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Exploring Grade 9 Studentsû Representation

About Characteristics of Atom

Õπÿ ‘…∞å ‡°◊ÈÕ°Ÿ≈ ·≈– ªí∞¡“¿√≥å æ‘¡æå∑Õß

Anusit Kueakool and Pattamaporn Pimthong

ABSTRACT

The purpose of this research was to explore grade 9 studentsû representation about characteristics of
atom in a special large school in Khon Kaen. A survey was conducted with 270 students using 10 opened
concept survey and interview form.  The concepts in these instruments included atom definition, atomic
structure, characteristics of atom, constituents of atom and electrons surrounding. This paper presents only
studentsû representation about characteristic of atom.  The data from concept survey and interview were
analyzed and categorized with the classification criterion adapted from Tytler and Peterson (2000). The result
showed that most students (67.40%) explained the arrangement of particles of substances (particle model)
when they were asked to show characteristic of atom in each state. The students did not identify which part
of that model is atom. Moreover, some students showed Thomson and Bohr atomic model but their
explanations related on only on arrangement of  the arrangement of particles of substances.
Keywords: representation, alternative concept, science conception
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∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“µ—«·∑π

·π«§‘¥‡°’Ë¬«°—∫≈—°…≥–Õ–µÕ¡¢Õßπ—°‡√’¬π™—Èπ

¡—∏¬¡»÷°…“ªï∑’Ë 3 ®“°‚√ß‡√’¬π¢π“¥„À≠àæ‘‡»…·Ààß

Àπ÷Ëß „π®—ßÀ«—¥¢Õπ·°àπ ∑”°“√ ”√«®π—°‡√’¬π®”π«π

270 §π‚¥¬„™â ·∫∫ ”√«®·π«§‘¥‡√◊ËÕßÕ–µÕ¡ ®”π«π

10 ¢âÕ ¡’≈—°…≥–‡ªìπÕ—µπ—¬·≈–·∫∫ —¡¿“…≥å°÷Ëß

‚§√ß √â“ß ´÷Ëß§√Õ∫§≈ÿ¡·π«§‘¥‡√◊ËÕßÕ–µÕ¡ ‰¥â·°à

§«“¡À¡“¬¢ÕßÕ–µÕ¡ °“√»÷°…“‚§√ß √â“ßÕ–µÕ¡

≈—°…≥–¢ÕßÕ–µÕ¡ Õß§åª√–°Õ∫¢ÕßÕ–µÕ¡ ·≈–

°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ‘‡≈Á°µ√Õπ °“√»÷°…“§√—Èßπ’È¢Õπ”

‡ πÕµ—«·∑π·π«§‘¥ ‡√◊ËÕß ≈—°…≥–¢ÕßÕ–µÕ¡ ‡∑à“π—Èπ

·π«§‘¥¢Õßπ—°‡√’¬π®“°°“√ ”√«®®–∂Ÿ°®—¥°≈ÿà¡µ“¡«‘∏’

°“√®—¥°≈ÿà¡·π«§‘¥¢Õß Tytler and Peterson (2000)

º≈®“°°“√ ”√«®æ∫«à“π—°‡√’¬π à«π„À≠à (67.40%)



· ¥ß°“√®—¥‡√’¬ßÕπÿ¿“§¢Õß “√‡¡◊ËÕ„Àâ· ¥ß

≈—°…≥–Õ–µÕ¡„π ∂“π–µà“ßÊ ‚¥¬‰¡à “¡“√∂√–∫ÿ‰¥â

«à“·∫∫®”≈ÕßÕπÿ¿“§¢Õß “√π—Èπ  à«π„¥§◊ÕÕ–µÕ¡

·≈–Õ∏‘∫“¬§«“¡·µ°µà“ß¢ÕßÕ–µÕ¡∑—Èß “¡ ∂“π–

„πª√–‡¥Áπ°“√®—¥‡√’¬ßÕπÿ¿“§¢Õß “√ ·¡â«à“π—°‡√’¬π

∫“ß§π· ¥ß≈—°…≥–Õ–µÕ¡∑’Ë§≈â“¬°—∫·∫∫®”≈Õß

Õ–µÕ¡¢Õß∑Õ¡ —πÀ√◊Õ‚∫√å°Á¬—ß§ß§”π÷ß∂÷ß°“√®—¥

‡√’¬ßÕπÿ¿“§¢Õß “√„π ∂“π–µà“ßÊ

§” ”§—≠: µ—«·∑π·π«§‘¥ ·π«§‘¥∑’Ë§≈“¥‡§≈◊ËÕπ

·π«§‘¥«‘∑¬“»“ µ√å

∫∑π”

°“√®—¥°“√‡√’¬π°“√ Õπ„π™—Èπ‡√’¬π‡ªìπ ‘Ëß

 ”§—≠∑’Ëæ—≤π“·≈– π—∫ πÿπ„ÀâºŸâ‡√’¬π √â“ß§«“¡√Ÿâ

¥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¡’§«“¡√Ÿâ‡¥‘¡ (Piror knowledge) ¡“°àÕπ∑’Ë®–¡“

„π™—Èπ‡√’¬π (Schnotz et al., 1999; Yürük et al., 2003)

‚¥¬§«“¡√Ÿâ‡¥‘¡¢Õßπ—°‡√’¬π‰¥â¡“®“°°“√¡’ªØ‘ —¡æ—π∏å

°—∫ ‘Ëß·«¥≈âÕ¡À√◊Õª√– ∫°“√≥åµà“ßÊ ∑’Ë‡°‘¥¢÷Èπ„π™’«‘µ

ª√–®”«—π ‡™àπ °“√Õà“πÀπ—ß ◊Õ °“√¥Ÿ‚∑√∑—»πå ·≈–

 ◊ËÕµà“ßÊ °àÕπ∑’Ë®–‰¥â√—∫°“√ Õπ®“°§√Ÿ (Gilbert, 1982

Õâ“ß∂÷ß„π  ”‡√Á®, 2540; Taber, 2001) ‚¥¬§«“¡√Ÿâ

‡¥‘¡π—Èπ¡—°®–‰¡à Õ¥§≈âÕß°—∫·π«§‘¥¢Õßπ—°

«‘∑¬“»“ µ√åÀ√◊Õ§«“¡√Ÿâ∑’Ë Õπ„π‚√ß‡√’¬π ´÷Ëß§«“¡√Ÿâ

‡¥‘¡¥—ß°≈à“« ‡√’¬°«à“ ·π«§‘¥∑’Ë§≈“¥‡§≈◊ËÕπ(Alternative

conception) (Schnotz et al., 1999; Yürük et al., 2003)

‡¡◊ËÕ„¥°Áµ“¡∑’Ëπ—°‡√’¬π¡’·π«§‘¥∑’Ë§≈“¥‡§≈◊ËÕπ®– àß

º≈µàÕ°“√‡√’¬π√Ÿâ¢Õßπ—°‡√’¬π·≈–¬“°∑’Ë®–‡ª≈’Ë¬π·ª≈ß

¥—ßπ—Èπ„π°“√®—¥°“√‡√’¬π°“√ Õπ §√Ÿ§«√§âπÀ“·π«§‘¥

∑’Ë§≈“¥‡§≈◊ËÕπ∑’Ë‡°‘¥¢÷Èπ„πµ—«π—°‡√’¬πÀ√◊Õ∑√“∫∫“ß

 à«π ®–∑”„Àâ§√Ÿ “¡“√∂™à«¬·π–π”π—°‡√’¬π‰¥â‡√’¬π

√Ÿâ‡ªìπ≈”¥—∫¢—Èπ ÷́Ëß‡ªìπ®ÿ¥ ”§—≠„π°“√æ—≤π“°“√

‡√’¬π°“√ Õπ (Bilgin and Geban, 2006)

·π«§‘¥‡√◊ËÕßÕ–µÕ¡‡ªìπ·π«§‘¥ ”§—≠æ◊Èπ∞“π

·≈–·π«§‘¥‡√‘Ë¡µâπ°àÕπ∑’Ë®–‡√’¬π«‘™“‡§¡’„π√–¥—∫ ŸßµàÕ

‰ª (Taber, 2001) „πÀ≈—° Ÿµ√·°π°≈“ß»÷°…“¢—Èπ

æ◊Èπ∞“π æ.». 2551 °”Àπ¥µ—«™’È«—¥„Àâπ—°‡√’¬π™—Èπ

¡—∏¬¡»÷°…“ªï∑’Ë 2  ”√«®·≈–Õ∏‘∫“¬Õß§åª√–°Õ∫

 ¡∫—µ‘¢Õß∏“µÿ·≈– “√ª√–°Õ∫ ·≈–°”Àπ¥µ—«™’È«—¥

„Àâπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 4  “¡“√∂Õ∏‘∫“¬

‚§√ß √â“ßÕ–µÕ¡‰¥â  ∂“∫—π àß‡ √‘¡°“√ Õπ

«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’°”Àπ¥„Àâ‚√ß‡√’¬π∑—Ë«

ª√–‡∑» Õπ‡√◊ËÕß ‚§√ß √â“ßÕ–µÕ¡‡ªìπ‡√◊ËÕß·√°

 ”À√—∫π—°‡√’¬π “¬«‘∑¬“»“ µ√å·≈–∑’Ë‰¡à„™à “¬

«‘∑¬“»“ µ√å„π√–¥—∫™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 4 ®“°°“√

»÷°…“„πµà“ßª√–‡∑»æ∫«à“π—°‡√’¬π¡’·π«§‘¥∑’Ë§≈“¥

‡§≈◊ËÕπ‡√◊ËÕßÕ–µÕ¡‡ªìπ®”π«π¡“° (Papaphotis and

Tsaparlis, 2008) ‡™àπ ‡¢â“„®«à“Õ‘‡≈Á°µ√Õπ‰¡à‰¥â‡§≈◊ËÕπ∑’Ë

·≈–Õ‘‡≈Á°µ√ÕπÕ¬ŸàÀà“ß®“°π‘«‡§≈’¬ ®÷ß‡ªìπ°“√¬“°∑’Ë

®–∑”„ÀâÕ‘‡≈Á°µ√ÕπÀ≈ÿ¥ÕÕ°®“°Õ–µÕ¡·≈–π—°‡√’¬π

∫“ß à«π„™â°≈»“ µ√åÕ∏‘∫“¬«à“‡æ√“–‡Àµÿ„¥Õ‘‡≈Á°µ√Õπ

‰¡àµ°≈ß‰ª„ππ‘«‡§≈’¬  (Bethge and Niedderer,1996)

π—°‡√’¬π∫“ß°≈ÿà¡Õ∏‘∫“¬‚§√ß √â“ßÕ–µÕ¡‚¥¬¡’

Õ‘‡≈Á°µ√Õπ‚§®√‡ªìπ«ß°≈¡√Õ∫π‘«‡§≈’¬ ‡À¡◊Õπ°—∫

¥“«‡§√“–Àå‡§≈◊ËÕπ∑’Ë√Õ∫¥«ßÕ“∑‘µ¬å (Unal and

Zollman, 2000; Tsaparsis and Papaphotis, 2001) ·≈–

Õ–µÕ¡¢Õß “√„π ∂“π–·°ä ·≈– ∂“π–¢Õß·¢Áß¡’

 ¡∫—µ‘µà“ß°—π (Ben-zvi et al., 1986)‚¥¬Õ–µÕ¡®–¡’

≈—°…≥–·¢ÁßÀ√◊ÕÕàÕπ®–¢÷ÈπÕ¬Ÿà°—∫ ∂“π–¢Õß “√ ‡™àπ

Õ–µÕ¡„π‚≈À–®–¡’≈—°…≥–·¢Áß ·µàÕ–µÕ¡„π

 ∂“π–¢Õß‡À≈«¡’≈—°…≥–ÕàÕπ (Harrison and Treagust,

1996) ‡ªìπµâπ ®“°√“¬ß“π«‘®—¬ à«π„À≠àæ∫«à“

‡ªìπ°“√»÷°…“„π∫√‘∫∑¢Õßµà“ßª√–‡∑»  à«π„π

ª√–‡∑»‰∑¬‰¥â¡’ß“π«‘®—¬∑’Ë∑”°“√»÷°…“§«“¡‡¢â“„®

¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫∏√√¡™“µ‘¢ÕßÕπÿ¿“§¢Õß  “√

(«√“¿√≥å, 2547; ªí∞¡“¿√≥å ·≈–πƒ¡≈, 2548;

°ƒ…¥“ ·≈–  ÿ¡“≈’, 2549) æ∫«à“π—°‡√’¬π¡’·π«§‘¥

§≈“¥‡§≈◊ËÕπ‡°’Ë¬«°—∫∏√√¡™“µ‘¢ÕßÕπÿ¿“§¢Õß “√

·≈–æ∫«à“π—°‡√’¬π¡’·π«§‘¥∑“ß‡≈◊Õ°‡√◊ËÕß∏√√¡™“µ‘

·≈–≈—°…≥–¢ÕßÕπÿ¿“§ ‡™àπ Õ–µÕ¡‡ªìπ ‘Ëß¡’™’«‘µ‡æ√“–
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 “¡“√∂‡§≈◊ËÕπ∑’Ë‰¥â Õ–µÕ¡¢Õß∏“µÿ∑ÿ°™π‘¥¡’πÈ”

Àπ—°‡∑à“°—π ‡ªìπµâπ ¥—ßπ—Èπ°“√»÷°…“§√—Èßπ’ÈºŸâ«‘®—¬‰¥â‡πâπ

∂÷ß°“√ ”√«®µ—«·∑π·π«§‘¥¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫

≈—°…≥–Õ–µÕ¡ „π√–¥—∫™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚¥¬

µ—«·∑π·π«§‘¥ (Representations) §◊Õ ‘Ëß∑’Ëπ—°‡√’¬π

æ¬“¬“¡∑”§«“¡‡¢â“„®À√◊ÕÕ∏‘∫“¬·π«§‘¥∑“ß

«‘∑¬“»“ µ√å‚¥¬„™â√Ÿª·∫∫∑’ËÀ≈“°À≈“¬ (Tytler et

al., 2007) ‚¥¬¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ„Àâ∑√“∫«à“π—°‡√’¬π

¡’µ—«·∑π·π«§‘¥ ‡√◊ËÕß ≈—°…≥–Õ–µÕ¡ ‡ªìπÕ¬à“ß‰√

‡æ◊ËÕπ”‰ª Ÿà°√–∫«π°“√®—¥°“√‡√’¬π°“√ Õπ„π‡√◊ËÕß

Õ–µÕ¡ „Àâ‡À¡“– ¡°—∫π—°‡√’¬π‰¥â¡“°¢÷Èπ

«‘∏’°“√¥”‡π‘π°“√«‘®—¬

√Ÿª·∫∫°“√«‘®—¬

°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬‡™‘ß ”√«® ‚¥¬»÷°…“·∫∫

‡®“–®ß°—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ®“°‚√ß‡√’¬π

¢π“¥„À≠àæ‘‡»…·ÀàßÀπ÷Ëß„π ®—ßÀ«—¥¢Õπ·°àπ ®”π«π

270 §π ‚¥¬π—°‡√’¬π°≈ÿà¡‡ªÑ“À¡“¬¡’º≈°“√‡√’¬πÕ¬Ÿà

„π√–¥—∫µË”∂÷ßª“π°≈“ß·≈–¡’§«“¡ª√– ß§å®–‡¢â“

»÷°…“µàÕ„π√–¥—∫™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 4 „π·ºπ°“√

‡√’¬π«‘∑¬“»“ µ√å·≈–¡“®“°§√Õ∫§√—«∑’Ë¡’∞“π–ª“π

°≈“ß

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

‡§√◊ËÕß¡◊Õ∑’Ë„™â‡ªìπ·∫∫ ”√«®·π«§‘¥‡√◊ËÕß

Õ–µÕ¡ ®”π«π 10 ¢âÕ ¡’≈—°…≥–‡ªìπÕ—µπ—¬·≈–

·∫∫ —¡¿“…≥å°÷Ëß‚§√ß √â“ß ´÷Ëß§√Õ∫§≈ÿ¡·π«§‘¥

‡√◊ËÕßÕ–µÕ¡ ‰¥â·°à §«“¡À¡“¬¢ÕßÕ–µÕ¡ °“√

»÷°…“‚§√ß √â“ßÕ–µÕ¡ ≈—°…≥–¢ÕßÕ–µÕ¡ Õß§å

ª√–°Õ∫¢ÕßÕ–µÕ¡ ·≈–°“√‡§≈◊ËÕπ∑’Ë¢ÕßÕ‘‡≈Á°µ√Õπ

‚¥¬·∫∫ ”√«®·π«§‘¥·≈–·∫∫ —¡¿“…≥å°÷Ë ß

‚§√ß √â“ßπ’È‰¥âπ”‰ªµ√«® Õ∫§«“¡µ√ßµ“¡‡π◊ÈÕÀ“

§«“¡‡À¡“– ¡¢Õß¿“…“ ¿“æ ·≈–°“√ ◊ËÕ§«“¡

À¡“¬‚¥¬ºŸâ‡™’Ë¬«™“≠ ·≈–∑¥≈Õß„™â°—∫π—°‡√’¬π∑’Ë¡’

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

‡«≈“„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‡ªìπ™à«ß‡«≈“¿“§‡√’¬π∑’Ë

2 ªï°“√»÷°…“ 2552 °àÕπ∑’Ëπ—°‡√’¬π®–‰¥â‡√’¬π‡√◊ËÕß

Õ–µÕ¡ ‚¥¬„Àâπ—°‡√’¬π‰¥â∑”·∫∫ ”√«®·π«§‘¥

ª√–¡“≥ 40 π“∑’·≈– —¡¿“…≥åπ—°‡√’¬π∑’Ë¡’§”µÕ∫

‰¡à™—¥‡®πÀ√◊Õ¡’ª√–‡¥Áπ∑’Ëπà“ π„®‡æ‘Ë¡‡µ‘¡§π≈– 15

π“∑’ ®”π«π 12 §π

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

ºŸâ«‘®—¬π”§”µÕ∫®“°·∫∫ ”√«®·π«§‘¥·≈–°“√

 —¡¿“…≥å¡“«‘‡§√“–Àå®—¥°≈ÿà¡§”µÕ∫∑’Ë‰¥â ‡æ◊ËÕ§«“¡

∂Ÿ°µâÕß„π°“√µ’§«“¡À¡“¬·≈–®—¥°≈ÿà¡§”µÕ∫¢Õß

π—°‡√’¬πµ“¡‡°≥±å·π«§‘¥∑“ß«‘∑¬“»“ µ√å ºŸâ«‘®—¬π”

‡ πÕº≈°“√«‘ ‡§√“–Àå·≈–®—¥°≈ÿà¡·π«§‘¥µàÕºŸâ

‡™’Ë¬«™“≠‡æ◊ËÕµ√«® Õ∫§«“¡∂Ÿ°µâÕß ÷́Ëß¡’¢—ÈπµÕπ

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥—ßπ’È

1. Õà“π§”µÕ∫·≈–°“√Õ∏‘∫“¬‡Àµÿº≈¢Õß

π—°‡√’¬π∑ÿ°§π„π·µà≈–¢âÕ§”∂“¡‡æ◊ËÕ¥Ÿ¿“æ√«¡¢Õß

§”µÕ∫

2.  —¡¿“…≥åπ—°‡√’¬π∑’Ë¡’§”µÕ∫‰¡à™—¥‡®π

À√◊Õ¡’ª√–‡¥Áπ∑’Ëπà“ π„®‡æ‘Ë¡‡µ‘¡

3. ®”·π°§”µÕ∫·≈–§”Õ∏‘∫“¬¢Õßπ—°‡√’¬π

ÕÕ°‡ªìπ 5 °≈ÿà¡ µ“¡≈—°…≥–§”µÕ∫·≈–‡Àµÿº≈∑’Ë

π—°‡√’¬π„Àâ§”Õ∏‘∫“¬ (Tytler and Peterson, 2000)

¥—ßπ’È

3.1 Particle Model (P) À¡“¬∂÷ß §”µÕ∫

¢Õßπ—°‡√’¬π∑’Ë· ¥ß·∫∫®”≈ÕßÕπÿ¿“§¢Õß “√

3.2 Bohr Model (B) À¡“¬∂÷ß §”µÕ∫¢Õß

π—°‡√’¬π· ¥ß·∫∫®”≈ÕßÕ–µÕ¡¢Õß‚∫√å

3.3 Bohr Model + Particle Model (B+P)

À¡“¬∂÷ß §”µÕ∫¢Õßπ—°‡√’¬π∑’Ë· ¥ß·∫∫®”≈Õß

Õ–µÕ¡¢Õß‚∫√å√à«¡°—∫·∫∫®”≈ÕßÕπÿ¿“§

3.4 Thomson (T) À¡“¬∂÷ß §”µÕ∫¢Õß

π—°‡√’¬π∑’Ë· ¥ß·∫∫®”≈ÕßÕ–µÕ¡¢Õß∑Õ¡ —π

3.5 Thomson + Particle Model (T+P) À¡“¬

∂÷ß §”µÕ∫∑’Ë· ¥ß·∫∫®”≈ÕßÕ–µÕ¡¢Õß∑Õ¡ —π

√à«¡°—∫·∫∫®”≈ÕßÕπÿ¿“§
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º≈°“√«‘®—¬·≈–°“√Õ¿‘ª√“¬

¢âÕ¡Ÿ≈æ◊Èπ∞“π

°≈ÿà¡‡ªÑ“À¡“¬∑’Ë„™â„π°“√»÷°…“„π§√—Èß¡’º≈°“√

‡√’¬π«‘™“«‘∑¬“»“ µ√åÕ¬Ÿà„π√–¥—∫ª“π°≈“ß®π∂÷ß

√–¥—∫µË” ´÷Ëßπ—°‡√’¬π∑ÿ°§π∑’Ë∑”°“√»÷°…“¡’§«“¡

ª√– ß§å®–‡¢â“»÷°…“µàÕ„π‚√ß‡√’¬π‡¥‘¡·ºπ°“√‡√’¬π

«‘∑¬“»“ µ√å·≈–§≥‘µ»“ µ√å

º≈°“√ ”√«®µ—«·∑π·π«§‘¥

„π°“√π”‡ πÕ§√—Èßπ’Èπ”‡ πÕº≈°“√«‘®—¬„π

ª√–‡¥Áπ≈—°…≥–¢ÕßÕ–µÕ¡ ‚¥¬ºŸâ«‘®—¬„™â§”∂“¡«à“

ç„Àâπ—°‡√’¬π«“¥√Ÿª·≈–Õ∏‘∫“¬≈—°…≥–Õ–µÕ¡¢Õß∏“µÿ

‡À≈Á°„π ∂“π–¢Õß·¢Áß ¢Õß‡À≈«·≈–·°ä  æ√âÕ¡

∫Õ°§«“¡·µ°µà“ß¢ÕßÕ–µÕ¡¢Õß∏“µÿ‡À≈Á°„π·µà≈–

 ∂“π–é ´÷Ëßπ”‡ πÕº≈°“√«‘®—¬´÷Ëß·∫àßµ“¡°≈ÿà¡

§”µÕ∫¢Õßπ—°‡√’¬π (µ“√“ß∑’Ë 1)

®–‡ÀÁπ«à“π—°‡√’¬π à«π„À≠à (67.40 %) ¡’

·π«§‘¥ P (Particle Model) ‚¥¬¬—ß§ß®¥®”°“√®—¥

‡√’¬ßµ—«¢ÕßÕπÿ¿“§¢Õß “√„π ∂“π–¢Õß·¢Áß

¢Õß‡À≈« ·≈–·°ä  ¥—ß¿“æ∑’Ë 1

‡¡◊ËÕ∑”°“√ —¡¿“…≥å‚¥¬„Àâπ—°‡√’¬πÕ∏‘∫“¬

≈—°…≥–¢ÕßÕ–µÕ¡µ“¡¿“æ∑’Ëπ—°‡√’¬π«“¥ π—°‡√’¬π

‰¡à “¡“√∂™’È∫Õ°«à“ à«π„¥§◊ÕÕ–µÕ¡ ‚¥¬∫Õ°‰¥â

·µà‡æ’¬ß«à“‡§¬‡√’¬π¡“·∫∫π’È·≈–°≈à“««à“∑—ÈßÀ¡¥∑’Ë

«“¥§◊ÕÕ–µÕ¡ ¥—ß∫∑ π∑π“¥—ßπ’È

§√Ÿ : ¿“æ∑’Ëπ—°‡√’¬π«“¥ à«π„¥§◊ÕÕ–µÕ¡

 ¡»√’ : ∑—ÈßÀ¡¥π’Ë·À≈–§à–

§√Ÿ : µ√ß‰Àπ

 ¡»√’ : (™’È∑—ÈßÀ¡¥‚¥¬‰¡à√–∫ÿÕ¬à“ß™—¥‡®π)

§√Ÿ : ·≈â«Õ–µÕ¡¢Õß∏“µÿ‡À≈Á°„π∑—Èß 3  ∂“π–

π’Èµà“ß°—πÕ¬à“ß‰√

 ¡»√’ :  ∂“π–¢Õß·¢Áß¡—π®–Õ¬Ÿà™‘¥°—π  ∂“π–

¢Õß‡À≈«®–Õ¬ŸàÀà“ß°—π¡“°¢÷Èπ  à«π ∂“π–·°ä ®–Õ¬Ÿà

µ“√“ß∑’Ë 1 §«“¡∂’Ë¢Õßµ—«·∑π·π«§‘¥¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫≈—°…≥–¢ÕßÕ–µÕ¡

Category P B B+P T T+P No*

®”π«ππ—°‡√’¬π 182 3 1 3 1 82

√âÕ¬≈– 67.40 1.11 0.37 1.11 0.37 30.37
*no response/ not understanding

¿“æ∑’Ë 1 §”µÕ∫¢Õßπ—°‡√’¬π (·π«§‘¥ P)
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°—πÕ¬à“ßÀ≈«¡Ê

§√Ÿ : «“¥√ŸªÕ–µÕ¡‡æ’¬ß 1 Õ–µÕ¡„Àâ§√Ÿ¥Ÿ

ÀπàÕ¬

 ¡»√’ : (π—°‡√’¬π«“¥√Ÿª°≈¡Ê ‡≈Á°Ê)

®“°§”µÕ∫·≈–°“√ —¡¿“…≥å· ¥ß„Àâ‡ÀÁπ«à“

π—°‡√’¬π®¥®”¡“®“°°“√‡√’¬π‡√◊ËÕß °“√®—¥‡√’¬ß

Õπÿ¿“§¢Õß¢Õß·¢Áß ¢Õß‡À≈« ·≈–·°ä  ‚¥¬„π°“√

‡√’¬π‡√◊ËÕßÕπÿ¿“§¢Õß “√„π·µà≈– ∂“π–®–¡’°“√π”

‡ πÕ·∫∫®”≈ÕßÕπÿ¿“§¢Õß “√„π·µà≈– ∂“π–‚¥¬

‰¡à¡’°“√Õ∏‘∫“¬∂÷ß≈—°…≥–¢ÕßÕπÿ¿“§ ∑”„Àâπ—°‡√’¬π

‡¢â“„®«à“ ‘Ëß∑’Ëπ”‡ πÕπ—Èπ§◊Õ≈—°…≥–¢ÕßÕ–µÕ¡„π

·µà≈– ∂“π– ÷́Ëß∂◊Õ‡ªìπ·π«§‘¥∑’Ë§≈“¥‡§≈◊ËÕπ®“°

·π«§‘¥«‘∑¬“»“ µ√å

π—°‡√’¬π√âÕ¬≈– 1.11 ¡’·π«§‘¥ B (Bohr Model)

«“¥«ß°≈¡Õ¬Ÿàµ√ß°≈“ß·≈–Õ‘‡≈Á°µ√Õπ«‘ËßÊ √Õ∫‡ªìπ

«ß√’‡™àπ‡¥’¬«°—∫·∫∫®”≈ÕßÕ–µÕ¡¢Õß‚∫√å·≈–‡¢’¬π

‡æ’¬ß√Ÿª‡¥’¬«·∑π∑—Èß 3  ∂“π– ¥—ß¿“æ∑’Ë 2

‡¡◊ËÕ∑”°“√ —¡¿“…≥åπ—°‡√’¬π‡æ‘Ë¡‡µ‘¡¥—ßπ’È

§√Ÿ : √Ÿª∑’Ë«“¥§◊ÕÕ–‰√

Õ“√’¬å : Õ–µÕ¡§à–

§√Ÿ : ‡ âπ«ß√’§◊ÕÕ–‰√

Õ“√’¬å : ‡ âπ∑’ËÕ‘‡≈Á°µ√Õπ«‘Ëß§à–

§√Ÿ : µ√ß°≈“ß≈à–

Õ“√’¬å : ¡’‚ª√µÕπ·≈–π‘«µ√ÕπÕ¬Ÿà§à–

§√Ÿ : ·≈â«Õ–µÕ¡¢Õß∏“µÿ‡À≈Á°„π·µà≈–

 ∂“π–µà“ß°—πÕ¬à“ß‰√

Õ“√’¬å : ‰¡à√Ÿâ§à– ÀπŸ§‘¥«à“®–‰¡àµà“ß°—π

§√Ÿ : ·≈â«√ŸªÕ–µÕ¡∑’Ë‡√“«“¥· ¥ßÕ–µÕ¡

¢Õß∏“µÿ‡À≈Á° ∂“π–Õ–‰√

Õ“√’¬å : ‰¡à√Ÿâ ‘§– πà“®– ∂“π–‰Àπ°Á‰¥â¡—Èß§–

§√Ÿ : ·≈â«√Ÿâ‰¥âÕ¬à“ß‰√«à“Õ–µÕ¡‡ªìπ‡À¡◊ÕπÕ¬à“ß

∑’Ë‡√“«“¥

Õ“√’¬å : ‡§¬‡ÀÁπ„πÀπ—ß ◊Õ‡√’¬π§à– ®”‰¥â«à“§√Ÿ

°Á‡§¬ Õπ ®“°§”µÕ∫∑’Ëπ—°‡√’¬π·≈–°“√ —¡¿“…≥å· ¥ß

„Àâ‡ÀÁπ«à“π—°‡√’¬π®¥®”√Ÿª√à“ß¢ÕßÕ–µÕ¡¡“®“°

Àπ—ß ◊Õ‡√’¬π·≈–°“√ Õπ¢Õß§√Ÿ

π—°‡√’¬π√âÕ¬≈– 0.37 ¡’·π«§‘¥ B+P (Bohr

Model + Particle Model) «“¥¿“æÕ–µÕ¡‚¥¬¡’

«ß°≈¡Õ¬Ÿàµ√ß°≈“ß·≈–‡¢’¬π‡ âπ‡ªìπ«ß√’√Õ∫Ê

«ß°≈¡π—Èπ‚¥¬‡¢’¬π 3 ≈—°…≥–„π ∂“π–¢Õß·¢Áß√Ÿª

π—Èπ®–‡√’¬ß™‘¥µ‘¥°—π ¢Õß‡À≈«√Ÿª∑’Ë«“¥®–Õ¬ŸàÀà“ß°—π

 à«π·°ä √Ÿª∑’Ë«“¥®–Õ¬ŸàÕ¬à“ß°√–®—¥°√–®“¬ ¥—ß¿“æ∑’Ë 3

®“°¿“æ· ¥ß„Àâ‡ÀÁπ«à“π—°‡√’¬π‡¢’¬π· ¥ß°“√

‡§≈◊ËÕπ∑’Ë¢ÕßÕ‘‡≈Á°µ√Õπµ“¡‡ âπ∑’Ë‡ªìπ«ß√’·≈–„Àâ

¿“æ∑’Ë 2 §”µÕ∫¢Õßπ—°‡√’¬π (·π«§‘¥ B)
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«ß°≈¡·∑ππ‘«‡§≈’¬ ‚¥¬∑’Ëπ—°‡√’¬π¬—ß§ß«“¥Õ–µÕ¡

‚¥¬§”π÷ß∂÷ß°“√®—¥‡√’¬ßÕπÿ¿“§¢Õß “√„π ∂“π–µà“ßÊ

‚¥¬‰¡à‰¥â„Àâ√“¬≈–‡Õ’¬¥‡√◊ËÕß√Ÿª√à“ß ‚§√ß √â“ß ¢Õß

Õ–µÕ¡

π—°‡√’¬π√âÕ¬≈– 1.11 ¡’·π«§‘¥ T (Thomson

Model) ‚¥¬«“¥√Ÿª«ß°≈¡·≈–¥â“π„π¡’Õ‘‡≈Á°µ√Õπ´÷Ëß¡’

ª√–®ÿ‡ªìπ∫«° ·≈–‚ª√µÕπ´÷Ëß¡’ª√–®ÿ‡ªìπ≈∫

°√–®“¬„π«ß°≈¡‡™àπ‡¥’¬«°—π°—∫·∫∫®”≈ÕßÕ–µÕ¡

¢Õß∑Õ¡ —π·≈–·∑πÕ–µÕ¡„π ∂“π–µà“ßÊ ¥—ß¿“æ

∑’Ë 4

®“°°“√ —¡¿“…≥å‡æ‘Ë¡‡µ‘¡π—°‡√’¬π„Àâ‡Àµÿº≈«à“

çÕ–µÕ¡¢Õß∏“µÿ∑—Èß 3  ∂“π–¡’≈—°…≥–‡À¡◊Õπ°—π·≈–

¡’≈—°…≥–Õ–µÕ¡∑’Ë¡’ª√–®ÿ∫«°·≈–ª√–®ÿ≈∫°√–®“¬∑—Ë«

∑—ÈßÕ–µÕ¡é

π—°‡√’¬π√âÕ¬≈– 0.37 ¡’·π«§‘¥ T+P (Thomson

+ Particle Model) · ¥ß„Àâ‡ÀÁπ«à“Õ–µÕ¡¢Õß

π—°‡√’¬ππ—Èπ¡’≈—°…≥–§≈â“¬·∫∫®”≈ÕßÕ–µÕ¡¢Õß

∑Õ¡ —π∑’Ë· ¥ßª√–®ÿ∫«°·≈–ª√–®ÿ≈∫°√–®“¬°—π

∑—Ë«∑—ÈßÕ–µÕ¡ ‚¥¬π—°‡√’¬π¬—ß§ß· ¥ß≈—°…≥–°“√®—¥

‡√’¬ßÕπÿ¿“§„π ∂“π–¢Õß·¢Áß ¢Õß‡À≈« ·≈–·°ä 

·µà·π«§‘¥¢Õßπ—°‡√’¬π§≈“¥‡§≈◊ËÕπ„π‡√◊ËÕß¢Õß

ª√–®ÿ‰øøÑ“‚¥¬„Àâª√–®ÿ∫«°‡ªìπÕ‘‡≈Á°µ√Õπ ·≈–ª√–®ÿ

≈∫‡ªìπ‚ª√µÕπ

®–‡ÀÁπ‰¥â«à“‡¡◊ËÕ„Àâπ—°‡√’¬π‰¥â«“¥√Ÿª·≈–

Õ∏‘∫“¬≈—°…≥–Õ–µÕ¡¢Õß∏“µÿ‡À≈Á°„π ∂“π–¢Õß·¢Áß

¢Õß‡À≈« ·≈– ∂“π–·°ä  π—°‡√’¬π à«π„À≠àπ÷°∂÷ß

·∫∫®”≈ÕßÕπÿ¿“§¢Õß “√ ´÷Ëß∂◊Õ‡ªìπ·π«§‘¥∑’Ë§≈“¥

‡§≈◊ËÕπ‰ª®“°·π«§‘¥∑“ß«‘∑¬“»“ µ√å·∑π°“√· ¥ß

·∫∫®”≈ÕßÕ–µÕ¡µ“¡·π«§‘¥¢Õßπ—°«‘∑¬“»“ µ√å

¿“æ∑’Ë 3 §”µÕ∫¢Õßπ—°‡√’¬π (·π«§‘¥ B+P)

¿“æ∑’Ë 4 §”µÕ∫¢Õßπ—°‡√’¬π (·π«§‘¥ T)
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°“√Õ¿‘ª√“¬º≈

®“°º≈°“√«‘®—¬· ¥ßµ—«·∑π·π«§‘¥¢Õß

π—°‡√’¬π‡°’Ë¬«°—∫≈—°…≥–Õ–µÕ¡„π·µà≈– ∂“π–æ∫

«à“µ—«·∑π·π«§‘¥¢Õßπ—°‡√’¬π à«π„À≠à §◊Õ ·∫∫

®”≈ÕßÕπÿ¿“§ ∑’Ë¡’≈—°…≥–‡ªìπ∑√ß°≈¡ ‚¥¬π—°‡√’¬π

‰¥â«“¥¿“æ√Ÿª∑√ß°≈¡°√–®—¥°√–®“¬ ·∑πÕ–µÕ¡

„π ∂“π–·°ä  √Ÿª∑√ß°≈¡Õ¬Ÿà°—πÕ¬à“ßÀ≈«¡Ê ·∑π

Õ–µÕ¡„π ∂“π–¢Õß‡À≈« ·≈–√Ÿª∑√ß°≈¡Õ¬Ÿà™‘¥

°—π·∑πÕ–µÕ¡„π ∂“π–¢Õß·¢Áß ´÷Ëß Õ¥§≈âÕß°—∫

ß“π«‘®—¬¢Õß Cokelez and Dumon (2005) ∑’Ë‰¥â

»÷°…“µ—«·∑π·π«§‘¥¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫Õ–µÕ¡

·≈–‚¡‡≈°ÿ≈¢Õßπ—°‡√’¬π‡°√¥ 9-12 ‚¥¬π—°‡√’¬π‡°√¥

10 «“¥√ŸªÕ–µÕ¡¢Õß‰Œ‚¥√‡®π  à«ππ—°‡√’¬π‡°√¥

11-12 «“¥√ŸªÕ–µÕ¡¢ÕßÕÕ°´‘‡®πæ∫«à“π—°‡√’¬π

 à«π„À≠à· ¥ß≈—°…≥–Õ–µÕ¡‡ªìπ∑√ß°≈¡‚¥¬‰¡à

 “¡“√∂Õ∏‘∫“¬‚§√ß √â“ß¿“¬„π¢ÕßÕ–µÕ¡‰¥â

Õ¬à“ß‰√°Áµ“¡ µ—«·∑π·π«§‘¥‰¡à„™à ‘Ëß∑’Ë· ¥ß

·π«§‘¥¢Õßπ—°‡√’¬π‰¥â∑—ÈßÀ¡¥ ‡ªìπ‡æ’¬ß·π«§‘¥∫“ß

 à«π∑’Ëπ—°‡√’¬ππ”‡ πÕ (Cokelez and Dumon, 2005)

 √ÿª ·≈–¢âÕ‡ πÕ·π–

®“°º≈°“√ ”√«®µ—«·∑π·π«§‘¥°àÕπ‡√’¬π

¿“æ∑’Ë 5 §”µÕ∫¢Õßπ—°‡√’¬π (·π«§‘¥ T+P)

æ∫«à“π—°‡√’¬π¡—∏¬¡»÷°…“ªï∑’Ë 3 ¢Õß‚√ß‡√’¬π∑’Ë∑”°“√

»÷°…“ à«π„À≠à¬—ß§ß· ¥ß°“√®—¥‡√’¬ßÕπÿ¿“§¢Õß “√

‡¡◊ËÕ„Àâ· ¥ß≈—°…≥–Õ–µÕ¡„π ∂“π–µà“ßÊ ‚¥¬‰¡à

 “¡“√∂√–∫ÿ‰¥â«à“·∫∫®”≈ÕßÕπÿ¿“§¢Õß “√π—Èπ

 à«π„¥§◊ÕÕ–µÕ¡ ·≈–Õ∏‘∫“¬§«“¡·µ°µà“ß¢Õß

Õ–µÕ¡∑—Èß “¡ ∂“π–„πª√–‡¥Áπ°“√®—¥‡√’¬ßÕπÿ¿“§

¢Õß “√ ·¡â«à“π—°‡√’¬π∫“ß§π· ¥ß≈—°…≥–Õ–µÕ¡∑’Ë

§≈â“¬°—∫·∫∫®”≈ÕßÕ–µÕ¡¢Õß∑Õ¡ —π°Á¬—ß§ß§”π÷ß∂÷ß

°“√®—¥‡√’¬ßÕπÿ¿“§¢Õß “√„π ∂“π–µà“ßÊ ¥—ßπ—Èπ

°“√®—¥°“√‡√’¬π°“√ Õπ¢Õß§√Ÿ„π‡√◊ËÕß≈—°…≥–

Õ–µÕ¡®÷ß§«√¡’°“√ ”√«®·π«§‘¥‡¥‘¡¢ÕßºŸâ‡√’¬π°àÕπ«à“

Õ¬Ÿà„π√Ÿª·∫∫„¥ ‡™àπ À“°π—°‡√’¬π¡’§«“¡‡™◊ËÕ«à“

≈—°…≥–¢ÕßÕ–µÕ¡·µà≈– ∂“π–§◊Õ·∫∫®”≈Õß

Õπÿ¿“§¢Õß “√ §√Ÿ§«√À¬‘∫¬°·π«§‘¥‡°’Ë¬«°—∫

≈—°…≥–Õ–µÕ¡„π·µà≈– ∂“π–¡“√à«¡Õ¿‘ª√“¬„π

™—Èπ‡√’¬π·≈– àß‡ √‘¡„Àâ ‡ÀÁπ§«“¡·µ°µà“ß¢Õß

≈—°…≥–¢ÕßÕ–µÕ¡„π ∂“π–∑’Ë·µ°µà“ß°—π·≈–·∫∫

®”≈ÕßÕπÿ¿“§¢Õß “√ ‡ªìπµâπ Õ¬à“ß‰√°Áµ“¡ °“√

 ”√«®·π«§‘¥π—Èπ§«√„™â«‘∏’°“√∑’ËÀ≈“°À≈“¬ ‡™àπ

·∫∫∑¥ Õ∫ ·ºπº—ßº—ß§«“¡§‘¥ °“√«“¥¿“æ °“√

 —¡¿“…≥å ‡ªìπµâπ ‡æ◊ËÕ„Àâ∑√“∫µ—«·∑π·π«§‘¥¢Õß

π—°‡√’¬π‰¥â™—¥‡®π¢÷Èπ (White and Gunstone, 1992)



477«. ‡°…µ√»“ µ√å ( —ß§¡) ªï∑’Ë 32 ©∫—∫∑’Ë 3

‡Õ° “√Õâ“ßÕ‘ß

°ƒ…¥“  ß«π ‘π ·≈–  ÿ¡“≈’ °“≠®π™“µ√’. 2549.
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