥¬≈–‡Õ’¬¥ ·≈–®”·π°§”µÕ∫¢Õß

π—°‡√’¬πÕÕ°‡ªìπ 7 °≈ÿà¡µ“¡‡Àµÿº≈∑’Ëπ—°‡√’¬π„Àâ§”

Õ∏‘∫“¬ ‚¥¬°“√®”·π°·π«§‘¥‡ªìπ°≈ÿà¡≈—°…≥–π’È

‡ªìπ√Ÿª·∫∫°“√®”·π°·π«§‘¥∑’Ëª√—∫ª√ÿß¡“®“°°“√

®”·π°·π«§‘¥π—°‡√’¬π¢Õß Anderson (1990) ·≈–

Tytler (2003) ‚¥¬°≈ÿà¡·π«§‘¥¢Õßπ—°‡√’¬ππ—Èπ¡’

√–¥—∫§«“¡ Õ¥§≈âÕß°—∫·π«§‘¥∑“ß«‘∑¬“»“ µ√å

·µ°µà“ß°—π‰ªµ“¡ª√–‡¿∑¢Õß·π«§‘¥ (Table 1)

À≈—ß®“°®—¥°≈ÿà¡·π«§‘¥¢Õßπ—°‡√’¬πµ“¡°≈ÿà¡

·π«§‘¥¢â“ßµâπ·≈â« ºŸâ«‘®—¬‰¥âπ”‡ πÕº≈°“√«‘‡§√“–Àå

·≈–®—¥°≈ÿà¡·π«§‘¥µàÕºŸâ‡™’Ë¬«™“≠‡æ◊ËÕµ√«® Õ∫§«“¡

∂Ÿ°µâÕß ·≈–·°â‰¢µàÕ‰ª

·π«§‘¥∑“ß«‘∑¬“»“ µ√å‡°’Ë¬«°—∫°“√≈–≈“¬

ª√–°Õ∫‰ª¥â«¬ “¡ à«πÀ≈—°Ê‰¥â·°à  (1)

°√–∫«π°“√≈–≈“¬§◊Õ°“√º ¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π¢Õß

 “√¡“°°«à“ Õß™π‘¥¢÷Èπ‰ª ·≈– “√≈–≈“¬∑’Ë‡°‘¥¢÷Èπ

®–¡’ ¡∫—µ‘‡À¡◊Õπ°—π∑—Ë«∑—Èß “√≈–≈“¬ (2) µ—«≈–≈“¬

∑’Ë‡ªìπ¢Õß·¢Áß®–·µ°ÕÕ°‡ªìπ™‘Èπ‡≈Á°®π‰¡à “¡“√∂

¡Õß‡ÀÁπ¥â«¬µ“‡ª≈à“‰¥â·≈â«‡¢â“‰ªÕ¬Ÿà√–À«à“ßÕπÿ¿“§

¢Õßµ—«∑”≈–≈“¬„π “√≈–≈“¬ (3) µ—«∑”≈–≈“¬¬—ß§ß

Õ¬Ÿà„π “√≈–≈“¬‰¡à‰¥âÀ“¬‰ª

®“°°“√ ”√«®°àÕπ‡√’¬π (pre survey) æ∫«à“

·π«§‘¥∑“ß‡≈◊Õ° à«π¡“°¢Õßπ—°‡√’¬π°≈ÿà¡π’È‡°’Ë¬«

¢âÕß°—∫°Æ°“√Õπÿ√—°…å  “√ (Conservation of Matter)

(Table 2) ‚¥¬æ∫«à“§”µÕ∫¢Õßπ—°‡√’¬π∂÷ß 15 §π

∂Ÿ°®—¥‰«â„π°≈ÿà¡·π«§‘¥ A (Association) ‚¥¬

π—°‡√’¬πµÕ∫§”∂“¡„π·∫∫ ”√«®·π«§‘¥∑’Ë«à “

çπ—°‡√’¬π “¡“√∂π”πÈ”µ“≈„ππÈ”°≈—∫§◊π¡“‰¥âÀ√◊Õ

‰¡àé «à“‰¡à “¡“√∂π”πÈ”µ“≈„ππÈ”°≈—∫¡“‰¥â ‡æ√“–

πÈ”µ“≈‰¥â‡ª≈’Ë¬π‰ª‡ªìππÈ” À√◊Õ ‡ª≈’Ë¬π‰ª‡ªìπ

¢Õß‡À≈«·≈â« ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“π—°‡√’¬π¡’°“√

Õ∏‘∫“¬À√◊Õ°“√„Àâ‡Àµÿº≈∑’Ë‰¡à —¡æ—π∏å°—∫·π«§‘¥∑“ß

«‘∑¬“»“ µ√å ‡æ√“–πÈ”µ“≈„ππÈ”¬—ß§ß¡’ ∂“π–‡ªìπ

¢Õß·¢ÁßÕ¬Ÿà ‡æ’¬ß·µà«à“·µ°µ—«ÕÕ°‡ªìπÕπÿ¿“§‡≈Á°Ê∑’Ë

‰¡à “¡“√∂¡Õß‡ÀÁπ‰¥â¥â«¬µ“‡ª≈à“ Õ¬à“ß‰√°Áµ“¡À≈—ß

®“°ºà“π°“√‡√’¬π„π‡√◊ËÕß°“√≈–≈“¬‰ª·≈â« π—°‡√’¬π 18
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Table 1 Studentsû conception categories of the changes of substances.

Categories Descriptions Examples
Perceptual (P) Responses included the explanation on what is happening Water disappears

only.
Association (A) Responses included the misleading associative thinking Ice melts into water, or

or incorrect use of terms. wind causes ice change
into water

Displacement (D) Responses included the substances being displaced. Sun sucks the water into
the cloud.

Modification 1 Responses included the substances continuing to be the Small pieces of sugar
(M 1) same substances but the appearances being changed. spreading out in water.

(scientific conception for solution process and separating Filter is used to separate
of mixtures) sand from water.

Modification 2 Responses included referring the effect of heat Water absorbs heat and
(M 2) differences in modification. (scientific conception for changes into gas, water

changes of state) particles move quickly.
Transmutation (T) Responses included the substances changing into others. Heat changes into bubbles.
Chemical reaction Responses included the new substances being formed Rust is formed because
(C) from the irreversible reaction. (scientific conception for water reacts with oxygen,

chemical reaction) and iron nail.

§π‰¥âµÕ∫§”∂“¡„π·∫∫ ”√«®·π«§‘¥À≈—ß‡√’¬π«à“

π—°‡√’¬π “¡“√∂π”πÈ”µ“≈°≈—∫§◊π¡“‰¥â‚¥¬°“√

√–‡À¬‡Õ“πÈ”ÕÕ° ‡æ√“–πÈ”µ“≈‰¡à‰¥âÀ“¬‰ªÀ√◊Õ

‡ª≈’Ë¬π‰ª‡ªìπ “√Õ◊Ëπ ·µà¬—ß§ßÕ¬Ÿà„ππÈ”∂÷ß·¡â«à“®–

¡Õß‰¡à‡ÀÁπ°Áµ“¡ ‚¥¬§”µÕ∫π’È∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡·π«§‘¥

M1 (Modification) ÷́ËßÕ∏‘∫“¬«à“ “√¬—ß§ß‡ªìπ “√

‡¥‘¡‡æ’¬ß·µà¡’≈—°…≥–∑’Ë¡Õß‡ÀÁπ‰¥â·µ°µà“ß‰ª®“°‡¥‘¡

 ”À√—∫·π«§‘¥‡°’Ë¬«°—∫°√–∫«π°“√≈–≈“¬

(Process of Dissolving) °àÕπ°“√‡√’¬π¡’π—°‡√’¬π 10

§π ∑’Ë∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡·π«§‘¥ P (Perceptual)

Õ∏‘∫“¬«à“°“√≈–≈“¬§◊Õ°“√∑’ËπÈ”µ“≈≈–≈“¬ À√◊Õ °“√

≈–≈“¬§◊Õ°“√∑’ËπÈ”µ“≈À“¬‰ª ®–‡ÀÁπ‰¥â«à“π—°‡√’¬π

‡À≈à“π’È∫√√¬“¬‡©æ“– ‘Ëß∑’Ë¡Õß‡ÀÁπ¥â«¬µ“‡ª≈à“‡∑à“π—Èπ

´÷Ëß§”µÕ∫¢Õßπ—°‡√’¬πµ“¡°≈ÿà¡·π«§‘¥ P π’È°Á≈¥≈ß

À≈—ß®“°∑’Ëπ—°‡√’¬π‰¥âºà“π°“√‡√’¬π°“√ Õπ„π‡√◊ËÕß

°“√≈–≈“¬

°≈ÿà¡·π«§‘¥ M2 (Modification 2) ‡ªìπ°≈ÿà¡

·π«§‘¥∑’Ë¡’§«“¡„°≈â‡§’¬ß°—∫°≈ÿà¡·π«§‘¥∑’Ë∂Ÿ°µâÕß

∑“ß«‘∑¬“»“ µ√åÀ√◊Õ M1 ‚¥¬π—°‡√’¬π∑’Ë∂Ÿ°®—¥Õ¬Ÿà„π

°≈ÿà¡·π«§‘¥π’È®–°≈à“«∂÷ßÕ‘∑∏‘æ≈¢Õß§«“¡√âÕπ∑’Ë¡’

µàÕ°“√≈–≈“¬ ‚¥¬°“√ ”√«®°àÕπ‡√’¬πæ∫«à“π—°‡√’¬π

7 §π ‰¥â°≈à“«∂÷ß°“√≈–≈“¬¢Õß “√‡π◊ËÕß¡“®“°

§«“¡√âÕπ ·µàπ—°‡√’¬π°Á‰¡à “¡“√∂Õ∏‘∫“¬∂÷ß√“¬

≈–‡Õ’¬¥¢Õßº≈¢Õß§«“¡√âÕπµàÕ°“√≈–≈“¬‰¥â ‡™àπ

πÈ”µ“≈≈–≈“¬‡æ√“–πÈ”µ“≈‚¥ππÈ”√âÕπ Õ’°ª√–‡¥Áπ

Àπ÷Ëß„π‡√◊ËÕß°√–∫«π°“√≈–≈“¬§◊Õπ—°‡√’¬π 3 §π∑’Ë

∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡·π«§‘¥ A ‚¥¬π—°‡√’¬π‡À≈à“π’ÈÕ∏‘∫“¬

«à“πÈ”µ“≈‡ª≈’Ë¬π‡ªìππÈ” À√◊Õ‡ª≈’Ë¬π‡ªìππÈ”À«“π´÷Ëß

‰¡à Õ¥§≈âÕß°—∫·π«§‘¥∑“ß«‘∑¬“»“ µ√å·µàÕ¬à“ß„¥

®“°°“√ ”√«®æ∫«à“·π«§‘¥¢Õßπ—°‡√’¬π à«π

¡“°‡°’Ë¬«°—∫°√–∫«π°“√≈–≈“¬¡’§«“¡ —¡æ—π∏å°—∫

·π«§‘¥¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫°“√‡ª≈’Ë¬π·ª≈ß¢Õßµ—«

≈–≈“¬ [πÈ”µ“≈] „πµ—«∑”≈–≈“¬ [πÈ”] ‚¥¬π—°‡√’¬π

∑’ËÕ∏‘∫“¬„π·∫∫ ”√«®·π«§‘¥°àÕπ‡√’¬π«à“°“√

≈–≈“¬§◊Õ°“√‡ª≈’Ë¬π ∂“π– °Á®–Õ∏‘∫“¬«à“µ—«≈–≈“¬

´÷Ëß‡ªìπ¢Õß·¢Áß‰¥â‡ª≈’Ë¬π‡ªìπ¢Õß‡À≈«
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Õ¬à“ß‰√°Áµ“¡À≈—ß®“°°“√‡√’¬π°“√ Õπ æ∫

«à“π—°‡√’¬π à«π¡“° “¡“√∂Õ∏‘∫“¬°√–∫«π°“√

≈–≈“¬‰¥â Õ¥§≈âÕß°—∫·π«§‘¥∑“ß«‘∑¬“»“ µ√å

(°≈ÿà¡·π«§‘¥ M1) „π∑ÿ°Êª√–‡¥Áπ ¥—ß· ¥ß„π Table

2 ¥—ßπ—Èπ®÷ß¢Õπ”‡ πÕµ—«Õ¬à“ß¢Õßπ—°‡√’¬π∑’Ë‡°‘¥°“√

‡ª≈’Ë¬π·ª≈ß·π«§‘¥„π‡√◊ËÕß°“√≈–≈“¬¥—ßπ’È

ªîµ‘ ‡ªìππ—°‡√’¬π∑’Ë§”µÕ∫®“°·∫∫ ”√«®

·π«§‘¥°àÕπ‡√’¬π¢Õß‡¢“∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡·π«§‘¥ P

(Perceptual) „π∑ÿ°Êª√–‡¥Áπ∑—Èß°√–∫«π°“√≈–≈“¬

(Process of Dissolving) °“√‡ª≈’Ë¬π·ª≈ß¢Õß

πÈ”µ“≈„ππÈ” (Solvent in Solute) ·≈–°Æ°“√

Õπÿ√—°…å  “√ (Conservation of Matter) §”µÕ∫¥â“π≈à“ß

§◊Õ§”µÕ∫¢Õßªîµ‘®“°·∫∫ ”√«®·π«§‘¥°àÕπ‡√’¬π

ç[°“√≈–≈“¬§◊Õ] πÈ”µ“≈‡≈Á°≈ß ‡≈Á°≈ß ·≈â«

À“¬‰ª... [πÈ”µ“≈] ‚¥ππÈ”·≈â«≈–≈“¬...‡√“‡Õ“

πÈ”µ“≈§◊π¡“‰¡à‰¥â‡æ√“–πÈ”µ“≈À“¬‰ª·≈â«é

‡ÀÁπ‰¥â«à“§”Õ∏‘∫“¬¢Õßªîµ‘Õ¬Ÿà„π√–¥—∫∑’Ë

Õ∏‘∫“¬„π ‘Ëß∑’Ëµ“¡Õß‡ÀÁπ‰¥â‡∑à“π—Èπ ‡™àπ πÈ”µ“≈À“¬

‰ª À≈—ß®“°°“√‡√’¬π°“√ Õπ·≈â«·π«§‘¥¢Õßªîµ‘°Á

‡ª≈’Ë¬π·ª≈ß‰ª‚¥¬·π«§‘¥¢Õßªîµ‘‡ª≈’Ë¬π®“°°“√∂Ÿ°

®—¥Õ¬Ÿà„π°≈ÿà¡·π«§‘¥ P ¡“Õ¬Ÿà„π°≈ÿà¡·π«§‘¥ M1

´÷Ëß ‡ªìπ°≈ÿà¡·π«§‘¥∑’Ë Õ¥§≈âÕß°—∫·π«§‘¥∑“ß

«‘∑¬“»“ µ√å ‰¥â·°à

ç[°“√≈–≈“¬§◊Õ] °“√∑’ËπÈ”µ“≈º ¡°—π‡ªìπ

Table 2 Studentsû categories of responses concerning solution process from pre-post survey (pre survey,
n= 28 post survey, n= 29).

Solution process Category
P A D M 1 M 2 T C No

(correct) response

Pre
10 3 - 3 7 - - 5

Survey

Post
1 6 - 13 5 - - 3

Survey

Pre
14 5 - - 6 - - 4

Survey

Post
9 1 - 13 4 - - 3

Survey

Pre
- 15 - 1 - - - 13

Survey

Post
- 7 - 18 - - - 4

Survey
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‡π◊ÈÕ‡¥’¬«°—∫µ—«∑”≈–≈“¬ [πÈ”] ·µà‡√“¡Õß‰¡à‡ÀÁπ«à“

¡—πº ¡°—π...[πÈ”µ“≈]º ¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—∫πÈ”...‡√“

‡Õ“πÈ”µ“≈§◊π¡“‰¥â‚¥¬√–‡À¬‡Õ“πÈ”ÕÕ°‰ªé

®–‡ÀÁπ‰¥â«à“À≈—ß®“°ºà“π°“√‡√’¬π√Ÿâ·≈â«ªîµ‘

 “¡“√∂Õ∏‘∫“¬°“√‡°‘¥°“√≈–≈“¬‰¥âÕ¬à“ß‡ªìπ‡Àµÿ

‡ªìπº≈·≈– Õ¥§≈âÕß°—∫·π«§‘¥∑“ß«‘∑¬“»“ µ√å´÷Ëß

§≈â“¬§≈÷ß°—∫π—°‡√’¬π§πÕ◊ËπÊ„π°≈ÿà¡π’È∑’Ë¡’°“√

‡ª≈’Ë ¬π·ª≈ß·π«§‘¥∑“ß‡≈◊Õ°¡“ Ÿà·π«§‘¥∑“ß

«‘∑¬“»“ µ√å ‚¥¬¡’§«“¡‡¢â“„®∑’Ë∂Ÿ°µâÕß«à“°“√≈–≈“¬

§◊Õ°“√º ¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π¢Õß “√ 2 ™π‘¥¢÷Èπ‰ª

‚¥¬∑’Ë “√‡À≈à“π—Èπ¬—ß§ß‡ªìπ “√‡¥‘¡Õ¬Ÿà ‰¡àÀ“¬À√◊Õ

‡ª≈’Ë¬π·ª≈ß‰ª‰Àπ

∫∑ √ÿª «‘®“√≥å ·≈–¢âÕ‡ πÕ·π–

®“°º≈°“√ ”√«®·π«§‘¥°àÕπ‡√’¬πæ∫«à“º≈

°“√«‘®—¬ Õ¥§≈âÕß°—∫ß“π«‘®—¬Õ◊ËπÊ∑’Ë¡’ºŸâ«‘®—¬∑à“πÕ◊Ëπ

∑”¡“ ‡™àπ Longden et al. (1991), Lee et al.(1993),

Selley (2000) π—Ëπ§◊Õ π—°‡√’¬π¬÷¥µ‘¥Õ¬Ÿà°—∫ ‘Ëß∑’Ë¡Õß

‡ÀÁπ‚¥¬‰¡àæ¬“¬“¡∑”§«“¡‡¢â“„®∂÷ß§«“¡‡ªìπ®√‘ß«à“

‡°‘¥Õ–‰√¢÷Èπ°—∫µ—«≈–≈“¬ ·≈–µ—«∑”≈–≈“¬ ‰¥â·°à

π—°‡√’¬π¡—°®–Õ∏‘∫“¬«à“°“√≈–≈“¬§◊Õ°“√À“¬‰ª¢Õß

µ—«∑”≈–≈“¬ À√◊Õ°“√≈–≈“¬¢Õßµ—«≈–≈“¬ π—°‡√’¬π

 à«π¡“°¬“°∑’Ë®–¬Õ¡√—∫‰¥â«à“µ—«≈–≈“¬¬—ß§ßÕ¬Ÿà„π

 “√≈–≈“¬ ·≈–‰¡à “¡“√∂Õ∏‘∫“¬∫∑∫“∑¢Õßµ—«∑”

≈–≈“¬·≈–µ—«≈–≈“¬„π “√≈–≈“¬‰¥â ¥—ßπ—Èπ °“√

®—¥°“√‡√’¬π°“√ Õπ„π‡√◊ËÕß¢Õß°“√≈–≈“¬®÷ß§«√¡’

°“√ ”√«®«à“·π«§‘¥‡¥‘¡¢ÕßºŸâ‡√’¬ππ—ÈπÕ¬Ÿà„π√Ÿª·∫∫„¥

‡™àπ À“°π—°‡√’¬π¡’§«“¡‡™◊ËÕ«à“°“√≈–≈“¬§◊Õ°“√

‡ª≈’Ë¬π ∂“π– §√Ÿ°Á§«√∑’Ë®–¬âÕπ‰ªÀ¬‘∫¬°·π«§‘¥

‡°’Ë¬«°—∫°“√‡ª≈’Ë¬π ∂“π–¡“√à«¡Õ¿‘ª√“¬°—∫π—°‡√’¬π

·≈– àß‡ √‘¡„Àâπ—°‡√’¬π‰¥â‡ÀÁπ∂÷ß§«“¡·µ°µà“ß

√–À«à“ß°“√‡ª≈’Ë¬π ∂“π–·≈–°“√≈–≈“¬ ‡ªìπµâπ

πÕ°®“°π’È °“√‡√’¬π√Ÿâ„π ‘Ëß∑’Ë¡Õß‰¡à‡ÀÁπ¥â«¬µ“‡ª≈à“

°Áπ—∫‡ªìπÕÿª √√§ ”§—≠∑’Ë®–∑”„Àâπ—°‡√’¬π‡¢â“„®„π

·π«§‘¥π—Èπ °“√„™â ◊ËÕÀ√◊Õ‡∑§‚π‚≈¬’µà“ßÊ∑’Ë®–™à«¬

„Àâπ—°‡√’¬π‰¥â‡ÀÁπ·π«§‘¥π—Èπ„π·ßà¢Õß§«“¡‡ªìπ√Ÿª

∏√√¡¡“°¢÷Èπ°Á‡ªìπÀπ∑“ßÀπ÷Ëß∑’Ë®–™à«¬„ÀâºŸâ‡√’¬π‡°‘¥

§«“¡‡¢â“„®„π·π«§‘¥‰¥â ª√–‡¥Áπ ÿ¥∑â“¬π—Ëπ§◊Õ§√Ÿ

§«√‡™◊ËÕ¡‚¬ß ‘Ëß∑’ËºŸâ‡√’¬π‰¥â‡√’¬π√Ÿâ„π™—Èπ‡√’¬π‡¢â“°—∫

™’«‘µª√–®”«—π¢Õßπ—°‡√’¬π‡æ◊ËÕ àß‡ √‘¡„ÀâºŸâ‡√’¬π‰¥â

„™â·π«§‘¥∑“ß«‘∑¬“»“ µ√å‰ªÕ∏‘∫“¬À√◊Õ‡™◊ËÕ¡‚¬ß

ª√“°Ø°“√≥åµà“ßÊ∑’Ë‡°‘¥¢÷Èπ„π™’«‘µª√–®”«—π‰¥â

‡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.

∑—»π“ ©—π∑π“¿‘∏“π. 2540. °“√»÷°…“·π«§‘¥∑’Ë§≈“¥

‡§≈◊ËÕπ ‡√◊ËÕß ‚¡‡≈°ÿ≈ ¢Õßπ—°‡√’¬π™—Èπ

¡—∏¬¡»÷°…“ªï∑’Ë 5 ·ºπ°“√‡√’¬π«‘∑¬“»“ µ√å

°≈ÿà¡‚√ß‡√’¬π¡—∏¬¡§÷°…“ à«π°≈“ß °≈ÿà¡∑’Ë 7.

°√ÿß‡∑æœ: «‘∑¬“π‘æπ∏åª√‘≠≠“‚∑. ¡À“«‘∑¬“≈—¬-

‡°…µ√»“ µ√å.

 ∂“∫—π àß‡ √‘¡°“√ Õπ«‘∑¬“»“ µ√å. 2544. °“√®—¥

 “√–°“√‡√’¬π√Ÿâ°“√»÷°…“¢—Èπæ◊Èπ∞“π °≈ÿà¡ “√–

°“√‡√’¬π√Ÿâ«‘∑¬“»“ µ√å. °√ÿß‡∑æœ: ‚√ßæ‘¡æå§ÿ√ÿ

 ¿“.

 ”π—°ß“π§≥–°√√¡°“√°“√»÷°…“·Ààß™“µ‘. 2542. æ√–

√“™∫—≠≠—µ‘°“√»÷°…“·Ààß™“µ‘. °√ÿß‡∑æœ: ∫√‘…—∑

æ√‘°À«“π°√“øøî° ®”°—¥.

¬‘π¥’  «π§ÿ≥“ππ∑å . 2535. ¡‚π¡µ‘¢Õßπ—°‡√’¬π‡√◊ËÕß
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