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1. ∫∑π”

„π°“√ª√–‡¡‘π§ÿ≥¿“æß“πº≈ß“πÕÕ°·∫∫¢Õßπ‘ ‘μ√“¬«‘™“°“√ÕÕ°·∫∫º≈‘μ¿—≥±å ¡’ªí®®—¬À≈“¬

ª√–°“√∑’Ë∑”„Àâ‡°‘¥‡ªìπÕß§åª√–°Õ∫ ”§—≠„π°“√ª√–‡¡‘πº≈ß“π¢Õßπ‘ ‘μ ‡™àπ „π¥â“πª√–‚¬™πå„™â Õ¬

§«“¡ «¬ß“¡ §«“¡‡ªìπ‰ª‰¥â„π°“√º≈‘μ ·≈–°“√μ≈“¥ „πªí®®ÿ∫—π°“√ª√–‡¡‘π§ÿ≥¿“æß“πÕÕ°·∫∫¢Õß

π‘ ‘μ¥â“π°“√ÕÕ°·∫∫ ¬—ß¢÷Èπ°—∫«‘®“√≥≠“≥¢ÕßÕ“®“√¬åºŸâ Õπ‚¥¬®–¡’§«“¡·μ°μà“ß°—π‰ª„π·μà≈–

Õ“®“√¬åºŸâ Õπ„π«‘™“‡¥’¬«°—π ‡æ√“–©–π—Èπ„π°“√ª√–‡¡‘π§ÿ≥¿“æ¢Õßº≈ß“π°“√ÕÕ°·∫∫π—Èπ§«√®–μâÕß¡’

°“√„™âÀ≈—°°“√∑’Ë∂Ÿ°μâÕß·≈–¡’§«“¡‡À¡“– ¡°—∫‚®∑¬å∑’Ë‰¥â√—∫¡Õ∫À¡“¬ ‚¥¬¡’¡“μ√∞“π„π°“√„Àâ§–·ππ®÷ß

®– “¡“√∂‡ªìπ°“√‡ √‘¡ √â“ß‡√’¬π°“√ ÕπÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ Ÿß ÿ¥ ®÷ß‡ªìπ‡Àμÿº≈ ”§—≠∑’Ë∑”„Àâ°“√μ—Èß

‡°≥±å°“√„Àâ§–·ππº≈ß“π¢Õßπ‘ ‘μ®÷ß¡’§«“¡ ”§—≠

°“√‡√’¬π°“√ Õπ¥â“π°“√ÕÕ°·∫∫¡’°“√„™â°√Õ∫§«“¡§‘¥„π°“√ √â“ß √√§åß“π∑’ËÀ≈“°À≈“°·≈–

®÷ß∑”„Àâ°“√μ—¥ ‘π§ÿ≥¿“æ¢Õßº≈ß“πª√–°Õ∫¥â«¬À≈“°À≈“¬ªí®®—¬„π°“√ª√–‡¡‘π Francis (2002) °≈à“««à“

„π ¿“æ·«¥≈âÕ¡ß“π √â“ß √√§å∑’Ë¡’°“√„™â»‘≈ª–‡ªìπ à«πÀ≈—°„π°“√·°âªí≠À“‡ª√’¬∫‡ ¡◊Õπ°—∫À≈—°°“√∑“ß

¥â“π«‘∑¬“»“ μ√å Sherry (1993) °≈à“««à“§«“¡ —¡æ—π∏å√–À«à“ß‡°√¥·≈–°“√ª√–‡¡‘π‡ªìπ°“√ ”√«®§«“¡

§ß∑’Ë„π°“√«—¥º≈ ¥—ßπ—Èπ°“√ª√–‡¡‘π‡°√¥ß“πÕÕ°·∫∫μâÕß¡’∑—Èß§«“¡™—¥‡®π·≈–¡’¡“μ√∞“π„π°“√ª√–‡¡‘π

∑ÿ°§√—Èß ©—μ√»‘√‘ (2544) °≈à“««à“‡°≥±å°“√°“√ª√–‡¡‘π»—°¬¿“æ¢ÕßºŸâ‡√’¬π‚¥¬„Àâ≈ß¡◊ÕªØ‘∫—μ‘π—Èπ‰¡à¡’§”‡©≈¬

À√◊Õ§”μÕ∫∂Ÿ°∑’Ë·πà™—¥≈ß‰ª‡À¡◊Õπ·∫∫∑¥ Õ∫‡≈◊Õ°μÕ∫ °“√ª√–‡¡‘πº≈ß“π·μà≈–™‘Èπ¢ÕßºŸâ‡√’¬π∑’Ë‰¥â≈ß¡◊Õ

ªØ‘∫—μ‘®÷ß¡’§«“¡®”‡ªìπ∑’Ë®–μâÕßª√–‡¡‘π§ÿ≥¿“æ¢Õßß“πÕ¬à“ß‡ªìπª√π—¬ §«√¡’°“√ √â“ß‡°≥±å°“√„Àâ

§–·ππ¢÷Èπ¡“‡æ◊ËÕ°”Àπ¥·π«∑“ß„π°“√μ—¥ ‘πÕ¬à“ß¬ÿμ‘∏√√¡

¥—ßπ—Èπ°“√ª√–‡¡‘πº≈ß“π°“√ÕÕ°·∫∫®÷ß‡ªìπ°“√ª√–‡¡‘π‡™‘ß§ÿ≥¿“æ∑’Ë “¡“√∂§”π«≥ÕÕ°¡“„π‡™‘ß

ª√‘¡“≥∑’Ë‡ªìπ√Ÿª¢Õß§–·ππ °“√ √â“ß‡°≥±å°“√„Àâ§–·πππ’È®÷ßμâÕß¡’°√–∫«π°“√·≈–¢—ÈπμÕπ∑’Ë™—¥‡®π

Abstract

Current methods for directing of studentûs design assignment assessment from each instructor are different
in term of rubric score and evaluation points on the same assignment. Evaluation of studentûs design works in
product design course should rely a solid standard that relate to subjectûs purpose and content of the course. To do
so, the scoring system and framing are very important for evaluator. This research studies rubric score system and
develop guideline for evaluator to follow and implement rubric score that is clearly adequate with same standard. This
research investigates and collect actual data from evaluation of studentûs work. During evaluation, studentûs works
are evaluated using evaluated factors, dimension, and quality levels. The data shows that new method gives
standardized result comparing to current method. From the experimental, statistically data analysis indicates that
score from each evaluator is not significantly different from each other. The methodology from the research is
developed in the form of guideline that can develop scoring system in product design course. It results in non-
significantly different scoring from evaluators due to the standardization.

Keyword: Product design; Rubric System; Evaluation; Guideline; Scoring; Dimension
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 ”À√—∫ºŸâ√—∫º‘¥™Õ∫„π√“¬«‘™“‰¥â∑”°“√°”Àπ¥ªí®®—¬ μ—«™’È«—¥ ·≈–«‘∏’°“√«—¥√–¥—∫º≈ß“π ”À√—∫°“√ª√–‡¡‘π

„π√“¬«‘™“ÕÕ°·∫∫º≈‘μ¿—≥±å °“√∑”«‘®—¬©∫—∫π’È®÷ß‡ªìπ∑—Èß°“√»÷°…“°√–∫«π°“√·≈–¢—ÈπμÕπ°“√æ‘®“√≥“

«‘∏’°“√ª√–‡¡‘πº≈ß“πÕÕ°·∫∫¢Õßπ‘ ‘μ·≈–æ—≤π“√–∫∫‡°≥±å°“√„Àâ§–·ππ„π√“¬«‘™“°“√ÕÕ°·∫∫

º≈‘μ¿—≥±å∑’Ë®–ÕÕ°¡“„π√Ÿª·∫∫¢Õß·π«∑“ßªØ‘∫—μ‘ „π°“√°”Àπ¥·π«∑“ß°“√ √â“ß‡°≥±å°“√ª√–‡¡‘πº≈

ß“πÕÕ°·∫∫¢Õßπ‘ ‘μ∫πæ◊Èπ∞“π‡¥’¬«°—ππ’È®– “¡“√∂∑”„ÀâºŸâ Õπ “¡“√∂°”Àπ¥¡“μ√∞“π¢Õß°“√„Àâ

§–·ππº≈ß“π°“√ÕÕ°·∫∫¥â«¬ºŸâª√–‡¡‘πÀ≈“¬∑à“π‰¥â„°≈â‡§’¬ß°—π

2. «—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬

1. ‡æ◊ËÕ»÷°…“·π«∑“ß°“√ª√–‡¡‘πß“πÕÕ°·∫∫¢Õßπ‘ ‘μ„π√“¬«‘™“°“√ÕÕ°·∫∫º≈‘μ¿—≥±å

2. ‡æ◊ËÕ»÷°…“«‘∏’°“√æ—≤π“√–∫∫‡°≥±å„π√“¬«‘™“°“√ÕÕ°·∫∫º≈‘μ¿—≥±å

3. ‡æ◊ËÕ»÷°…“«‘∏’°“√ª√–‡¡‘πº≈ß“π¥â«¬§–·ππ„π√“¬«‘™“°“√ÕÕ°·∫∫º≈‘μ¿—≥±å

4. ‡æ◊ËÕæ—≤π“√–∫∫„Àâ§–·ππß“πÕÕ°·∫∫„π√“¬«‘™“°“√ÕÕ°·∫∫º≈‘μ¿—≥±å

5. ‡æ◊ËÕ»÷°…“·π«∑“ß°“√°“√ª√–‡¡‘π¡’§«“¡πà“‡™◊ËÕ∂◊Õ·≈– —¡æ—π∏å°—∫«—μ∂ÿª√– ß§å¢Õß√“¬«‘™“√«¡

∂÷ß§√Õ∫§≈ÿ¡‡π◊ÈÕÀ“¢Õß«‘™“‚¥¬‡πâπºŸâ‡√’¬π‡ªìπ ”§—≠

6. ‡æ◊ËÕæ—≤π“§Ÿà¡◊Õª√–‡¡‘πº≈ß“ππ‘ ‘μ ”À√—∫°“√‡√’¬π°“√ Õπ„π√“¬«‘™“°“√ÕÕ°·∫∫º≈‘μ¿—≥±å

3.  ¡¡ÿμ‘∞“π¢Õß°“√«‘®—¬

°“√ª√–‡¡‘πº≈ß“πÕÕ°·∫∫¢Õßπ‘ ‘μ‚¥¬ºŸâª√–‡¡‘πÀ≈“¬∑à“π¥â«¬√–∫∫°“√„™â‡°≥±å√–¥—∫§ÿ≥¿“æ

®–™à«¬„Àâº≈§–·ππ∑’Ë‰¥â‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

4. «‘∏’¥”‡π‘π°“√«‘®—¬

ß“π«‘®—¬¡’®ÿ¥¡ÿàßÀ¡“¬∑’Ë®–»÷°…“·π«∑“ßªØ‘∫—μ‘·≈–√–∫∫ ”À√—∫ºŸâ√—∫º‘¥™Õ∫√“¬«‘™“„™â ”À√—∫æ—≤π“

‡°≥±å„π°“√ª√–‡¡‘π§–·ππº≈ß“πÕÕ°·∫∫¢Õßπ‘ ‘μ ‡æ◊ËÕ∑’Ë®–∑”„Àâ°“√„Àâ§–·ππ¡’¡“μ√∞“π‡¥’¬«°—π∂÷ß

·¡â«à“®–ºŸâª√–‡¡‘πÀ≈“¬∑à“π ‚¥¬¡’°“√°”Àπ¥¢—ÈπμÕπ°“√¥”‡π‘πß“π¥—ßπ’È

¿“æ∑’Ë 1 ¢—ÈπμÕπ°“√¥”‡π‘π°“√«‘®—¬
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°“√»÷°…“·≈–æ—≤π“√–∫∫‡°≥±å°“√„Àâ§–·ππ °“√ª√–‡¡‘π‡√‘Ë¡®“°°“√μ—Èß‚®∑¬åß“π‡æ◊ËÕ„Àâπ‘ ‘μ

 √â“ßº≈ß“πÕÕ°¡“‚¥¬ Douglas ·≈– Nancy (2007) °≈à“««à“§”∂“¡À√◊Õ‚®∑¬åß“π‡ªìπ«‘∏’°“√∑’Ë¥’‡¬’Ë¬¡„π°“√

μ√«® Õ∫·≈–∑¥ Õ∫§«“¡‡¢â“„®„π∫∑‡√’¬π¢ÕßºŸâ‡√’¬π‡Õß °“√ √â“ß‚®∑¬åß“π·≈–¡Õ∫À¡“¬ß“πμâÕßμ√ß

°—∫«—μ∂ÿª√– ß§å„π√“¬«‘™“ ‚¥¬∑’Ë‚®∑¬å “¡“√∂∑”„Àâ‡°‘¥§«“¡§‘¥ √â“ß √√§å·≈–°“√§‘¥¥â«¬‡Àμÿº≈ ‚®∑¬å∑’Ë¥’

‡°‘¥®“°°“√«“ß·ºπ≈à«ßÀπâ“¥â«¬«‘∏’°“√®—¥°“√‚§√ß √â“ß¢Õß Bloom ∑’Ë‡√’¬°«à“ ‡∑§π‘§°“√·∫àßª√–‡¿∑‡π◊ÈÕÀ“

∑’Ë™’È«à“„π°“√„Àâ§–·ππº≈ß“π‰¡à‰¥â¡’°“√„ÀâπÈ”Àπ—°°—∫º≈ß“πÕ¬à“ß‡¥’¬« Bloom (1956) ´÷Ëß‡ªìππ—°°“√»÷°…“

™“«Õ‡¡√‘°—πÕ’°∑à“ππ÷ß∑’Ë‡™◊ËÕ«à“°“√‡√’¬π°“√ Õπ∑’Ë®–ª√– ∫§«“¡ ”‡√Á®·≈–¡’ª√– ‘∑∏‘¿“æπ—Èπ ºŸâ Õπ®–

μâÕß°”Àπ¥®ÿ¥¡ÿàßÀ¡“¬„Àâ™—¥‡®π ‚¥¬°“√„ÀâπÈ”Àπ—°º≈ß“ππ—Èπ®–μâÕßÕâ“ßÕ‘ßμ“¡«—μ∂ÿª√– ß§å√“¬«‘™“«à“®–

ª√–‡¡‘πÕ–‰√

„π°“√ª√–‡¡‘πº≈ß“π¢Õßπ‘ ‘μπ—Èπ Dannlle ·≈– Antonia (2005) √–∫ÿ«à“√Ÿª·∫∫‡§√◊ËÕß¡◊Õ°“√„Àâ

§–·ππª√–°Õ∫‰ª¥â«¬ à«πÀ≈—° 4  à«π §◊Õ ‚®∑¬åß“πÀ√◊Õ°√Õ∫§«“¡√Ÿâ¢Õß√“¬«‘™“ (Task and Frameworks)

√–¥—∫§«“¡ “¡“√∂ (Scale of Performance) ª√–‡¥Áπ∑’Ë®–ª√–‡¡‘π (Dimension of Evaluation) §”Õ∏‘∫“¬

§ÿ≥¿“æ¢Õß·μà√–°—∫ (Description of Scale of Each Dimensions) ‚¥¬ Mazano (2006) √–∫ÿ«à“¢—Èπ·√°„π°“√

ÕÕ°·∫∫À—«¢âÕ„π°“√«—¥º≈∑’Ë¡’ª√– ‘∑∏‘¿“æ§◊Õ °“√®—¥‡ªìπ à«π§◊Õ “√– ”§—≠„π°“√√–∫ÿÕß§åª√–°Õ∫

‡©æ“–¢Õß¢âÕ¡Ÿ≈·≈–∑—°…–„π·μà≈–‡°≥±å¡“μ√∞“π∑’Ë·®°·®ß ´÷Ëß‡ªìπ°“√¡Õß‡π◊ÈÕÀ“¡“°°«à“μ—«‡≈¢ ‡°≥±å

¡“μ√∞“π°Á¡’§«√¡’¡‘μ‘„π°“√ª√–‡¡‘πÕ¬à“ßπâÕ¬ 5 ¡‘μ‘

√Ÿª·∫∫√–∫∫‡°≥±å°“√„Àâ§–·ππ °“√ª√–‡¡‘πº≈ß“ππ‘ ‘μÕÕ°·∫∫º≈‘μ¿—≥±å®–μâÕßÕ“»—¬°“√

·®°·®ß«—μ∂ÿª√– ß§å‚¥¬„™âμ“√“ß ”À√—∫„ à¢âÕ¡Ÿ≈¢Õß√“¬«‘™“æ√âÕ¡°—∫°”Àπ¥§à“§«“¡ ”§—≠ ®”π«π¢Õß

«—μ∂ÿª√– ß§å¢÷Èπ°—∫À≈—° Ÿμ√∑’Ë‰¥â°”Àπ¥®ÿ¥ª√– ß§å¢Õß√“¬«‘™“‰«â·≈â«‚¥¬ “¡“√∂°”Àπ¥§à“§«“¡ ”§—≠

¢Õß·μà≈–«—μ∂ÿª√– ß§å‰¥âμ“¡∑‘»∑“ß¢Õß√“¬«‘™“

μ“√“ß∑’Ë 1 μ—«Õ¬à“ß¢—ÈπμÕπ°“√°”Àπ¥ —¥ à«π§«“¡ ”§—≠¢Õß·μà≈–«—μ∂ÿª√– ß§åÀ≈—°¢Õß√“¬«‘™“

≈”¥—∫°“√æ—≤π“√–∫∫‡°≥±å°“√„Àâ§–·ππ

¿“æ∑’Ë 2 ¿“æ¢—ÈπμÕπ≈”¥—∫°“√°”Àπ¥ªí®®—¬„π°“√ª√–‡¡‘πº≈ß“π
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·μà≈–«—μ∂ÿª√– ß§åª√–°Õ∫¥â«¬¡‘μ‘™’È«—¥¬àÕ¬ ”À√—∫°“√ª√–‡¡‘πº≈ß“πÕÕ°·∫∫¢Õßπ‘ ‘μ ‚¥¬

 “¡“√∂Õâ“ßÕ‘ß®“°‚®∑¬åß“πÀ√◊Õ°√Õ∫§«“¡√Ÿâ¢Õßß√“¬«‘™“ (Task Framework) „π à«π°“√„™â¡‘μ‘™’È«—¥¢Õß°“√

ª√–‡¡‘π (Dimension of Evaluation) π—Èπ “¡“√∂ª√–‡¡‘π‰¥â¥â«¬√–¥—∫ (Scale) „π√Ÿª·∫∫¢Õß‡°≥±å«—¥√–¥—∫

§«“¡ “¡“√∂ (Scale of Performance) ∑’Ë®–¡’§”Õ∏‘∫“¬§ÿ≥¿“æ¢Õß·μà≈–√–¥—∫ (Description of Performance

Scale)

μ“√“ß∑’Ë 2 ¢—ÈπμÕπ°“√°”Àπ¥ —¥ à«π§«“¡ ”§—≠¢Õß¡‘μ‘™’È«—¥¬àÕ¬„π·μà≈–«—μ∂ÿª√– ß§åÀ≈—°¢Õß√“¬«‘™“

μ“√“ß∑’Ë 3 μ“√“ß· ¥ß‡°≥±å«—¥√–¥—∫§«“¡ “¡“√∂ (Scale of Performance)

„π à«πμ“√“ß ”À√—∫°“√ª√–‡¡‘πº≈ß“π°“√ÕÕ°·∫∫¢Õßπ‘ ‘μ ‡°≥±å°“√ª√–‡¡‘π„™â§à“πÈ”Àπ—°‡™‘ß

§ÿ≥¿“æ 5 √–¥—∫∑’Ë°”Àπ¥‰«â≈à«ßÀπâ“ ‡æ◊ËÕ‰¡à„ÀâºŸâª√–‡¡‘π‡°‘¥§«“¡¬ÿàß¬“°„π°“√„Àâ§–·ππ·∫∫μ—«‡≈¢

√–À«à“ß°“√ª√–‡¡‘π ·≈– “¡“√∂∑”°“√·ª≈º≈„π ”À√—∫°“√μ√«® Õ∫‡™‘ßª√‘¡“≥μàÕ‰ª

°“√°”Àπ¥√–¥—∫§–·ππ¢Õß·μà≈à–√–¥—∫§ÿ≥¿“æ (Scale)  ”À√—∫°“√ª√–‡¡‘πº≈ß“π°“√ÕÕ°·∫∫

¢Õßπ‘ ‘μ ¥â«¬§à“πÈ”Àπ—°√–¥—∫μà“ßÊ ´÷Ëß‡ªìπ·∫∫¡“μ√“ à«πª√–¡“≥§à“ (Rating Scale) 5 √–¥—∫ (Stevens, D.

D., Levi, A. 2005)

√–¥—∫¡“°∑’Ë ÿ¥ ¡’§à“‡™‘ßª√‘¡“π‡∑à“°—∫ 5/5 ¢Õß§à“πÈ”Àπ—°§–·ππμ—«™’È«—¥
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√–¥—∫¡“° ¡’§à“‡™‘ßª√‘¡“π‡∑à“°—∫ 4/5 ¢Õß§à“πÈ”Àπ—°§–·ππμ—«™’È«—¥

√–¥—∫ª“π°≈“ß ¡’§à“‡™‘ßª√‘¡“π‡∑à“°—∫ 3/5 ¢Õß§à“πÈ”Àπ—°§–·ππμ—«™’È«—¥

√–¥—∫πâÕ¬ ¡’§à“‡™‘ßª√‘¡“π‡∑à“°—∫ 2/5 ¢Õß§à“πÈ”Àπ—°§–·ππμ—«™’È«—¥

√–¥—∫πâÕ¬∑’Ë ÿ¥ ¡’§à“‡™‘ßª√‘¡“π‡∑à“°—∫ 1/5 ¢Õß§à“πÈ”Àπ—°§–·ππμ—«™’È«—¥

°“√∑¥≈Õß°“√ª√–‡¡‘π °“√∑¥≈Õß„™â√–∫∫°“√æ—≤π“‡°≥±å°“√„Àâ§–·ππ®—¥∑”‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫

§«“¡·μ°μà“ß¢Õßº≈°“√ª√–‡¡‘π¥â«¬ºŸâª√–‡¡‘πÀ≈“¬∑à“π ¥â«¬ª√–™“°√π‘ ‘μ‡Õ°°“√ÕÕ°·∫∫º≈‘μ¿—≥±å

·≈–°≈ÿà¡μ—«Õ¬à“ß‡ªìπº≈ß“π°“√ÕÕ°·∫∫„π√“¬«‘™“°“√ÕÕ°·∫∫º≈‘μ¿—≥±å ‚¥¬¡’μ—«·ª√μâπ§◊ÕÕ“®“√¬åºŸâ

μ√«®º≈ß“πÕÕ°·∫∫ ·≈–μ—«·ª√μ“¡§◊Õº≈§–·ππ

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√√«∫√«¡¢âÕ¡Ÿ≈ °“√«‘®—¬§√—Èßπ’È„™â«‘∏’°“√‡°Á∫¢âÕ¡Ÿ≈®“°º≈∑’Ë‰¥â®“°√–∫∫°“√

æ—≤π“‡°≥±å°“√„Àâ§–·ππ º≈∑’Ë‰¥â¡“„π√Ÿª·∫∫μ“√“ß (Table) ·≈–π”¡“·ª√º≈‡ªìπ§–·ππ¥‘∫‡æ◊ËÕ‡ª√’¬∫

‡∑’¬∫§«“¡·μ°μà“ß¢Õß·μà≈–ºŸâª√–‡¡‘π °“√∑¥≈Õßª√–‡¡‘πº≈ß“πÕÕ°·∫∫„™â°≈ÿà¡μ—«Õ¬à“ßº≈ß“π¢Õßπ‘ ‘μ

ÕÕ°·∫∫º≈‘μ¿—≥±å™—Èπªï∑’Ë 3 ®”π«π 34 º≈ß“π ‚¥¬Õ“®“√¬åºŸâ Õπ 4 ∑à“π ‚¥¬¢âÕ¡Ÿ≈°“√ª√–‡¡‘π∂Ÿ°‡°Á∫„π 2

√Ÿª·∫∫

1. °“√ª√–‡¡‘π¥â«¬°“√„Àâ§–·ππ·∫∫‡¥‘¡

2. °“√ª√–‡¡‘π¥â«¬°“√„™â√–∫∫°“√æ—≤π“‡°≥±å°“√„Àâ§–·ππ

μ“√“ß∑’Ë 4 °“√ª√–‡¡‘πº≈ß“πÕÕ°·∫∫μ“¡¢âÕ°”Àπ¥μ“¡«—μ∂ÿª√– ß§å¢Õß√“¬«‘™“·≈–√–∫ÿ¡‘μ‘™’È«—¥º≈ß“πæ√âÕ¡

°—∫°”Àπ¥§–·ππ„π·μà≈–√–¥—∫‡æ◊ËÕ°“√§”π«π≥‰¥â¥—ßπ’È
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μ“√“ß∑’Ë 4 · ¥ßÀ≈—°°“√°”Àπ¥§à“πÈ”Àπ—°„Àâ°—∫·μà≈–«—μ∂ÿª√– ß§å·≈–¡‘μ‘™’È«—¥  ”À√—∫π”‰ª„™â°—∫

√–∫∫æ—≤π“‡°≥±å°“√„Àâ§–·ππ„π√Ÿª¢Õß·∫∫øÕ√å¡ „π°“√„™âß“π®√‘ß ”À√—∫°“√ª√–‡¡‘π À≈—ß®“°°“√

ª√–‡¡‘π√–¥—∫ scale ∑’Ëº≈ß“π‰¥â√—∫„π·μà≈–¡‘μ‘™’È«—¥®–∂Ÿ°·ª√º≈‡ªìπ§–·ππ¥‘∫∑’Ë°”Àπ¥‰«â≈à«ßÀπâ“ ‚¥¬Õ“®

„™â MS Excel „π°“√√«¡§–·ππ·≈–·ª√º≈

¿“æ∑’Ë 4 °“√„Àâ§–·ππ·∫∫°√Õ°§–·ππμ“¡§«“¡‡ÀÁπ à«π∫ÿ§§≈¢ÕßºŸâª√–‡¡‘π

5. °“√«‘‡§√“–Àåº≈

º≈°“√ª√–‡¡‘π∂Ÿ°π”¡“«‘‡§“–Àå§à“§«“¡·μ°μà“ß∑“ß ∂‘μ‘ ‚¥¬„™â«‘∏’°“√«‘‡§√“–Àå 2 ·∫∫„π°“√æ‘ Ÿ®πå

 ¡¡ÿμ‘∞“π‡æ◊ËÕ∑¥ Õ∫§à“§“«¡·μ°μà“ß∑“ß ∂‘μ‘ ‚¥¬ ∂‘μ‘∑’Ë„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‰¥â·°à

1. §à“√âÕ¬≈– (Percentage)

2. §à“‡©≈’Ë¬ (Mean)

3. §à“§«“¡‡∫’Ë¬ß‡∫π¡“μ√∞“π (Standard Deviation)

4. °“√∑¥ Õ∫§à“∑’ (Paired t - test)

5. °“√∑¥ Õ∫ (One-way Analysis of Variance)

°“√∑¥ Õ∫ Paired T-Test ‡ªìπ°“√∑”°“√∑¥≈Õß°—∫°≈ÿà¡μ—«Õ¬à“ß∑’Ë —¡æ—π∏å°—πÀ√◊Õ‡ªìπ°≈ÿà¡

‡¥’¬«°—π∑’Ë¡’°“√ª√–‡¡‘π‚¥¬°√√¡°“√À≈“¬∑à“π °≈ÿà¡μ—«Õ¬à“ß®÷ß‰¡à‡ªìπÕ‘ √–®“°°—π ‚¥¬ “¡“√∂„™â Ÿμ√ T-test

°—∫°≈ÿà¡μ—«Õ¬à“ß‡¥’¬«°—π∑’Ë¡’°“√‡°Á∫¢âÕ¡Ÿ≈ Õß§√—Èß ‡™àπ °“√∑¥ Õ∫´È”¢Õß°≈ÿà¡μ—«Õ¬à“ß‡¥’¬« (Kohout, 1974)

¿“æ∑’Ë 3 ¿“æμ“√“ß ”À√—∫°“√æ—≤π“‡°≥±å°“√„Àâ§–·ππ
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®“°°“√∑¥ Õ∫æ∫«à“°“√ª√–‡¡‘π¥â“¬°“√„Àâ§–·ππ‚¥¬μ√ß¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘μ‘ ‚¥¬æ∫«à“¡’§Ÿà Pair 2 (ºŸâª√–‡¡‘π 1 °—∫ 3), Pair 3 (ºŸâª√–‡¡‘π 1 °—∫ 4), ·≈– Pair 6 (ºŸâª√–‡¡‘π 3 °—∫ 4)

‡∑à“π—Èπ∑’Ë‰¡à¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

¿“æ∑’Ë 5 °“√∑¥ Õ∫§«“¡·μ°μà“ß¢Õß°“√ª√–‡¡‘πº≈ß“πÕÕ°·∫∫¥â«¬ Paired-T test √–À«à“ßºŸâª√–‡¡‘π

®“°°“√∑¥ Õ∫æ∫«à“°“√ª√–‡¡‘π¥â«¬√–∫∫°“√æ—≤π“‡°≥±å°“√„Àâ§–·ππ‰¡à¡’§«“¡·μ°μà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬æ∫«à“¡’∑ÿ°§Ÿà¡’√–¥—∫π—¬ ”§—≠¡“°°«à“ 0.05 ®÷ß¬Õ¡√—∫ ¡¡ÿμ‘∞“π

°“√«‘‡§√“–Àå§«“¡·ª√ª√«π∑“ß‡¥’¬« (One-way Analysis of Variance) °“√«‘‡§√“–Àå§«“¡

·ª√ª√«π·∫∫∑“ß‡¥’¬« ‡ªìπ°“√«‘‡§√“–Àå‡æ◊ËÕμ√«® Õ∫«à“ μ—«·ª√º≈μâπ (ß“π°“√ÕÕ°·∫∫¢Õßπ‘ ‘μ) ¥â«¬

°“√ª√–‡¡‘π®“°°√√¡ºŸâμ√«® 4 ∑à“π ®–„Àâº≈„Àâμ—«·ª√μ“¡ (§–·ππ) ·μ°μà“ß°—πÀ√◊Õ‰¡à º≈°“√«‘‡§√“–Àå¥â«¬

Single factor by excel ‰¥âº≈°“√«‘‡§√“–Àå¥—ßμ“√“ß∑’Ë 5

μ“√“ß∑’Ë 5 μ“√“ßº≈°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« ®“°º≈°“√ª√–‡¡‘π¥â«¬√–∫∫°“√„Àâ§–·ππ·∫∫

‡¥‘¡
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°“√«‘‡§√“–Àåæ∫«à“ P-value = 0.026305 ≥ ¡’§à“πâÕ¬°«à“ 0.05 ´÷Ëß¡’§à“∑’Ë·μ°μà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘μ‘

μ“√“ß∑’Ë 6 μ“√“ßº≈°“√«‘‡§√“–Àå§«“¡·ª√ª√«π·∫∫∑“ß‡¥’¬« ®“°º≈°“√ª√–‡¡‘π¥â«π√–∫∫°“√æ—≤π“‡°≥±å

°“√„Àâ§–·ππ·∫∫„À¡à

§Ì“π«≥À“§à“«‘°ƒμ®“°º≈°“√«‘‡§√“–Àåæ∫«à“ §à“ P-value = 0.248301 ¡’§à“¡“°°«à“ 0.05 À√◊Õ®“°

μ“√“ß F ‚¥¬æ‘®“√≥“ df1 = 3, df2 = 132 ≥ √–¥—∫π—¬ ”§—≠ 0.05 ‰¥â F0.05, 3,132 = 2.673218 ́ ÷Ëßæ∫«à“ F-crit

= 2.673218 > F §Ì“π«≥ ¥—ßπ—Èπ®÷ß¬Õ¡√—∫ ¡¡μ‘∞“π ·≈– √ÿªº≈°“√«‘‡§√“–Àå‰¥â«à“°“√ª√–‡¡‘πº≈ß“π

ÕÕ°·∫∫¢Õßπ‘ ‘μ‚¥¬Õ“®“√¬å∑—Èß 4 ∑à“π ¡’§à“∑’Ë‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘

6. °“√Õ¿‘ª√“¬º≈

°“√«‘®—¬∑’Ë‡°‘¥¢÷Èπ«à“‡ªìπ‡æ√“–°“√ª√–‡¡‘πº≈ß“π¡’§«“¡·μ°μà“ß°—π¡“° ®÷ß∑”„Àâ°“√„Àâº≈°“√ª√–‡¡‘π

‰¡à “¡“√∂À“¡“μ√∞“π∑’Ë·πàπÕπ¢Õß§ÿ≥¿“æ¢Õßº≈ß“π‰¥â º≈®“°°“√„™â√–∫∫‡°≥±å°“√„Àâ§–·ππº≈ß“π

π‘ ‘μ∑’Ë‡ªìπ°“√«—¥º≈‡™‘ß§ÿ≥¿“æ·∑π°“√ª√–‡¡‘π‡™‘ßª√‘¡“≥À√◊Õ°“√„Àâ§–·ππ¥‘∫ √â“ß¡“μ√∞“π„π°“√

ª√–‡¡‘π∑’Ë∑”„ÀâºŸâª√–‡¡‘π “¡“√∂¡Õßº≈ß“π„π∑‘»∑“ß‡¥’¬«°—π·≈–ª√“»®“°§«“¡§‘¥‡ÀÁπ∑’ËπÕ°‡Àπ◊Õ®“°

«—μ∂ÿª√– ß§å¢Õß√“¬«‘™“ º≈∑’Ë‰¥â π—∫ πÿπ ¡¡ÿμ‘∞“π∑’Ë°”Àπ¥‰«â«à“°“√ª√–‡¡‘π‡™‘ß§ÿ≥¿“æß“π®–≈¥§«“¡

·μ°μà“ß°—π¢Õß§–·ππ„π°“√ª√–‡¡‘π‚¥¬ºŸâμ√«®∑’Ë·μ°μà“ß°—π

„π√–À«à“ß°“√ª√–‡¡‘πº≈æ∫«à“ºŸâª√–‡¡‘π„™â‡«≈“„π°“√μ—¥ ‘π„®ª√–‡¡‘π√–¥—∫§ÿ≥¿“æ¢Õßº≈ß“π„π

·μà≈–¡‘μ‘™’È«—¥πâÕ¬°«à“°“√ª√–‡¡‘π√Ÿª·∫∫‡¥‘¡∑’ËμâÕßÀ“√–¥—∫„π°“√·¬°·¬–§ÿ≥¿“æ„π·μà≈–¡‘μ‘¥â«¬μπ‡Õß

‚¥¬°“√„™â√–∫∫π’È “¡“√∂ √â“ß°√Õ∫°“√ª√–‡¡‘π∑’Ë¡’¡“μ√∞“π‡¥’¬«°—π
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„π à«π¢Õß°“√§”π«≥§–·πππ—ÈπºŸâ√—∫º‘¥™Õ∫√“¬«‘™“ “¡“√∂„™â MS-Excel „π°“√ √â“ß√–∫∫

 ”À√—∫°“√§”π«≥§–·ππ‰¥âßà“¬¢÷Èπμ“¡¿“æμ—«Õ¬à“ß
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