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ABSTRACT

This research explored the 42 Thai and 30 New Zealand studentsû ideas about energy. Studentsû ideas

about concept of definition of energy and conservation of energy were explored using the Questionnaire for

exploring student energy conception (QSEC) and informal interview. Studentsû concepts were categorized

as the studentsû frameworks of describing energy conceptions and then compared between Thai and New

Zealand studentsû frameworks. Findings revealed that Thai students generally used framework of energy saving

and sources of energy to describe definition of energy; but New Zealand students used framework of depository

of energy. Both Thai and New Zealand students perceived the Law of Energy Conservation as storing up

and energy saving.
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ª√–‡∑»‰∑¬ ·≈– π—°‡√’¬π Year 9 (Õ“¬ÿª√–¡“≥ 15

ªï) ª√–‡∑»π‘«´’·≈π¥å

2. ‡ª√’¬∫‡∑’¬∫·π«§‘¥¢Õßπ—°‡√’¬π‰∑¬

·≈–π—°‡√’¬πª√–‡∑»π‘«´’·≈π¥å‡°’Ë¬«°—∫π‘¬“¡¢Õß

æ≈—ßß“π (definition of energy) ·≈– °Æ°“√

Õπÿ√—°…åæ≈—ßß“π (the Law of Energy Conservation)

ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â√—∫

1. „Àâ¢âÕ¡Ÿ≈‡™‘ßª√–®—°…å ‡æ◊ËÕ· ¥ß„Àâ‡ÀÁπ∂÷ß

∫√‘∫∑¢Õß —ß§¡·≈–«—≤π∏√√¡¡’Õ‘∑∏‘æ≈µàÕ°“√

 √â“ßÕß§å§«“¡√Ÿâ¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫π‘¬“¡¢Õßæ≈—ßß“π

·≈–°Æ°“√Õπÿ√—°…åæ≈—ßß“π

2. „Àâ¢âÕ¡Ÿ≈·π«§‘¥æ≈—ßß“π¢Õßπ—°‡√’¬π

‡æ◊ËÕ‡ªìπª√–‚¬™πåµàÕ§√ŸºŸâ Õπ‡√◊ËÕßæ≈—ßß“π

3. „Àâ¢âÕ¡Ÿ≈·°àºŸâ∑’Ë¡’ à«π‡°’Ë¬«¢âÕß„π°“√

æ—≤π“À≈—° Ÿµ√«‘∑¬“»“ µ√å‡√◊ËÕßæ≈—ßß“π µ√–Àπ—°

∂÷ß°“√®—¥À≈—° Ÿµ√‚¥¬§”π÷ß∂÷ß∫√‘∫∑¢Õß —ß§¡·≈–

«—≤π∏√√¡

«‘∏’¥”‡π‘πß“π«‘®—¬

ª√–™“°√

π—°‡√’¬π‰∑¬ ·≈–π—°‡√’¬ππ‘« ’́·≈π¥å Õ“¬ÿ

ª√–¡“≥ 15 ªï

°≈ÿà¡µ—«Õ¬à“ß

‡≈◊Õ°°≈ÿà¡µ—«Õ¬à“ß·∫∫‡®“–®ß (purposive

sampling) ‰¥âπ—°‡√’¬π¡—∏¬¡»÷°…“ªï∑’Ë 3 ¢Õß

‚√ß‡√’¬π·ÀàßÀπ÷Ëß„π®—ßÀ«—¥¢Õπ·°àπ ®”π«π 42 §π

·≈– °≈ÿà¡µ—«Õ¬à“ßπ—°‡√’¬ππ‘«´’·≈π¥å §◊Õ π—°‡√’¬π

Year 9 (Õ“¬ÿª√–¡“≥ 15 ªï) ®”π«π 30 §π ¢Õß

‚√ß‡√’¬π·ÀàßÀπ÷Ëß„π‡¡◊Õß Hamilton ª√–‡∑»π‘«´’·≈π¥å

´÷Ëßπ—°‡√’¬π∑—ÈßÀ¡¥¢Õß‚√ß‡√’¬π ·Ààßπ’È ‡ªìπ™“«¬ÿ‚√ª

√âÕ¬≈– 83 ‡ªìπ™“«‡¡“√’ √âÕ¬≈– 13 ·≈–‡ªìπ™“«‡Õ‡™’¬

√âÕ¬≈– 4

√Ÿª·∫∫°“√«‘®—¬

√Ÿª·∫∫°“√«‘®—¬∑’Ë„™â„πß“π«‘®—¬§√—Èß‡ªìπß“π«‘®—¬

‡™‘ß ”√«®∑’Ë„™â°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡™‘ß§ÿ≥¿“æ  ”√«®

·π«§‘¥æ≈—ßß“π¢Õßπ—°‡√’¬π ‡°’Ë¬«°—∫π‘¬“¡¢Õßæ≈—ßß“π
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·π«§‘¥æ≈—ßß“π¢Õßπ—°‡√’¬π∑’Ë®—ßÀ«—¥¢Õπ·°àπ ·≈–
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°“√ —¡¿“…≥åÕ¬à“ß‰¡à‡ªìπ∑“ß°“√ ‡æ◊ËÕ´—°∂“¡

·π«§‘¥æ≈—ßß“π¢Õßπ—°‡√’¬π‡æ‘Ë¡‡µ‘¡À≈—ß®“°µ√«®

·∫∫ Õ∫∂“¡‡√’¬∫√âÕ¬·≈â«
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°“√‡°Á∫¢âÕ¡Ÿ≈·π«§‘¥æ≈—ßß“π¢Õßπ—°‡√’¬π∑’Ë

®—ßÀ«—¥¢Õπ·°àπ ª√–‡∑»‰∑¬ ·≈–‡¡◊Õß Hamilton

ª√–‡∑»π‘« ’́·≈π¥å ‡ªìπ·π«§‘¥æ≈—ßß“π¢Õßπ—°‡√’¬π

À≈—ß®“°ºà“π°“√‡√’¬π‡√◊ËÕßæ≈—ßß“π„π√–¥—∫™—Èπ

¡—∏¬¡»÷°…“µÕπµâπ¡“·≈â«

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

ºŸâ«‘®—¬‰¥â«‘‡§√“–Àå§”µÕ∫π—°‡√’¬π‡ªìπ√“¬¢âÕ

‚¥¬°“√Õà“π§”µÕ∫¢Õßπ—°‡√’¬π ·≈â«µ’§«“¡À¡“¬¢Õß

§”µÕ∫‡æ◊ËÕ®—¥·∫àß°≈ÿà¡¢Õß§”µÕ∫‡ªìπ°≈ÿà¡Êµ“¡

‡Àµÿº≈∑’Ëπ—°‡√’¬πÕ∏‘∫“¬ ´÷Ëß‡√’¬°«à“°√Õ∫·π«§‘¥

«‘∑¬“»“ µ√å¢Õßπ—°‡√’¬π (student scientific framework)

À≈—ß®“°π—Èπ·π«§‘¥¢Õßπ—°‡√’¬π®–∂Ÿ°π—∫§à“§«“¡∂’Ë

·≈–√âÕ¬≈– ·≈–‡æ◊ËÕÀ“§«“¡µ√ß„π°“√µ’§«“¡À¡“¬

ºŸâ«‘®—¬‰¥â„ÀâºŸâ‡™’Ë¬«™“≠‡π◊ÈÕÀ“ 2 ∑à“π ª√–°Õ∫¥â«¬ºŸâ

‡™’Ë¬«™“≠§π‰∑¬ 1 ∑à“π ·≈–§ππ‘«´’·≈π¥å 1 ∑à“π

≈ß§«“¡‡ÀÁπ·≈–«‘‡§√“–Àå«‘®“√≥å°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢ÕßºŸâ«‘®—¬

º≈·≈–«‘®“√≥å

·π«§‘¥æ≈—ßß“π¢Õßπ—°‡√’¬π®–∂Ÿ°·¬°Õ¿‘ª√“¬

‡ªìπ Õß à«π§◊Õ π‘¬“¡¢Õßæ≈—ßß“π ·≈–°Æ°“√

Õπÿ√—°…åæ≈—ßß“π

π‘¬“¡¢Õßæ≈—ßß“π

º≈°“√«‘‡§√“–Àå§”µÕ∫¢Õßπ—°‡√’¬π∑’Ë‡¢’¬π

ª√–‚¬§‡æ◊ËÕ°≈à“«∂÷ßæ≈—ßß“π ·≈–√–∫ÿ∂÷ß·π«§‘¥

æ≈—ßß“π‰¥â∂Ÿ°®”·π°ÕÕ°‡ªìπ°≈ÿà¡°√Õ∫·π«§‘¥

(framework) ¢Õßπ—°‡√’¬π 6 °≈ÿà¡ ¥—ßπ’È

1. Framework A: °“√¡’æ≈—ßß“π – ¡Õ¬Ÿà

(depository of energy) ·π«§‘¥¢Õßπ—°‡√’¬π„π°≈ÿà¡

π’È®–Õ∏‘∫“¬æ≈—ßß“π ‚¥¬°≈à“«∂÷ß°“√¡’æ≈—ßß“πÕ¬Ÿà

„π ‘Ëß¡’™’«‘µ·≈– ‘Ëß‰¡à¡’™’«‘µ,  ‘Ëßµà“ßÊ„π∏√√¡™“µ‘¡’

æ≈—ßß“π À√◊ÕµâÕß°“√æ≈—ßß“π ·π«§‘¥¢Õßπ—°‡√’¬π

‰∑¬∑’Ë∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡π’È ‡™àπ çæ≈—ßß“π §◊Õ  ‘Ëß

 ”§—≠¢Õß ‘Ëß¡’™’«‘µé, ç√à“ß°“¬¢Õß©—πµâÕß°“√æ≈—ßß“π

100 cal µàÕ«—πé, ç©—π°‘πÕ“À“√‡æ◊ËÕ‡æ‘Ë¡æ≈—ßß“πé,

·≈– ç°“√ÕÕ°°”≈—ß°“¬‡ªìπ°“√‡º“º≈“≠æ≈—ßß“π„π

√à“ß°“¬é  à«π·π«§‘¥¢Õßπ—°‡√’¬ππ‘«´’·≈π¥å´÷Ëß∂Ÿ°

®—¥„π°√Õ∫·π«§‘¥π’È ‡™àπ çMy friend Rebeccas got

a lot of energy because she drunk Vé; çEnergy as

a food energy, kilojoues etc.é; çWe get energy by

eatingé; çDrink like V, Red bull etc contain energyé;

çEnergy is every whereé

2. Framework B: °“√ª√–À¬—¥æ≈—ßß“π

(energy saving) π—°‡√’¬π∑’Ë„™â°√Õ∫·π«§‘¥π’È®–

Õ∏‘∫“¬§«“¡À¡“¬æ≈—ßß“π‚¥¬°≈à“«∂÷ß °“√

ª√–À¬—¥æ≈—ßß“π, °“√√Ÿâ§ÿ≥§à“æ≈—ßß“π ·≈–°“√„™â

æ≈—ßß“πÕ¬à“ß§ÿâ¡§à“ ·π«§‘¥¢Õßπ—°‡√’¬π‰∑¬∑’Ë®—¥Õ¬Ÿà

°√Õ∫·π«§‘¥π’È ‡™àπ çæ«°‡√“§«√ª√–À¬—¥æ≈—ßß“π

‡æ√“–æ≈—ßß“π‡À≈◊ÕπâÕ¬≈ß∑ÿ°«—πé, çæ«°‡√“§«√„™â

æ≈—ßß“πÕ¬à“ß√Ÿâ§ÿ≥§à“é, çæ≈—ßß“π‡ªìπ ‘Ëß¡’§ÿ≥§à“·≈–

¡’ª√–‚¬™πåé
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3. Framework C: ·À≈àßæ≈—ßß“π (sources

of energy) ·π«§‘¥¢Õßπ—°‡√’¬π„π°√Õ∫·π«§‘¥π’È®–

‡°’Ë¬«æ—π°—∫·À≈àßæ≈—ßß“πµà“ßÊ ‡™àπ ¥«ßÕ“∑‘µ¬å

·À≈àßπÈ” À√◊Õ ·∫µ‡µÕ√’Ë ·π«§‘¥¢Õßπ—°‡√’¬π‰∑¬∑’Ë

∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡π’È ‡™àπ çæ≈—ßß“π¥«ßÕ“∑‘µ¬å∂Ÿ°„™â

„π‚´≈“√å‡´≈≈åé, ç‚√ßß“π‰øøÑ“„™âæ≈—ßß“ππÈ”„π

°“√º≈‘µ°√–· ‰øøÑ“é, ç©—π‡≈àπ√∂∫—ß§—∫®π·∫µ

À¡¥é  à«π·π«§‘¥¢Õßπ—°‡√’¬ππ‘«´’·≈π¥å´÷Ëß∂Ÿ°®—¥

„π°√Õ∫·π«§‘¥π’È ‡™àπ çEnergy is a source of lighté;

çEnergy is a source of light can be make out of for

a use of electricityé; çAn easy way of energy making

is using solar poweré

4. Framework D: ª√–‡¿∑¢Õßæ≈—ßß“π

(types of energy) ·π«§‘¥¢Õßπ—°‡√’¬π®–°≈à“«∂÷ß√Ÿª

æ≈—ßß“π À√◊Õª√–‡¿∑¢Õßæ≈—ßß“π „π°√Õ∫·π«§‘¥

π’Èπ—°‡√’¬π‰∑¬¡—°√–∫ÿ√Ÿªæ≈—ßß“π ‡™àπ ç§«“¡√âÕπé,

çæ≈—ßß“π‰øøÑ“é, çæ≈—ßß“π°≈é, ·≈–Õ∏‘∫“¬«à“

æ≈—ßß“π¡’À≈“¬√Ÿª·∫∫  à«ππ—°‡√’¬ππ‘«´’·≈π¥å¡—°

®–°≈à“«∂÷ß√Ÿªæ≈—ßß“πÀ√◊Õª√–‡¿∑¢Õßæ≈—ßß“π ‡™àπ

çStatic electricity is a form of energyé; çEnergy

comes in 2 forms, positive & negativeé; çTypes of

energy can be categorised under positive energy or

negative energy because charge of the cells in the

energyé; çEnergy as in electricity, lights, etcé;

çEnergy has many different forms, kinetic,

gravitational, electromagnetic, and light.é

5. Framework E: °“√‡ª≈’Ë¬π√Ÿªæ≈—ßß“π

(transformation of energy) π—°‡√’¬π∑’Ë„™â°√Õ∫

·π«§‘¥π’È®–§”π÷ß°“√Õ∏‘∫“¬°“√‡ª≈’Ë¬π√Ÿªæ≈—ßß“π

®“°√ŸªÀπ÷Ëß‰ª‡ªìπÕ’°√ŸªÀπ÷Ëß ·π«§‘¥¢Õßπ—°‡√’¬π

‰∑¬∑’Ë∂Ÿ°®—¥Õ¬Ÿà„π°≈ÿà¡π’È ‡™àπ çæ≈—ßß“π‰¡à Ÿ≠À“¬

·µà¡’°“√‡ª≈’Ë¬π√Ÿªé, ç‚√ßß“π‰øøÑ“¡’°“√‡ª≈’Ë¬π√Ÿª

æ≈—ßß“π®“°æ≈—ßß“ππÈ”‡ªìπæ≈—ßß“π‰øøÑ“é  à«π

·π«§‘¥¢Õßπ—°‡√’¬ππ‘«´’·≈π¥å´÷Ëß∂Ÿ°®—¥„π°√Õ∫

·π«§‘¥π’È ‡™àπ çEnergy transforming light, heat,

coldness, etc....é; çA push or a pull gaining energy

from food, water, power station etc.é; çEnergy can

be produced in many waysé; çEnergy cannot be

destroyed or created, it just transforms into another

kind of energyé; çEnergy can be changed into

different types of energyé

6. Framework F: °“√„™âæ≈—ßß“π„π‡™‘ß°≈

(mechanical use of energy) π—°‡√’¬π∑’Ë„™â°√Õ∫·π«§‘¥

π’È ® – æ ¬ “ ¬ “ ¡ Õ ∏‘ ∫ “ ¬ æ ≈— ß ß “ π ‚ ¥ ¬ ° ≈à “ « ∂÷ ß

°√–∫«π°“√‡™‘ß°≈ °“√‡ª≈’Ë¬π√Ÿªæ≈—ßß“π°≈ °“√

∑”ß“π¢Õß‡§√◊ËÕß®—°√ ·π«§‘¥¢Õßπ—°‡√’¬π‰∑¬∑’Ë∂Ÿ°

®—¥Õ¬Ÿà„π°≈ÿà¡π’È ‡™àπ ç§πß“π„™âæ≈—ßß“π®“°

‡§√◊ËÕß®—°√∑”ß“π„π‚√ßß“πé, ç°“√‡§≈◊ËÕπ∑’Ë§◊Õ

æ≈—ßß“π°≈é  à«π·π«§‘¥¢Õßπ—°‡√’¬ππ‘«´’·≈π¥å´÷Ëß

∂Ÿ°®—¥„π°√Õ∫·π«§‘¥π’È ‡™àπ çThe forces used when

moving objectsé; çEnergy makes things moveé; çI

think energy is a force of something, using energy

to power mechanical thingsé

·π«§‘¥¢Õßπ—°‡√’¬π∑’Ë∂Ÿ°®—¥„π°√Õ∫·π«§‘¥

¢Õßπ—°‡√’¬π∑—Èß 6 °≈ÿà¡∑’Ë°≈à“«¡“¢â“ßµâπ ‰¥â∂Ÿ°π”

‰ªπ—∫§«“¡∂’Ë·≈–§”π«≥§à“√âÕ¬≈– (Table 1)

®“° Table 1 ®–‡ÀÁπ«à“π—°‡√’¬π∑—Èß Õß°≈ÿà¡¡’

°“√√—∫√Ÿâ‡√◊ËÕßæ≈—ßß“π·µ°µà“ß°—π  à«π„À≠àπ—°‡√’¬π

‰∑¬®–„™â Framework B: °“√ª√–À¬—¥æ≈—ßß“π (energy

saving) Framework C: ·À≈àßæ≈—ßß“π (source of

energy) ·≈– Framework A: °“√¡’æ≈—ßß“π – ¡Õ¬Ÿà

(depository of energy)  à«ππ—°‡√’¬ππ‘«´’·≈π¥å„™â

Framework A: °“√¡’æ≈—ßß“π – ¡Õ¬Ÿà (depository of

energy) ¡“°∑’Ë ÿ¥ √Õß≈ß¡“‰¥â·°à Framework D:

ª√–‡¿∑¢Õßæ≈—ßß“π (types of energy)

°“√∑’Ëπ—°‡√’¬π Õß°≈ÿà¡π’È¡’°√Õ∫·π«§‘¥µà“ß

°—πÕ“®‡ªìπ‡æ√“–ª√– ∫°“√≥å∑“ß —ß§¡·≈–

«—≤π∏√√¡ ¡’Õ‘∑∏‘æ≈µàÕ°“√√—∫√Ÿâ·π«§‘¥æ≈—ßß“π

(energy concept) ¢Õßπ—°‡√’¬π (Freyberg and Osborne,

1985; Von Glasserfield, 1992) „π°√≥’¢Õß

π—°‡√’¬π‰∑¬ à«π¡“°®–„™â Framework B °“√

ª√–À¬—¥æ≈—ßß“π (energy saving) ·≈– Framework C
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·À≈àßæ≈—ßß“π (sources of energy) Õ∏‘∫“¬π‘¬“¡

¢Õßæ≈—ßß“π ‡¡◊ËÕæ‘®“√≥“º≈¢Õß°“√„™â Framework

C ´÷Ëß‡°’Ë¬«°—∫·À≈àßæ≈—ßß“πµà“ßÊ ‡™àπ · ß ·À≈àßπÈ”

·≈–‡™◊ÈÕ‡æ≈‘ß ‡ªìπº≈∑’Ë Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß√—µπ“

(2540) · ¥ß«à“°√Õ∫·π«§‘¥π’ÈÕ“®‡ªìπ°√Õ∫·π«§‘¥

æ◊Èπ∞“π¢Õßπ—°‡√’¬π‰∑¬  à«π°“√„™â Framework B

´÷Ëßπ—°‡√’¬π®–°≈à“«∂÷ß°“√ª√–À¬—¥æ≈—ßß“π·≈–°“√

„™âæ≈—ßß“πÕ¬à“ß§ÿâ¡§à“ °“√√—∫√Ÿâ¢Õßπ—°‡√’¬π„π‡√◊ËÕß

π’È‡ªìπ ‘Ëß∑’Ëπà“®– —¡æ—π∏å°—∫ ∂“π°“√≥å¢Õß‰∑¬ªí®®ÿ∫—π

∑’Ë°”≈—ß‡º™‘≠°—∫ªí≠À“√“§“πÈ”¡—π·æß ·≈–√—∞∫“≈°Á

¡’‚§√ß°“√√≥√ß§å°“√ª√–À¬—¥æ≈—ßß“π¥â«¬«‘∏’°“√

µà“ßÊ Õ¬à“ßµàÕ‡π◊ËÕß π—°‡√’¬π®÷ßÕ“®®–√—∫√Ÿâ·π«§‘¥

æ≈—ßß“πºà“π∑“ß°“√√≥√ß§åª√–À¬—¥æ≈—ßß“π

 à«π„π°√≥’π—°‡√’¬ππ‘«´’·≈π¥å °√Õ∫

·π«§‘¥À≈—°∑’Ë„™âÕ∏‘∫“¬æ≈—ßß“π §◊Õ Framework A

°“√ – ¡æ≈—ßß“πÕ¬Ÿà„π ‘Ëßµà“ßÊ ‡™àπ Õ“À“√ «—µ∂ÿ

À√◊Õ  ‘Ëßµà“ßÊ ∑’ËÕ¬Ÿà„π∏√√¡™“µ‘ ÷́Ëßº≈∑’Ë‰¥â°Á

 Õ¥§≈âÕß°—∫º≈¢Õßß“π«‘®—¬Õ◊Ëπ∑’Ë ‡°Á∫¢âÕ¡Ÿ≈°—∫

π—°‡√’¬π∑’ËÕ¬Ÿà∫√‘∫∑¢ÕßºŸâ„™â¿“…“Õ—ß°ƒ… (Watts and

Gilbert, 1983; Solomon,1983; Gair and Stancliffe;

1988) ¥—ßπ—Èπ®“°º≈∑’Ëæ∫«à“ π—°‡√’¬ππ‘«´’·≈π¥å à«π

¡“°√—∫√Ÿâ‡√◊ËÕßæ≈—ßß“π„πª√–‡¥Áπ∑’Ë‡°’Ë¬«°—∫°“√ – ¡

æ≈—ßß“πÕ¬Ÿà„π ‘Ëßµà“ßÊ ®÷ßπà“®–‡ªìπ‡√◊ËÕßª°µ‘ ‡æ√“–

‚¥¬∑—Ë«‰ª§π‡™◊ÈÕ™“µ‘¬ÿ‚√ª¡’§«“¡‡¢â“„®§”«à“ æ≈—ßß“π

(energy) ¡“®“°§”«à“ Õ”π“® (power) ´÷ËßÕ”π“®®–

¡’Õ¬Ÿà„π ‘Ëßµà“ßÊ ‡¡◊ËÕÕ”π“®· ¥ßÕÕ°¡“ ‡√’¬°«à“

æ≈—ßß“π ‡æ√“–©–π—Èππà“®–‡ªìπ‡√◊ËÕß∏√√¡¥“∑’Ë§π

‡™◊ÈÕ “¬¬ÿ‚√ª®–¡Õßª√“°Ø°“√≥åµà“ßÊ À√◊Õ ‘Ëßµà“ßÊ

∑’Ë‡°‘¥¢÷Èπ¡’ “‡Àµÿ¡“®“°Õ”π“® ∫“ßÕ¬à“ßÕ¬Ÿà‡∫◊ÈÕßÀ≈—ß

(Watts, 1983)

°Æ°“√Õπÿ√—°…åæ≈—ßß“π (the Law of Energy

Conservation)

º≈¢Õß°“√„Àâπ—°‡√’¬π‡≈◊Õ°«à“ ∂“π°“√≥å„¥

∑’Ë‡°’Ë¬«°—∫°Æ°“√Õπÿ√—°…åæ≈—ßß“π ®“° ∂“π°“√≥å∑’Ë

‡ªìπµ—«‡≈◊Õ°∑’Ë°≈à“«∂÷ß·π«§‘¥¢Õß°“√ª√–À¬—¥æ≈—ßß“π

2 µ—«‡≈◊Õ° ·≈–°≈à“«∂÷ß°Æ°“√Õπÿ√—°…åæ≈—ßß“π 2

µ—«‡≈◊Õ° æ∫«à“π—°‡√’¬π‰∑¬ √âÕ¬≈– 87.5 ‡≈◊Õ°

 ∂“π°“√≥å∑’Ë°≈à“«∂÷ß°“√ª√–À¬—¥æ≈—ßß“π ·≈–¡’

‡æ’¬ß√âÕ¬≈– 12.5 ‡≈◊Õ° ∂“π°“√≥å∑’ËÕâ“ß∂÷ß°Æ°“√

Õπÿ√—°…åæ≈—ßß“π  à«ππ—°‡√’¬ππ‘«´’·≈π¥åæ∫«à“√âÕ¬≈–

42.4 ‡≈◊Õ° ∂“π°“√≥å∑’Ë°≈à“«∂÷ß°“√ª√–À¬—¥æ≈—ßß“π

·≈–√âÕ¬≈– 57.6 ‡≈◊Õ° ∂“π°“√≥å∑’ËÕâ“ß∂÷ß°Æ°“√

Õπÿ√—°…åæ≈—ßß“π ·≈–‡¡◊ËÕ«‘‡§√“–Àå§”Õ∏‘∫“¬¢Õß

π—°‡√’¬π‡°’Ë¬«°—∫°Æ°“√Õπÿ√—°…åæ≈—ßß“π ºŸâ«‘®—¬

 “¡“√∂®”·π°°√Õ∫·π«§‘¥¢Õßπ—°‡√’¬π‰¥â 4 °≈ÿà¡

1. Framework A: °“√ª√–À¬—¥æ≈—ßß“π

(energy saving) π—°‡√’¬π°≈ÿà¡π’ÈÕ∏‘∫“¬ °Æ°“√Õπÿ√—°…å

æ≈—ßß“π (The Law of Energy Conception) «à“

‡ªìπ°“√ª√–À¬—¥æ≈—ßß“π ·π«§‘¥¢Õßπ—°‡√’¬π‰∑¬∑’Ë

∂Ÿ°®—¥„π°≈ÿà¡π’È ‡™àπ ç¡—πÀ¡“¬∂÷ß°“√ª√–À¬—¥

æ≈—ßß“πé, ç‡°’Ë¬«°—∫°“√ª√–À¬—¥æ≈—ßß“π‡æ◊ËÕ¡’„™â

Table 1 Studentsû frameworks of energy conception.

Thai students New Zealand students
Responses % of Res. Responses % of Res.

Studentsû framework A (depository of energy) 14 19.7 20 43.5

B (energy saving) 15 21.1 0 0.0

C (sources of energy) 15 21.1 6 13.1

D (types of energy) 8 11.3 10 21.7

E (transformation of energy) 8 11.3 7 15.2
F (mechanical use of energy) 11 15.5 3 6.5
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‰¥âπ“πÊé, çÀ¡“¬∂÷ß°“√‰¡à„™âæ≈—ßß“πÕ¬à“ßøÿÉ¡‡øóÕ¬é

 à«π·π«§‘¥¢Õßπ—°‡√’¬ππ‘«´’·≈π¥å∑’Ë∂Ÿ°®—¥„π°≈ÿà¡π’È

‡™àπ çSaving energy for later usageé; çSaving power

when not enough is being produced in the hydro

dams.é; çConservation of energy is as trying to save

energy resources like water from dams, petrol etc.é

2. Framework B: °“√‡°Á∫°—°æ≈—ßß“πÀ√◊Õ

 ß«π°“√„™âæ≈—ßß“π (storing up or preserving

energy) π—°‡√’¬π„π°≈ÿà¡π’È®–Õ∏‘∫“¬ °Æ°“√Õπÿ√—°…å

æ≈—ßß“π «à“‡ªìπ°“√‡°Á∫√—°…“æ≈—ßß“πÀ√◊Õ·À≈àß

æ≈—ßß“π‰«â„™â„πÕπ“§µ ·π«§‘¥¢Õßπ—°‡√’¬π‰∑¬∑’Ë

∂Ÿ°®—¥„π°≈ÿà¡π’È ‡™àπ ç§◊Õ°“√‡°Á∫√—°…“æ≈—ßß“π‰«â„™âé,

ç¡—π§◊Õ°“√ ß«π°“√„™âæ≈—ßß“πé, ç‡°’Ë¬«°—∫°“√‡°Á∫

æ≈—ßß“π‰«â‡æ◊ËÕ„Àâ§π√ÿàπ„À¡à¡’æ≈—ßß“π„™âé  à«π

·π«§‘¥¢Õßπ—°‡√’¬ππ‘«´’·≈π¥å∑’Ë∂Ÿ°®—¥„π°≈ÿà¡π’È ‡™àπ

çThe storing and preserving energy and sources of

energyé

3. Framework C: °“√„™âæ≈—ßß“πÕ¬à“ß§ÿâ¡

§à“ (use worthily energy) °√Õ∫·π«§‘¥¢Õßπ—°‡√’¬π

„π°≈ÿà¡π’È®–Õ∏‘∫“¬°Æ°“√Õπÿ√—°…åæ≈—ßß“π (the Law

of Energy Conservation)«à“‡°’Ë¬«°—∫°“√„™âæ≈—ßß“π

Õ¬à“ß§ÿâ¡§à“À√◊Õ°“√„™âæ≈—ßß“πÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ

°“√„™âæ≈—ßß“πÕ¬à“ß™“≠©≈“¥ ·π«§‘¥¢Õßπ—°‡√’¬π

‰∑¬∑’Ë∂Ÿ°®—¥„π°≈ÿà¡π’È ‡™àπ ç... À¡“¬∂÷ß §«“¡‡¢â“„®

∑’Ë®–„™âæ≈—ßß“πÕ¬à“ß§ÿâ¡§à“é, ç§◊Õ°“√„™âæ≈—ßß“π„Àâ

‡°‘¥ª√–‚¬™πå¡“°∑’Ë ÿ¥é  à«π·π«§‘¥¢Õßπ—°‡√’¬π

π‘«´’·≈π¥å∑’Ë∂Ÿ°®—¥„π°≈ÿà¡π’È ‡™àπ çUm well conserving

energy means you use it usefully, and only using as

much as you needé; çI think conservation energy is

the smart usage of energy and no wastage of ité; çI

think it means using our energy sources efficiently

as we have energy for years to comeé

4. Framework D: °“√‡ª≈’Ë¬π√Ÿªæ≈—ßß“π

(transformation of energy) ·π«§‘¥¢Õßπ—°‡√’¬π∑’Ë

∂Ÿ°®—¥„π°√Õ∫·π«§‘¥π’È®–Õ∏‘∫“¬°Æ°“√Õπÿ√—°…å

æ≈—ßß“π (the Law of Energy Conservation) ‚¥¬

°≈à“«∂÷ßæ≈—ßß“π®–‰¡à Ÿ≠À“¬‰ª‰Àπ ¡—π·§à°“√

‡ª≈’Ë¬π√Ÿªæ≈—ßß“π®“°√ŸªÀπ÷Ëß‰ª‡ªìπÕ’°√ŸªÀπ÷Ëß „π

°√Õ∫·π«§‘¥π’È¡’‡æ’¬ßπ—°‡√’¬ππ‘« ’́·≈π¥å‡∑à“π—Èπ∑’Ë„™â

°√Õ∫·π«§‘¥π’ÈÕ∏‘∫“¬ §”Õ∏‘∫“¬¢Õßπ—°‡√’¬π

π‘«´’·≈π¥å∑’Ë∂Ÿ°®—¥„π°≈ÿà¡π’È ‡™àπ çenergy doesnût

disappear, it just changedé

§”Õ∏‘∫“¬¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫°Æ°“√Õπÿ√—°…å

æ≈—ßß“π∑’Ë∂Ÿ°®—¥„π°√Õ∫·π«§‘¥¢Õßπ—°‡√’¬π∑—Èß 4

°≈ÿà¡µ“¡∑’Ë°≈à“«¡“¢â“ßµâπ ‰¥â∂Ÿ°π”‰ªπ—∫§«“¡∂’Ë

·≈–§”π«≥§à“√âÕ¬≈– (Table 2)

®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ æ∫«à“π—°‡√’¬π‰∑¬

‡¢â“„® °Æ°“√Õπÿ√—°…åæ≈—ßß“π «à“‡ªìπ°“√ª√–À¬—¥

æ≈—ßß“π¡“°°«à“∑’Ë®–‡¢â“„®«à“‡ªìπ·π«§‘¥æ≈—ßß“π∑’Ë

°≈à“««à“ çæ≈—ßß“π¡’ °“√‡ª≈’Ë¬π√Ÿª®“°√ŸªÀπ÷Ëß‰ª

‡ªìπÕ’°√ŸªÀπ÷Ëß·µàæ≈—ßß“π√«¡¢Õß√–∫∫¬—ß§ß∑’Ë‡ ¡Õé

‡ÀÁπ‰¥â®“°°≈ÿà¡µ—«Õ¬à“ßπ—°‡√’¬π‰∑¬ √âÕ¬≈– 87.5

‡¢â“„® ∂“π°“√≥å∑’Ë‡°’Ë¬«°—∫°“√ª√–À¬—¥æ≈—ßß“π «à“

‡ªìπ ∂“π°“√≥å∑’Ë‡°’Ë¬«°—∫°Æ°“√Õπÿ√—°…åæ≈—ßß“π

·≈–®“°°“√®”·π°·π«§‘¥¢Õßπ—°‡√’¬π∑’Ë„™âÕ∏‘∫“¬

°Æ°“√Õπÿ√—°…åæ≈—ßß“π „π Table 2 æ∫«à“°≈ÿà¡

Table 2 Studentsû framework of energy conservation.

Thai students New Zealand students
Responses % of Res. Responses % of Res.

Studentsû A (energy saving) 21 50.0 17 56.6

framework B (storing up or preserving energy) 10 23.8 2 6.7

C (use worthily energy) 11 26.2 9 30.0
D (transformation of energy) 0 0.0 2 6.7
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µ—«Õ¬à“ßπ—°‡√’¬π‰∑¬√âÕ¬≈– 50 Õ∏‘∫“¬°Æ°“√

Õπÿ√—°…åæ≈—ßß“π‚¥¬„™â Framework A: °“√

ª√–À¬—¥æ≈—ßß“π (energy saving) ·≈–π—°‡√’¬π‰∑¬

„π à«π∑’Ë‡À≈◊Õ„™â Framework B °“√‡°Á∫°—°

æ≈—ßß“πÀ√◊Õ°“√ ß«π°“√„™âæ≈—ßß“π (storing up or

preserving energy) ·≈– Framework C °“√„™â

æ≈—ßß“πÕ¬à“ß§ÿâ¡§à“ (use worthily energy) ´÷Ëß°√Õ∫

·π«§‘¥‡À≈à“π’È‰¡à„™à·π«§‘¥¢Õß°Æ°“√Õπÿ√—°…åæ≈—ßß“π

º≈§«“¡ —∫ π¢Õß·π«§‘¥¢Õßπ—°‡√’¬π‰∑¬‡°’Ë¬«°—∫

°Æ°“√Õπÿ√—°…åæ≈—ßß“ππ’È Õ“®®–¡“®“°°“√„™â§”«à“

çÕπÿ√—°…åæ≈—ßß“πé „π™’«‘µª√–®”«—π¡’§«“¡À¡“¬∑’Ë

µà“ß‰ª®“°°“√„™â§”π’È„π™—Èπ‡√’¬π«‘∑¬“»“ µ√å ‡™àπ

∫√‘∫∑¢Õßª√–‡∑»‰∑¬„πªí®®ÿ∫—ππ’È ¡’°“√√≥√ß§å„Àâ

¡’°“√ª√–À¬—¥æ≈—ßß“π ÷́Ëß∫“ß§√—Èß°Á¡’°“√„™â§”«à“

çÕπÿ√—°…åæ≈—ßß“πé ∂Ÿ°„™â ◊ËÕ “√∂÷ß °“√ª√–À¬—¥

æ≈—ßß“πÀ√◊Õ°“√‡°Á∫√—°…“æ≈—ßß“π„Àâ¡’æÕ„™â„π

Õπ“§µ ´÷Ëß ‘Ëß‡À≈à“π’ÈÕ“®¡’º≈µàÕ°“√Õ∏‘∫“¬·π«§‘¥

«‘∑¬“»“ µ√å (scientific concept) ¢Õßπ—°‡√’¬π‰¥â

„π à«π¢Õßπ—°‡√’¬ππ‘« ’́·≈π¥å æ∫«à“ ¡’

§«“¡ —∫ π√–À«à“ß°Æ°“√Õπÿ√—°…åæ≈—ßß“π°—∫°“√

ª√–À¬—¥æ≈—ßß“π‡™àπ‡¥’¬«°—π°—∫π—°‡√’¬π‰∑¬ ∂÷ß·¡â

®–¡’π—°‡√’¬ππ‘«´’·≈π¥å√âÕ¬≈– 57.6 ‡≈◊Õ°

 ∂“π°“√≥å∑’Ë‡°’Ë¬«°—∫°Æ°“√Õπÿ√—°…åæ≈—ßß“π‰¥â∂Ÿ°µâÕß

·µà‡¡◊ËÕæ‘®“√≥“º≈¢Õß°“√Õ∏‘∫“¬ °Æ°“√Õπÿ√—°…å

æ≈—ßß“π æ∫«à“π—°‡√’¬ππ‘«´’·≈π¥å  à«π¡“°Õ∏‘∫“¬

‚¥¬„™â Framework A: °“√ª√–À¬—¥æ≈—ßß“π (energy

saving) ÷́Ëß‡ªìπ§”Õ∏‘∫“¬∑’Ë§àÕπ¢â“ß·µ°µà“ß°—∫°Æ

°“√Õπÿ√—°…åæ≈—ßß“π ∑’Ë°≈à“««à“ çæ≈—ßß“π¡’°“√

‡ª≈’Ë¬π√Ÿª®“°√ŸªÀπ÷Ëß‰ª‡ªìπÕ’°√ŸªÀπ÷Ëß·µàæ≈—ßß“π

√«¡¢Õß√–∫∫¬—ß§ß∑’Ë‡ ¡Õé ∑’Ë‡ªìπ‡™àππ’ÈÕ“®‡ªìπ

‡æ√“– ¿“«–°“√≥å∑“ß —ß§¡Õ“®¡’Õ‘∑∏‘æ≈µàÕ°“√√—∫

√Ÿâ‡√◊ËÕßæ≈—ßß“π¢Õßπ—°‡√’¬π ‡π◊ËÕß®“°∑’Ëπ‘«´’·≈π¥å°Á¡’

°“√√≥√ß§å„Àâª√–À¬—¥æ≈—ßß“π¥â«¬«‘∏’°“√µà“ßÊ ‡™àπ

‡¥’¬«°—∫ª√–‡∑»‰∑¬ πÕ°®“°π—Èπ„π¿“…“Õ—ß°ƒ…¡’

°“√„™â§”«à“ Conserving ·≈– Conservation ‡æ◊ËÕ ◊ËÕ

§«“¡À¡“¬«à“ °“√ª√–À¬—¥¥â«¬ ¥—ßπ—Èπ®÷ßÕ“®∑”„Àâ

π—°‡√’¬π —∫ π√–À«à“ß°“√ª√–À¬—¥æ≈—ßß“π °—∫ °Æ

°“√Õπÿ√—°…åæ≈—ßß“π (Carr and Kirkwood, 1988)

·µàÕ¬à“ß‰√°Áµ“¡ Õ“®®–¡’ªí®®—¬Õ◊Ëπ∑’Ë¡’Õ‘∑∏‘æ≈µàÕ

§«“¡ —∫ π¢Õßπ—°‡√’¬π ‡™àπ «‘∏’°“√ Õπ ·≈–

§«“¡√Ÿâ¢Õß§√Ÿ ‡ªìπµâπ

 √ÿª·≈–¢âÕ‡ πÕ·π–

®“°º≈¢Õß°“√«‘ ‡§√“–Àå§”Õ∏‘∫“¬π‘¬“¡

æ≈—ßß“π·≈–°Æ°“√Õπÿ√—°…åæ≈—ßß“π¢Õß π—°‡√’¬π

‰∑¬·≈–π—°‡√’¬ππ‘«´’·≈π¥å æ∫«à“¡’∫“ßª√–‡¥Áπ∑’Ë¡’

§«“¡·µ°µà“ß°—π ·µà∫“ßª√–‡¥Áπ°Á¡’§«“¡‡À¡◊Õπ°—π

´÷Ëß‡¡◊ËÕæ‘®“√≥“∫√‘∫∑∑“ß —ß§¡¢Õß∑—Èß Õßª√–‡∑»

°Áæ∫«à“¡’∫“ß à«πµà“ß°—π ∫“ß à«π‡À¡◊Õπ°—π µ“¡∑’Ë

°≈à“«¡“¢â“ßµâπ ®πÕ“®°≈à“«‰¥â«à“ °“√√—∫√Ÿâ‡√◊ËÕß

æ≈—ßß“π¢Õßπ—°‡√’¬π ·µ°µà“ß°—π‰ªµ“¡∫√‘∫∑¢Õß

 —ß§¡·≈–«—≤π∏√√¡ ¥—ßπ—Èπ °“√ Õπ‡√◊ËÕßæ≈—ßß“π

®÷ß§«√µ√–Àπ—°∂÷ß∫√‘∫∑∑“ß —ß§¡·≈–«—≤π∏√√¡

¢Õßπ—°‡√’¬π Õ¬à“ß‡™àπ °“√ Õπ‡√◊ËÕßæ≈—ßß“π

 ”À√—∫π—°‡√’¬π‰∑¬ Õ“®®–‰¡à®”‡ªìπµâÕß„™â«‘∏’ Õπ

≈”¥—∫‡π◊ÈÕÀ“ À√◊Õ µ—«Õ¬à“ß ‡À¡◊Õπ°—∫ª√–‡∑»„π

∑«’ªÕ‡¡√‘°“ ¬ÿ‚√ª À√◊Õ ÕÕ ‡µ√‡≈’¬ ·µà§«√®–‡ªìπ

°“√À“«‘∏’°“√ Õπ ≈”¥—∫‡π◊ÈÕÀ“ À√◊Õ µ—«Õ¬à“ß „Àâ

 —¡æ—π∏å°—∫°“√√—∫√Ÿâ·≈–§«“¡√Ÿâ‡¥‘¡¢Õßπ—°‡√’¬π´÷Ëß

Õ“®®–·µ°µà“ß°—π‰ªµ“¡∫√‘∫∑∑“ß —ß§¡ ·≈–

«—≤π∏√√¡∑’Ë·µ°µà“ß°—π

®“°¢âÕ¡Ÿ≈¢Õßπ—°‡√’¬π‰∑¬∑’Ëæ∫„π§√—Èßπ’È

 –∑âÕπ„Àâ‡ÀÁπ∂÷ß«à“ °“√®—¥°“√‡√’¬π√Ÿâ„Àâ°—∫π—°‡√’¬π

‰∑¬°≈ÿà¡π’Èπà“®–‡√‘Ë¡®“°·À≈àßæ≈—ßß“πµà“ßÊ ª√–‡¥Áπ

∑“ß —ß§¡‡°’Ë¬«°—∫°“√ª√–À¬—¥æ≈—ßß“π ·≈–·π«§‘¥

æ≈—ßß“π (energy concept) ∑’Ë —¡æ—π∏å°—∫°“√

ª√–À¬—¥æ≈—ßß“π ‡™àπ °Æ°“√Õπÿ√—°…åæ≈—ßß“π ·≈–

°Æ¢âÕ∑’Ë 2 ¢Õß‡∑Õ√å‚¡‰¥π“¡‘° ‡π◊ËÕß®“°°“√„Àâ

π—°‡√’¬π‡√‘Ë¡µâπ‡√’¬π‡√◊ËÕßæ≈—ßß“π„π≈—°…≥–π’ÈÕ“® àß

‡ √‘¡„Àâπ—°‡√’¬π√Ÿâ·π«§‘¥æ≈—ßß“πÕ¬à“ß¡’§«“¡À¡“¬

¡“°¢÷Èπ ‡æ√“–π—°‡√’¬π‰¥â‡√’¬π√Ÿâ ‘Ëß∑’Ë Õ¥§≈âÕß°—∫
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°“√√—∫√Ÿâ¢Õßµπ ·≈–®“°¢âÕ¡Ÿ≈∑’Ëæ∫«à“π—°‡√’¬π¡’

§«“¡ —∫ π‡√◊ËÕß°“√ª√–À¬—¥æ≈—ßß“π °—∫ °Æ°“√

Õπÿ√—°…åæ≈—ßß“π ¥—ßπ—Èπ°“√ Õπ‡√◊ËÕß°Æ°“√Õπÿ√—°…å

æ≈—ßß“π§«√™’Èª√–‡¥Áπ„Àâπ—°‡√’¬π‡ÀÁπ§«“¡·µ°µà“ß

√–À«à“ß°“√ª√–À¬—¥æ≈—ßß“π·≈–°Æ°“√Õπÿ√—°…å

æ≈—ßß“πÕ¬à“ß™—¥‡®π Duit and Haeussler (1994)

‰¥â·π–π”«à“ §«√ Õπ°Æ°“√Õπÿ√—°…å§«∫§Ÿà°—∫°“√

„Àâ·π«§‘¥‡ª≈’Ë¬π√Ÿªæ≈—ßß“π (energy transformation)

·≈–°“√≈¥§à“æ≈—ßß“π (energy degradation) À√◊Õ

°Æ¢âÕ∑’Ë 2 ¢Õß‡∑Õ√å‚¡‰¥π“¡‘° (the Second Law of

Thermodynamics) Õ¬à“ßßà“¬Ê ¥—ßπ—Èπ °“√ Õπ‡√◊ËÕß

æ≈—ßß“ππà“®–¡’°“√∫Ÿ√≥“°“√‡¢â“°—∫ª√–‡¥Áπ∑“ß —ß§¡

‡™àπ  ∂“π°“√≥å«‘°ƒµæ≈—ßß“π √“§“πÈ”¡—π·æß ‡ªìπµâπ

‡Õ° “√Õâ“ßÕ‘ß

√—µπ“ ‡ âß ÿ¢. 2540. °“√»÷°…“·π«§‘¥‡√◊ËÕß æ≈—ßß“π

¢Õßπ—°‡√’¬π„π√–¥—∫™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 1-6

‚√ß‡√’¬π¥Õπ©‘¡æ≈’æ‘∑¬“§¡ Õ”‡¿Õ∫“ßπÈ”‡ª√’È¬«

®—ßÀ«—¥©–‡™‘ß‡∑√“: °√≥’»÷°…“. °√ÿß‡∑æ:

«‘∑¬“π‘æπ∏åª√‘≠≠“‚∑, ¡À“«‘∑¬“≈—¬

‡°…µ√»“ µ√å.
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