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®”π«π 7 ‚¡¥ÿ≈¥â«¬°—π ‚¥¬®—¥ √â“ß‡ªìπ§Ÿà¡◊Õ§√ŸΩñ° §Ÿà¡◊ÕºŸâ‡¢â“√—∫°“√Ωñ° ·∫∫∑¥ Õ∫∑“ß∑ƒ…Æ’ ·≈–·∫∫∑¥ Õ∫

∑“ßªØ‘∫—µ‘ ‚¥¬¡’«—µ∂ÿª√– ß§å„π°“√®—¥ √â“ß™ÿ¥°“√ Õπ§◊Õ ‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ·≈–«—¥º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π

¢ÕßºŸâ‡√’¬π®“°°“√„™â™ÿ¥°“√ Õπ∑’Ë √â“ß¢÷Èπ

®“°°“√π”™ÿ¥°“√ Õπ‰ªª√–‡¡‘πÀ“§ÿ≥¿“æ‚¥¬ºŸâ‡™’Ë¬«™“≠∑“ß¥â“π‡π◊ÈÕÀ“·≈–∑“ß¥â“π ◊ËÕ  ®”π«π 5 ∑à“π

æ∫«à“ ‰¥â§à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß‡π◊ÈÕÀ“ «—µ∂ÿª√– ß§å ·≈–°“√π”‡ πÕ 4.42 (√âÕ¬≈– 88.40) ́ ÷ËßÕ¬Ÿà„π‡°≥±å¥’

§à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß√Ÿª¿“æ 4.34 (√âÕ¬≈– 86.80) ´÷ËßÕ¬Ÿà„π‡°≥±å¥’ §à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß°“√

„™âµ—«Õ—°…√ 4.20 (√âÕ¬≈– 84.00) ́ ÷ËßÕ¬Ÿà„π‡°≥±å¥’ §à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß·∫∫∑¥ Õ∫ 4.15 (√âÕ¬≈– 83.00)

´÷ËßÕ¬Ÿà„π‡°≥±å¥’ ·≈–§à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß°“√„™â∫∑‡√’¬π‚¡¥ÿ≈ 4.06 (√âÕ¬≈– 81.20) ´÷ËßÕ¬Ÿà„π‡°≥±å¥’

¥—ßπ—Èπ „π à«π§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå ¡’§–·ππ‡©≈’Ë¬√«¡ 4.23 (√âÕ¬≈– 84.60) ´÷Ëß

Õ¬Ÿà„π‡°≥±å¥’ „π à«π¢Õß°“√À“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπ æ∫«à“ §à“¢Õß§–·ππ®“°·∫∫∑¥ Õ∫√–À«à“ß‡√’¬π

(E1) §‘¥‡ªìπ√âÕ¬≈– 80.80  ·≈–§à“¢Õß§–·ππ®“°·∫∫∑¥ Õ∫À≈—ß‡√’¬π (E2) §‘¥‡ªìπ√âÕ¬≈– 81.36 ́ ÷ËßÕ¬Ÿà„π‡°≥±å

80/80 ∑’Ë‰¥â°”Àπ¥‰«â ·≈–º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π®“°°“√„™â™ÿ¥°“√ Õπ ‚¥¬°“√·®°·®ß·∫∫ t-Distribution æ∫

«à“ §à“¢Õß§–·ππ t ∑’Ë§”π«≥‰¥â‡∑à“°—∫ 42.09 ¡’§à“ Ÿß°«à“§à“«‘°ƒµ¢Õß t ®“°µ“√“ß∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 (t =
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Abstract

The research was aimed to construct of teaching packages for Teaching Creativity on Automotive
Technology by contents analysis in order to pick up the sample package in topic of water cooling system service.
The teaching packages consisted of trainer manual, trainee manual, knowledge and performance tests question
and each manual consists of seven modules.

After the teaching package had been done completely, the teaching package was submitted to five
experts in order to evaluate the quality. The result showed that the qualities of contents, objective, and presentation
were 4.42 (88.40%) , the qualities of pictures were 4.34 (86.80%), the qualities of the letters were 4.20 (84.00%) , the
qualities of tests question were 4.15 (83.00%) and the qualities of modules using were 4.06 (81.20%).  So, the total
qualities of teaching packages were 4.23 (84.60%). They were in good level. Thereafter, the teaching package had
been used, the result of efficiency of the teaching package was an average value of  80.80/81.36 corresponding
with the criterion, 80/80. The analysis of learning achievement with t-test of sample groupûs (at significant level
0.05) was 42.09. This mean that the knowledge and performance of the sample group increased up exactly.
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1.  ∫∑π”

°“√®—¥°“√»÷°…“‡ªìπ°“√®—¥°“√∑√—æ¬“°√¡πÿ…¬å„Àâ¡’§«“¡‡®√‘≠°â“«Àπâ“∑—Èß∑“ß¥â“π»“ µ√å·≈–»‘≈ªá  ‡æ◊ËÕ

„Àâ∫ÿ§≈“°√¢Õßª√–‡∑»¡’§«“¡√Ÿâ §«“¡ “¡“√∂ „π°“√ª√–°Õ∫Õ“™’æ∑’ËÀ≈“°À≈“¬ ª√–‡∑»™“µ‘®–°â“«Àπâ“·≈–æ—≤π“

‰ªÕ¬à“ß√«¥‡√Á«‡∑à“„¥π—Èπ  à«πÀπ÷Ëß¢÷ÈπÕ¬Ÿà°—∫√–∫∫°“√®—¥°“√»÷°…“¢Õßª√–‡∑» ªí≠À“∑’Ëæ∫Õ¬Ÿà„πªí®®ÿ∫—ππ’È

°Á§◊Õ ºŸâ‡√’¬π‰¡à “¡“√∂∑’Ë®–π”§«“¡√Ÿâ §«“¡ “¡“√∂®“°°“√‡√’¬π„πÀâÕß‡√’¬π‰ªª√–¬ÿ°µå„™âß“π‰¥âµ“¡ ∂“π°“√≥å

∑’Ë‡ªìπ®√‘ß  ‡æ√“–√–∫∫°“√‡√’¬π°“√ Õπ¢“¥°“√Ωñ°‡æ◊ËÕ„ÀâºŸâ‡√’¬π‡°‘¥ªí≠≠“ √â“ß √√§å∑’Ë®–π”‰ªª√–¬ÿ°µå„π°“√„™âß“π

°“√∑’Ë®–„ÀâºŸâ‡√’¬π‡°‘¥ªí≠≠“ √â“ß √√§å‰¥âπ—Èπ ®–µâÕß¡ÿàßæ—≤π“§«“¡§‘¥¢ÕßºŸâ‡√’¬π§«∫§Ÿà‰ª¥â«¬ °“√∑’Ë„ÀâºŸâ‡√’¬π¡’

‡æ’¬ß§«“¡√Ÿâ §«“¡®” ·≈–§«“¡‡¢â“„®„π ‘Ëß∑’Ë‡√’¬πºà“π¡“·≈â«‡∑à“π—Èπ¬—ß‰¡à‡æ’¬ßæÕ ®–µâÕß°√–µÿâπ„ÀâºŸâ‡√’¬π§‘¥‡ªìπ

∑”‡ªìπ ·≈–·°âªí≠À“‡ªìπ §‘¥‰¥âÀ≈“¬∑‘»∑“ß ·°âªí≠À“‰¥âÀ≈“¬«‘∏’ [1]

°“√‡√’¬π°“√ Õπ ∑’ËºŸâ Õπ„Àâ§«“¡√Ÿâ·≈–∑—°…–µà“ßÊ ®“°µ”√“‡√’¬π  À√◊Õ®“°ª√– ∫°“√≥å¢ÕßºŸâ Õππ—Èπ

À≈—ß®“°°“√‡√’¬π∑“ß¿“§∑ƒ…Æ’‡ √Á® ‘Èπ·≈â«  ºŸâ Õπ°Á„ÀâºŸâ‡√’¬πΩñ°∑—°…–°—∫Õÿª°√≥åµà“ßÊ  µ“¡∑’ËºŸâ Õπ‰¥â®—¥‡µ√’¬¡‰«â

‚¥¬„ÀâºŸâ‡√’¬π°√–∑”À√◊ÕªØ‘∫—µ‘µ“¡∑’ËºŸâ Õπ· ¥ß„Àâ¥Ÿπ—Èπ¬—ß‰¡à∂◊Õ«à“‡°‘¥ª√– ‘∑∏‘¿“æ Ÿß ÿ¥∑“ß°“√‡√’¬π ‡æ√“–°“√

Ωñ°ºŸâ‡√’¬π„Àâ‡°‘¥ªí≠≠“ √â“ß √√§å®–µâÕß„Àâ ‘ËßµàÕ‰ªπ’ÈÕ’°§◊Õ °“√°√–∑”‚¥¬°“√«‘‡§√“–ÀåÕ¬à“ß∂Ÿ°µâÕß °“√°√–∑”

Õ¬à“ßµàÕ‡π◊ËÕß ·≈–°“√°√–∑”Õ¬à“ß‡ªìπ∏√√¡™“µ‘ [2]

®“°ªí≠À“¥—ß°≈à“«¢â“ßµâπ „π°“√æ—≤π“√–∫∫°“√‡√’¬π°“√ Õπ‚¥¬¡ÿàß‡πâπ„ÀâºŸâ‡√’¬π√Ÿâ®—°æ—≤π“§«“¡§‘¥

§‘¥Õ¬à“ßªí≠≠“ √â“ß √√§å¥â«¬°“√π”§«“¡√Ÿâ·≈–∑—°…–∑’Ë‰¥â®“°°“√‡√’¬π  À√◊Õ‰¥â®“°°“√Ωñ°‰ª§‘¥Õ¬à“ßµàÕ‡π◊ËÕß  ‡æ√“–

„π°“√ Õπ  §√ŸºŸâ Õπ®–µâÕß°√–µÿâπ„ÀâºŸâ‡√’¬πÕ¬“°∑’Ë®–§‘¥  (want to think)  ·≈–®–µâÕß„Àâ ‘Ëß∑’ËºŸâ‡√’¬π®–§‘¥  (give

to think) [3]

°“√‡√’¬π°“√ Õπ‚¥¬„™âªí≠≠“ √â“ß √√§åπ—Èπ  ‡ªìπ ‘Ëß∑’Ë‡°‘¥¢÷Èπ®“°§«“¡ “¡“√∂„π°“√¢¬“¬§«“¡§‘¥ [4]

·≈–‡ªìπ°“√∫Ÿ√≥“°“√∑“ß§«“¡§‘¥¢Õß‚≈°¿“¬πÕ°µ“¡§«“¡‡ªìπ®√‘ß°—∫§«“¡µâÕß°“√¿“¬„π¢Õß∫ÿ§§π—Èπ [5] À√◊Õ

‡ªìπ§ÿ≥¿“æ¢Õß§«“¡§‘¥∑’Ë‡°‘¥¢÷Èπ„π≈—°…≥–∑’Ë·µ°µà“ß·≈–µàÕ‡π◊ËÕß°—π ‡ªìπ§«“¡§≈àÕß∑“ß§«“¡§‘¥‡æ◊ËÕ¬◊¥À¬ÿàπ„π

°“√ª√–¬ÿ°µå„™âß“π [6] À√◊Õ‡ªìπ≈—°…≥–∑“ß§«“¡§‘¥∑’Ë‡ªìπæÀÿ¡‘µ‘ ∑”„Àâ‡°‘¥·π«§«“¡§‘¥√Ÿª·∫∫„À¡à ‡æ◊ËÕ°“√ª√—∫ª√ÿß

„À¡à®“°ª√– ∫°“√≥å‡°à“∑’Ë°àÕ„Àâ‡°‘¥ª√–‚¬™πå [7] §«“¡§‘¥¥—ß°≈à“«∑”„Àâ‡°‘¥°√–∫«π‡√’¬π√Ÿâ‡™‘ßªí≠≠“ √â“ß √√§å

´÷Ëßª√–°Õ∫¥â«¬¢—ÈπµÕπ¢Õß °“√§âπæ∫§«“¡®√‘ß °“√§âπæ∫ªí≠À“ °“√µ—Èß ¡¡µ‘∞“π °“√§âπæ∫§”µÕ∫ ·≈–°“√

¬Õ¡√—∫º≈®“°°“√§âπ§«â“∑¥≈Õß [8]

„π√–∫∫°“√‡√’¬π°“√ Õπ∑“ß™à“ßÕÿµ “À°√√¡π—Èπ ‡ªìπÕ’°√–∫∫Àπ÷Ëß∑’ËµâÕß°“√„ÀâºŸâ‡√’¬π §‘¥‡ªìπ ∑”‡ªìπ

·≈–·°âªí≠À“‡ªìπ ¥â«¬°“√§‘¥Õ¬à“ßµàÕ‡π◊ËÕß ‚¥¬‡©æ“–°“√‡√’¬π°“√ Õπ∑“ß™à“ß¬πµå ®–‡ªìπ°“√‡√’¬π°“√ Õπ

∑“ß¿“§∑ƒ…Æ’·≈–°“√‡√’¬π°“√ Õπ∑“ß¿“§ªØ‘∫—µ‘ ºŸâ‡√’¬π∑’Ë ”‡√Á®°“√»÷°…“‰ª·≈â« ·µà‰¡à “¡“√∂‰ªªØ‘∫—µ‘ß“π

∑“ß™à“ß¬πµå‡¡◊ËÕ‡√‘Ë¡µâπ∑”ß“π‰¥â ®“°°“√«‘‡§√“–Àå ¿“æªí≠À“∑’Ë‡°‘¥¢÷Èπ ¡’ “‡Àµÿ¡“®“°À≈“¬ª√–°“√¥—ßπ’È
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1.1.1 √–∫∫°“√‡√’¬π°“√ Õπ·∫∫‡¥‘¡∑’Ë¡ÿàß‡πâπ„ÀâºŸâ‡√’¬π ‡√’¬π√Ÿâ„π¿“§∑ƒ…Æ’°àÕπ ·≈â«®÷ß„Àâ

‡√’¬π√Ÿâ∑“ß¿“§ªØ‘∫—µ‘„π¿“¬À≈—ß Õ“®®–‡ªìπ‡Àµÿ„ÀâºŸâ‡√’¬π¢“¥§«“¡§‘¥∑“ßªí≠≠“ √â“ß √√§å‰ª ‡æ√“–„π∫“ß

À—«¢âÕ “¡“√∂„ÀâºŸâ‡√’¬π ‡√’¬π√Ÿâ∑“ß¿“§ªØ‘∫—µ‘‰¥â‡≈¬ ‡¡◊ËÕ‡√’¬π√Ÿâ∑“ß¿“§ªØ‘∫—µ‘‡ √Á® ‘Èπ·≈â« Õ“®„Àâ‡√’¬π√Ÿâ∑“ß¿“§

∑ƒ…Æ’„π¿“¬À≈—ß°Á‰¥â ´÷Ëß∑ÿ°‡π◊ÈÕÀ“‰¡à®”‡ªìπµâÕß‡√’¬π∑“ß¿“§∑ƒ…Æ’°àÕπ°Á‰¥â ·≈–∫“ß‡π◊ÈÕÀ“µâÕß Õπ∑—Èß¿“§

ªØ‘∫—µ‘·≈–∑ƒ…Æ’§«∫§Ÿà°—π‰ª„π‡«≈“‡¥’¬«°—π ®÷ß∑”„ÀâºŸâ‡√’¬π‡°‘¥§«“¡§‘¥∑“ßªí≠≠“ √â“ß √√§å

1.1.2  °“√‡√’¬π°“√ Õπ„π√–∫∫‡¥‘¡ ‡ªìπ°“√π”‡Õ“‡π◊ÈÕÀ“√“¬«‘™“‰ªºŸ°µ‘¥°—∫√–¬–‡«≈“°“√ Õπ

´÷Ëß∑”„Àâ√–¬–‡«≈“‡ªìπµ—«°”Àπ¥‡π◊ÈÕÀ“

1.1.3 „π‡π◊ÈÕÀ“∫∑‡√’¬π∑’Ë¡’§«“¡ ≈—∫´—∫´âÕπÀ√◊Õ¡’§«“¡≈–‡Õ’¬¥¡“°Ê ∑”„ÀâºŸâ‡√’¬π‡°‘¥§«“¡

‡∫◊ËÕÀπà“¬∑’Ë®–µâÕß§Õ¬·µàøíßºŸâ Õπ·µà‡æ’¬ßΩÉ“¬‡¥’¬« ·µà∂â“‡°‘¥®“°°“√‡√’¬π√Ÿâ¥â«¬µπ‡Õß ®–∑”„ÀâºŸâ‡√’¬π πÿ°°—∫

§«“¡§‘¥¢ÕßºŸâ‡√’¬π‡Õß ‚¥¬∑’Ë§√ŸºŸâ Õπ‡ªìπºŸâ¥Ÿ·≈À√◊Õ§«∫§ÿ¡Õ¬ŸàÀà“ßÊ

1.1.4 °“√∑’ËºŸâ Õπ ‰¡à®—¥°≈ÿà¡ºŸâ‡√’¬π·¬°µ“¡§«“¡ “¡“√∂¢ÕßºŸâ‡√’¬π ‡ªìπ‡Àµÿ„Àâ°≈ÿà¡∑’Ë¡’æ◊Èπ

∞“πÕ¬Ÿà·≈â«‡°‘¥°“√‡∫◊ËÕÀπà“¬  ∂â“§√ŸºŸâ ÕπµâÕß Õπ´È”°—∫°≈ÿà¡ºŸâ‡√’¬πÕàÕπ

1.1.5 °“√‡√’¬π°“√ Õπ∑’Ë„ÀâºŸâ‡√’¬π ‡√’¬π√Ÿâ∑“ß∑ƒ…Æ’°àÕππ—Èπ Õ“®®–‡ªìπ “‡Àµÿ„ÀâºŸâ‡√’¬π‰¡à‡°‘¥

ªí≠≠“ √â“ß √√§å ‡π◊ËÕß®“°ºŸâ‡√’¬π‰¡à‡ÀÁπ¢Õß®√‘ß ‡ª√’¬∫‡ ¡◊Õπ°”·æßªî¥°—Èπ§«“¡§‘¥¢ÕßºŸâ‡√’¬π‰«â ∑”„Àâ§«“¡

§‘¥¢ÕßºŸâ‡√’¬π‰¡à‡ªî¥°«â“ß

®“° ¿“æªí≠À“∑’Ë‡°‘¥¢÷Èπ„π°“√‡√’¬π°“√ Õπ ‚¥¬‡©æ“–∑“ß™à“ß¬πµå®–æ∫«à“ °“√ Õπ‡æ◊ËÕ„Àâ‡°‘¥

ªí≠≠“ √â“ß √√§åπ—Èπ ®–µâÕß°√–µÿâπ„ÀâºŸâ‡√’¬πÕ¬“°§‘¥ §‘¥‰¥âÀ≈“¬∑‘»∑“ß ‚¥¬‡©æ“–Õ¬à“ß¬‘ËßÕß§åª√–°Õ∫°“√

 Õπ∑’Ë ”§—≠ °Á§◊Õ ™ÿ¥°“√ Õπ ‡æ√“–™ÿ¥°“√ Õπ®–‡ªìπ ◊ËÕ™à«¬„ÀâºŸâ‡√’¬π‡°‘¥°“√§‘¥ªí≠≠“ √â“ß √√§å®“°°“√‡√’¬π‰¥â

·≈–™ÿ¥°“√ Õππ—ÈπµâÕß°√–µÿâπ„ÀâºŸâ‡√’¬πÕ¬“°∑’Ë®–§‘¥¥â«¬

2.  «—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬

1.  ‡æ◊ËÕ √â“ß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå „πÀ—«¢âÕ‡√◊ËÕß °“√∫√‘°“√√–∫∫√–∫“¬

    §«“¡√âÕπ¥â«¬πÈ”

2.  ‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπ∑’Ë √â“ß¢÷Èπ

3.  ‡æ◊ËÕ«—¥º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π¢ÕßºŸâ‡√’¬π®“°°“√„™â™ÿ¥°“√ Õπ∑’Ë √â“ß¢÷Èπ

3.   ¡¡µ‘∞“π°“√«‘®—¬

1.  ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå „πÀ—«¢âÕ °“√∫√‘°“√√–∫∫√–∫“¬§«“¡

√âÕπ¥â«¬πÈ”  ∑’Ë®—¥ √â“ß¢÷Èπ‡¡◊ËÕ∑¥≈Õß°—∫°≈ÿà¡µ—«Õ¬à“ß  ‚¥¬∑”·∫∫∑¥ Õ∫√–À«à“ß‡√’¬π·≈–À≈—ß‡√’¬πÕ¬Ÿà„π‡°≥±å

80/80
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2.  º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π¢ÕßºŸâ‡√’¬πÀ≈—ß°“√‡√’¬π®“°™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå  À—«¢âÕ

°“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ”  Ÿß°«à“º≈ —¡ƒ∑∏‘Ï°àÕπ°“√‡√’¬π∑’Ë√–¥—∫π—¬ ”§—≠ 0.05

4.  ¢Õ∫‡¢µ¢Õß°“√»÷°…“

4.1 ¢Õ∫‡¢µ¢Õß™ÿ¥°“√ Õπ

„π°“√®—¥∑”™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå‰¥â°”Àπ¥¢Õ∫‡¢µ¢Õß™ÿ¥°“√ Õπ‰«â¥—ßπ’È

1. ™ÿ¥§Ÿà¡◊Õ§√ŸΩñ°

2. ™ÿ¥§Ÿà¡◊ÕºŸâ‡¢â“√—∫°“√Ωñ°

3. ™ÿ¥·∫∫∑¥ Õ∫∑“ß¿“§∑ƒ…Æ’·≈–¿“§ªØ‘∫—µ‘  ´÷Ëß„π™ÿ¥§Ÿà¡◊Õ§√ŸΩñ°·≈–§Ÿà¡◊ÕºŸâ‡¢â“√—∫°“√Ωñ°®–

ª√–°Õ∫¥â«¬‚¡¥ÿ≈°“√‡√’¬π®”π«π 7 ‚¡¥ÿ≈ ¥—ßπ’È

‚¡¥ÿ≈∑’Ë 1    °“√„™â‡§√◊ËÕß¡◊Õ™à“ßæ◊Èπ∞“π

‚¡¥ÿ≈∑’Ë 2    À≈—°°“√√–∫“¬§«“¡√âÕπ¥â«¬πÈ” À¡âÕπÈ” ·≈–∂—ßæ—°πÈ” ”√Õß

‚¡¥ÿ≈∑’Ë 3    ªíö¡πÈ” ‡∑Õ√å‚¡ µ—µ

‚¡¥ÿ≈∑’Ë 4    æ—¥≈¡√–∫“¬§«“¡√âÕπ  “¬æ“π¢—∫ Õÿª°√≥å‡™◊ËÕ¡µàÕ¥â«¬¢Õß‡À≈«§«∫§ÿ¡¥â«¬Õÿ≥À¿Ÿ¡‘

‚¡¥ÿ≈∑’Ë 5    °“√∂Õ¥ µ√«® Õ∫ À√◊Õ‡ª≈’Ë¬π‡∑Õ√å‚¡ µ—µ

‚¡¥ÿ≈∑’Ë 6    °“√‡ª≈’Ë¬π∂à“¬πÈ”À≈àÕ‡¬Áπ

‚¡¥ÿ≈∑’Ë 7    °“√µ√«®«—¥ °“√√—Ë« ¢ÕßπÈ”„π√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬·√ß¥—π

4.2  µ—«·ª√∑’Ë„™â„π°“√»÷°…“

1. µ—«·ª√µâπ §◊Õ °“√‡√’¬π√Ÿâ¢Õß°≈ÿà¡µ—«Õ¬à“ß ‚¥¬„™â™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå

À—«¢âÕ°“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ”

2. µ—«·ª√µ“¡ §◊Õ  ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπ ·≈–º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π¢Õß°≈ÿà¡µ—«Õ¬à“ß

®“°°“√„™â™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå  À—«¢âÕ°“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ”

5. «‘∏’°“√»÷°…“

°“√ √â“ß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå §≥–ºŸâ«‘®—¬‰¥â°”Àπ¥¢—ÈπµÕπ„π°“√»÷°…“ ¥—ß√“¬

≈–‡Õ’¬¥µàÕ‰ªπ’È

1.  »÷°…“ ¿“æ°“√‡√’¬π°“√ Õπ∑“ß™à“ß¬πµåµ—Èß·µàÕ¥’µ∂÷ßªí®®ÿ∫—π

2.  »÷°…“°“√‡√’¬π°“√ Õπ‡æ◊ËÕªí≠≠“ √â“ß √√§å °√–∫«π°“√‡√’¬π√Ÿâ‡™‘ßªí≠≠“ √â“ß √√§å
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3.  ª√–¬ÿ°µå°“√ Õπªí≠≠“ √â“ß √√§å°—∫ß“π™à“ß¬πµå

4.   «‘‡§√“–Àå‡π◊ÈÕÀ“∑“ß™à“ß¬πµå‡æ◊ËÕ®—¥∑”™ÿ¥°“√ Õπ„π≈—°…≥–‚¡¥ÿ≈µ—«Õ¬à“ß °“√‡√’¬π°“√ Õπ∑“ß ™à“ß¬πµå

5.  ¥”‡π‘π°“√®—¥∑”™ÿ¥°“√ Õπ ´÷Ëß‡ªìπ‚¡¥ÿ≈°“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ” ∑—Èß¿“§∑ƒ…Æ’·≈–

¿“§ªØ‘∫—µ‘

6.  ®—¥∑”¢âÕ Õ∫‡æ◊ËÕ«—¥ªí≠≠“ √â“ß √√§å∑—Èß∑“ß¥â“π∑ƒ…Æ’·≈–∑“ßªØ‘∫—µ‘

7.  µ√«® Õ∫™ÿ¥°“√ Õπ∑’Ë®—¥ √â“ß¢÷Èπ‚¥¬ºŸâ‡™’Ë¬«™“≠ ·≈–·°â‰¢µ“¡§”·π–π”

8.   ¥”‡π‘π°“√∑¥≈Õß∑¥ Õ∫™ÿ¥°“√ Õπ∑’Ë®—¥ √â“ß¢÷Èπ¥â«¬«‘∏’ Õπ·∫∫‚¡¥ÿ≈ (Modular Teaching Method)

‚¥¬„™â ◊ËÕª√– ¡ ÷́Ëßª√–°Õ∫¥â«¬ ™ÿ¥°“√ Õπ ™‘Èπ à«π√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ”∑’Ë‡ªìπ¢Õß®√‘ß∑—ÈßÀ¡¥ ‡§√◊ËÕß¬πµå

·≈–Õÿª°√≥åÕ◊ËπÊ µ“¡∑’Ë°”Àπ¥‰«â„π‚¡¥ÿ≈°“√Ωñ°·µà≈–‚¡¥ÿ≈

9.  «‘‡§√“–Àåº≈·≈–·°â‰¢¢âÕ∫°æ√àÕß¢Õß™ÿ¥°“√ Õπ∑’Ë √â“ß¢÷Èπ §√—Èß∑’Ë 1 À≈—ß®“°°“√π”‰ª∑¥≈Õß„™â

        10. ¥”‡π‘π°“√∑¥≈Õß∑¥ Õ∫™ÿ¥°“√ Õπ∑’Ëª√—∫ª√ÿß„À¡à ‚¥¬„™â«‘∏’ Õπ·≈– ◊ËÕª√– ¡ ‡™àπ‡¥’¬«°—∫¢âÕ 8.

11. «‘‡§√“–Àåº≈·≈–·°â‰¢¢âÕ∫°æ√àÕß™ÿ¥°“√ Õπ §√—Èß∑’Ë 2

12. π”‰ª∑¥≈Õß∑¥ Õ∫°—∫°≈ÿà¡µ—«Õ¬à“ß¢π“¥ 30 §π ¥â«¬«‘∏’ Õπ·≈– ◊ËÕª√– ¡ ‡™àπ‡¥’¬«°—∫¢âÕ 8.

13. «‘‡§√“–Àåº≈‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπ ·≈–À“º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π®“°°“√„™â™ÿ¥°“√ Õπ

∑’Ë®—¥ √â“ß¢÷Èπ

6.   ∂‘µ‘∑’Ë„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

6.1  ∂‘µ‘∑’Ë„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπ À“‰¥â®“° Ÿµ√¥—ßπ’È
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6.2   ∂‘µ‘∑’Ë„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕÀ“º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π®“°°“√„™â™ÿ¥°“√ Õπ  “¡“√∂

∑¥ Õ∫‰¥â‚¥¬„™â°“√·®°·®ß·∫∫∑’ (t-Distribution) [9] ¥—ßπ’È

7. º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

7.1  º≈°“√«‘‡§√“–Àå·∫∫ª√–‡¡‘π§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπ ”À√—∫ºŸâ‡™’Ë¬«™“≠

        §≥–ºŸâ«‘®—¬‰¥âπ”™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå‰ª„ÀâºŸâ‡™’Ë¬«™“≠®”π«π 5 ∑à“π µ√«®

 Õ∫ „π à«π¢Õß‡π◊ÈÕÀ“ «—µ∂ÿª√– ß§å ·≈–°“√π”‡ πÕ√Ÿª¿“æ µ—«Õ—°…√ ·∫∫∑¥ Õ∫ °“√„™â∫∑‡√’¬π ´÷ËßºŸâ

‡™’Ë¬«™“≠‰¥âª√–‡¡‘π§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπ‰«â¥—ßµ“√“ß∑’Ë 1

E2

N                     

At                    

Bt                    

Ai

N

1i

Bi

N

1i

= §–·ππ·∫∫∑¥ Õ∫À≈—ß‡√’¬π§‘¥‡ªìπ√âÕ¬≈–

= §–·ππ√«¡¢ÕßºŸâ‡√’¬π®“°°“√∑”·∫∫∑¥ Õ∫√–À«à“ß‡√’¬π

= §–·ππ√«¡¢ÕßºŸâ‡√’¬π®“°°“√∑”·∫∫∑¥ Õ∫À≈—ß‡√’¬π

= §–·ππ‡µÁ¡¢Õß·∫∫∑¥ Õ∫√–À«à“ß‡√’¬π

= §–·ππ‡µÁ¡¢Õß·∫∫∑¥ Õ∫À≈—ß‡√’¬π

= ®”π«π§π (°≈ÿà¡µ—«Õ¬à“ß)
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µ“√“ß∑’Ë 1  º≈°“√«‘‡§√“–Àå·∫∫ª√–‡¡‘π§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå „πÀ—«¢âÕ‡√◊ËÕß

             °“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ”‚¥¬ºŸâ‡™’Ë¬«™“≠

√“¬°“√ª√–‡¡‘π §à“‡©≈’Ë¬ §«“¡À¡“¬

1. ‡π◊ÈÕÀ“ «—µ∂ÿª√– ß§å ·≈–°“√π”‡ πÕ

1.3  §«“¡ Õ¥§≈âÕß¢Õß‡π◊ÈÕÀ“°—∫®ÿ¥¡ÿàßÀ¡“¬‡™‘ßæƒµ‘°√√¡ 4.80 ¥’¡“°

1.1  §«“¡™—¥‡®π¢Õß«—µ∂ÿª√– ß§å 4.60 ¥’¡“°

1.2  §«“¡™—¥‡®π ·≈–§«“¡∂Ÿ°µâÕß¢Õß‡π◊ÈÕÀ“ 4.60 ¥’¡“°

1.4  §«“¡‡À¡“– ¡„π√Ÿª·∫∫·≈–«‘∏’°“√π”‡ πÕ 4.60 ¥’¡“°

1.5  §«“¡‡À¡“– ¡„π°“√π”‡¢â“ Ÿà∫∑‡√’¬π 4.00 ¥’

1.6  ≈”¥—∫¢—ÈπµÕπ„π°“√π”‡ πÕ‡π◊ÈÕÀ“ 4.20 ¥’

1.7  §«“¡¬“°ßà“¬„π°“√π”‡ πÕ 4.40 ¥’

1.8  §«“¡ —¡æ—π∏å¢Õß‡π◊ÈÕÀ“„π∫∑‡√’¬π‚¡¥ÿ≈ 4.00 ¥’

1.9  §«“¡ ¡∫Ÿ√≥å¢Õß∫∑‡√’¬π‚¡¥ÿ≈ 4.60 ¥’¡“°

§à“‡©≈’Ë¬ 4.42 ¥’

2.  √Ÿª¿“æ

 2.5  §«“¡πà“ π„®¢Õß‡∑§π‘§°“√π”‡ πÕ√Ÿª¿“æ„π‚¡¥ÿ≈ 4.40 ¥’

§à“‡©≈’Ë¬ 4.34 ¥’

3.  µ—«Õ—°…√

 3.1  √Ÿª·∫∫¢Õßµ—«Õ—°…√∑’Ë„™â„π°“√π”‡ πÕ 4.20 ¥’

§à“‡©≈’Ë¬ 4.20 ¥’

 3.6  °“√®—¥«“ßµ”·Àπàß¢Õßµ—«Õ—°…√‡À¡“– ¡·≈–ßà“¬µàÕ§«“¡‡¢â“„® 4.20 ¥’

 3.5  §«“¡‡¥àπ™—¥¢ÕßÀ—«¢âÕ À√◊Õ à«π∑’Ë‡πâπ§«“¡ ”§—≠ 4.20 ¥’

    3.4  §«“¡Àπ“·πàπ¢Õßµ—«Õ—°…√ 4.00 ¥’

 3.3  §«“¡‡À¡“– ¡¢Õß¢π“¥µ—«Õ—°…√ 4.40 ¥’

 3.2  §«“¡™—¥‡®π¢Õßµ—«Õ—°…√ 4.20 ¥’

 2.7  §«“¡‡À¡“– ¡¢Õß°“√®—¥Àπâ“√–À«à“ß¿“æ°—∫µ—«Õ—°…√ 4.80 ¥’¡“°

 2.6  §«“¡ ¡¥ÿ≈¬å¢Õß¿“æ°—∫‡π◊ÈÕÀ“ 4.00 ¥’

 2.4  §«“¡‡À¡“– ¡¢Õß¿“æ°√“øî°∑’Ëπ”‡ πÕ 4.20 ¥’

 2.3  §«“¡ Õ¥§≈âÕß¢Õß√Ÿª¿“æ°—∫‡π◊ÈÕÀ“ 4.00 ¥’

 2.2  §«“¡‡À¡“– ¡¢Õß√Ÿª¿“æ„π°“√ ◊ËÕ§«“¡À¡“¬ 4.60 ¥’¡“°

 2.1  §ÿ≥¿“æ¢Õß√Ÿª¿“æ 4.40 ¥’
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®“°µ“√“ß∑’Ë 1 «‘‡§√“–Àå·∫∫ª√–‡¡‘πº≈‡æ◊ËÕÀ“§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå „π

À—«¢âÕ‡√◊ËÕß °“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ” ‚¥¬ºŸâ‡™’Ë¬«™“≠®”π«π 5 ∑à“π æ∫«à“ „π à«π¢Õß‡π◊ÈÕÀ“

«—µ∂ÿª√– ß§å ·≈–°“√π”‡ πÕ §à“‡©≈’Ë¬¢Õß§–·ππ¡’§à“ 4.42 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’ „π à«π¢Õß√Ÿª¿“æ §à“‡©≈’Ë¬¢Õß

§–·ππ¡’§à“ 4.34 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’ „π à«π¢Õßµ—«Õ—°…√ §à“‡©≈’Ë¬¢Õß§–·ππ¡’§à“ 4.20 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’  „π à«π

¢Õß·∫∫∑¥ Õ∫ §à“‡©≈’Ë¬¢Õß§–·ππ¡’§à“ 4.15 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’ ·≈–„π à«π¢Õß°“√„™â∫∑‡√’¬π §à“‡©≈’Ë¬¢Õß

§–·ππ¡’§à“ 4.06 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’ ¥—ßπ—Èπ æ∫«à“§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå „πÀ—«¢âÕ

‡√◊ËÕß °“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ”‚¥¬√«¡¡’§à“‡©≈’Ë¬ 4.23 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’

7.2  °“√«‘‡§√“–Àåº≈‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå

§≥–ºŸâ«‘®—¬‰¥âπ”™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå‰ª∑¥ Õ∫°—∫°≈ÿà¡µ—«Õ¬à“ß ®”π«π 30 §π ´÷Ëß

‡ªìπºŸâ‡√’¬π®“° ∂“∫—πæ—≤π“Ωï¡◊Õ·√ßß“π ®—ßÀ«—¥√“™∫ÿ√’ ´÷ËßºŸâ‡√’¬π‡À≈à“π—Èπ‰¡à‡§¬‡√’¬π√Ÿâ„πÀ—«¢âÕ °“√∫√‘°“√√–∫∫

√–∫“¬§«“¡√âÕπ¥â«¬πÈ”¡“°àÕπ  ‰¥âº≈°“√«‘‡§√“–Àå¥—ßµ“√“ß∑’Ë 2

√“¬°“√ª√–‡¡‘π §à“‡©≈’Ë¬ §«“¡À¡“¬
4.  ·∫∫∑¥ Õ∫

5.  °“√„™â∫∑‡√’¬π

 4.1  ¢âÕ Õ∫µ√ßµ“¡«—µ∂ÿª√– ß§å∑’Ë°”Àπ¥‰«â 4.00 ¥’
 4.2  §«“¡™—¥‡®π¢Õß¢âÕ Õ∫´÷Ëßßà“¬µàÕ°“√µ’§«“¡ 4.20 ¥’
 4.3  ¿“…“∑’Ë„™â„π¢âÕ Õ∫ßà“¬µàÕ§«“¡‡¢â“„® 4.40 ¥’
 4.4  ®”π«π¢âÕ Õ∫¡’§«“¡‡À¡“– ¡„π·µà≈–‚¡¥ÿ≈ 4.00 ¥’

§à“‡©≈’Ë¬ 4.15 ¥’

 5.1  §«“¡ –¥«°·≈–§«“¡§≈àÕß·§≈à«„π°“√„™â‚¡¥ÿ≈ 4.20 ¥’
 5.2  ∫∑‡√’¬πßà“¬µàÕ°“√‡√’¬π√Ÿâ·≈–°“√ªØ‘∫—µ‘ß“π 4.00 ¥’
 5.3  §«“¡ª√–∑—∫„®„π°“√„™â‚¡¥ÿ≈ 4.00 ¥’

§à“‡©≈’Ë¬ 4.06 ¥’
§à“‡©≈’Ë¬√«¡ 4.23 ¥’
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    µ“√“ß∑’Ë 2  · ¥ß§à“¢Õß§–·ππ∑¥ Õ∫√«¡√–À«à“ß‡√’¬π·≈–§–·ππ∑¥ Õ∫√«¡À≈—ß‡√’¬π

§π∑’Ë
(N)

§–·ππ∑¥ Õ∫√«¡√–À«à“ß‡√’¬π
¿“§∑ƒ…Æ’·≈–ªØ‘∫—µ‘  (100 §–·ππ)

§–·ππ∑¥ Õ∫√«¡À≈—ß‡√’¬π
¿“§∑ƒ…Æ’·≈–¿“§ªØ‘∫—µ‘  (100 §–·ππ)

1 83 86

2 81 80

3 80 82

4 78 80

5 84 85

6 81 82
7 77 78

8 75 79

9 81 81

10 84 86

11 76 78

12 84 83

13 83 84

14 84 83

15 76 78

16 85 85

17 83 82

18 81 80

19 81 80

20 76 77

22 85 84

23 81 82

24 77 78

25 78 78

26 81 80

27 82 82

28 84 83

29 78 77

30 80 82

√«¡ 2,424 2,441

21 85 86
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7.2.1  °“√À“§à“§–·ππ·∫∫∑¥ Õ∫√–À«à“ß‡√’¬π§‘¥‡ªìπ√âÕ¬≈–  (E1)

7.2.2  °“√À“§à“§–·ππ·∫∫∑¥ Õ∫À≈—ß‡√’¬π§‘¥‡ªìπ√âÕ¬≈–  (E2)
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º≈®“°°“√«‘‡§√“–Àå§à“¢Õß§–·ππ®“°·∫∫∑¥ Õ∫√–À«à“ß‡√’¬π (E1) §‘¥‡ªìπ√âÕ¬≈– 80.80 ·≈–§à“¢Õß

§–·ππ®“°·∫∫∑¥ Õ∫À≈—ß‡√’¬π (E2) §‘¥‡ªìπ√âÕ¬≈– 81.36 ¥—ßπ—Èπ º≈°“√«‘‡§√“–Àåæ∫«à“ ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥

°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµåÕ¬Ÿà„π‡°≥±å 80/80 µ“¡∑’Ë°”Àπ¥‰«â

7.3  °“√«‘‡§√“–Àåº≈‡æ◊ËÕÀ“º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π

§≥–ºŸâ«‘®—¬‰¥âπ”·∫∫∑¥ Õ∫°àÕπ°“√‡√’¬π ´÷Ëß‡ªìπ·∫∫∑¥ Õ∫‡æ◊ËÕ«—¥§«“¡√Ÿâ §«“¡ “¡“√∂¢ÕßºŸâ‡√’¬π

„π‡π◊ÈÕÀ“™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå À—«¢âÕ°“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ” ‚¥¬∑¥ Õ∫

°—∫°≈ÿà¡µ—«Õ¬à“ß®”π«π 30 §π ´÷Ëß‡ªìπºŸâ‡√’¬π®“° ∂“∫—πæ—≤π“Ωï¡◊Õ·√ßß“π ®—ßÀ«—¥√“™∫ÿ√’ ´÷ËßºŸâ‡√’¬π‡À≈à“π—Èπ‰¡à

‡§¬‡√’¬π√Ÿâ„πÀ—«¢âÕ°“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¡“°àÕπ ®“°°“√«‘‡§√“–Àåº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πª√“°Øº≈¥—ß

µ“√“ß∑’Ë 3

 µ“√“ß∑’Ë 3  · ¥ß§à“¢Õß§–·ππ∑¥ Õ∫√«¡°àÕπ°“√‡√’¬π·≈–§–·ππ∑¥ Õ∫À≈—ß‡√’¬π

ºŸâ‡√’¬π
§π∑’Ë
(N)

§–·ππ∑¥ Õ∫√«¡
°àÕπ°“√‡√’¬π
¿“§∑ƒ…Æ’·≈–

¿“§ªØ‘∫—µ‘
(100  §–·ππ)

§–·ππ∑¥ Õ∫√«¡
À≈—ß°“√‡√’¬π
¿“§∑ƒ…Æ’·≈–

¿“§ªØ‘∫—µ‘
(100  §–·ππ)

º≈µà“ß¢Õß
§–·ππ (D)

º≈µà“ß¢Õß
§–·ππ¬°°”≈—ß

 Õß  (D2)

1 24 86 62 3,844
2 32 80 48 2,304
3 26 82 56 3,136
4 30 80 50 2,500

5 27 85 58 3,364

6 20 82 62 3,844
7 25 78 53 2,809
8 35 79 44 1,936
9 24 81 57 3,249

10 22 86 64 4,096

11 37 78 41 1,681

12 32 83 51 2,601
13 34 84 50 2,500
14 24 83 59 3,481
15 20 78 58 3,364
16 25 85 60 3,600

17 32 82 50 2,500
18 31 80 49 2,401
19 22 80 58 3,364

20 36 77 41 1,681
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®“°µ“√“ß∑’Ë 3 · ¥ß§à“¢Õß§–·ππ∑¥ Õ∫√«¡°àÕπ°“√‡√’¬π·≈–§–·ππ∑¥ Õ∫À≈—ß°“√‡√’¬π (∑—Èß¿“§∑ƒ…Æ’

·≈–¿“§ªØ‘∫—µ‘) ®“°®”π«π°≈ÿà¡µ—«Õ¬à“ß 30 §π) §–·ππ‡©≈’Ë¬¢Õß·∫∫∑¥ Õ∫°àÕπ°“√‡√’¬π¡’§à“‡∑à“°—∫  27.8 §–·ππ

§–·ππ‡©≈’Ë¬¢Õß·∫∫∑¥ Õ∫À≈—ß°“√‡√’¬π¡’§à“‡∑à“°—∫  81.36  §–·ππ  π”§à“¢Õß§–·ππ∑’Ë‰¥â‰ª∑¥ Õ∫ ¡¡µ‘∞“π

§à“ t ∑’Ë§”π«≥‰¥â¡’§à“‡∑à“°—∫ 42.09 ·≈–π”‰ª‡ª√’¬∫‡∑’¬∫°—∫§à“ t „πµ“√“ß«‘°ƒµ¢Õß t ´÷ËßÕ¬Ÿà„π¿“§

ºπ«°¥â“πÀ≈—ß  æ∫«à“ §à“«‘°ƒµ¢Õß t  ¢Õß™—Èπ·Ààß§«“¡‡ªìπÕ‘ √– (Degree of Freedom) d.f. = N-1 ´÷Ëß®–‰¥â§à“

30-1 = 29 ·≈–µ√«® Õ∫§à“ t ∑’Ë™—Èπ·Ààß§«“¡‡ªìπÕ‘ √–∑’Ë 29  ¡’§à“ t  ¥—ßπ’È ∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 §à“«‘°ƒµ¢Õß t
¡’§à“‡∑à“°—∫ 1.699

ºŸâ‡√’¬π
§π∑’Ë
(N)

§–·ππ∑¥ Õ∫√«¡
°àÕπ°“√‡√’¬π
¿“§∑ƒ…Æ’·≈–

¿“§ªØ‘∫—µ‘
(100  §–·ππ)

§–·ππ∑¥ Õ∫√«¡
À≈—ß°“√‡√’¬π
¿“§∑ƒ…Æ’·≈–

¿“§ªØ‘∫—µ‘
(100  §–·ππ)

º≈µà“ß¢Õß
§–·ππ (D)

º≈µà“ß¢Õß
§–·ππ¬°°”≈—ß

 Õß  (D2)

º≈√«¡ 834 2,441 1,607 87,491

30 28 82 54 2,916

29 24 77 53 2,809

28 20 83 63 3,969

27 21 82 61 3,721

26 25 80 55 3,025

25 37 78 41 1,681

24 35 78 43 1,849

23 34 82 48 2,304

22 25 84 59 3,481

21 27 86 59 3,481

 µ“√“ß∑’Ë 3 (µàÕ)  · ¥ß§à“¢Õß§–·ππ∑¥ Õ∫√«¡°àÕπ°“√‡√’¬π·≈–§–·ππ∑¥ Õ∫À≈—ß‡√’¬π
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®–‡ÀÁπ‰¥â«à“§à“ t ∑’Ë§”π«≥‰¥â¡’§à“ Ÿß°«à“§à“«‘°ƒµ¢Õß t ®“°µ“√“ß∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 · ¥ß«à“
º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π§√—ÈßÀ≈—ß Ÿß°«à“º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π°àÕπ°“√‡√’¬π®√‘ß ¥—ßπ—Èπ ‡√“®÷ß¬Õ¡√—∫ ¡¡µ‘∞“π∑’Ë
«à“ º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π¢ÕßºŸâ‡√’¬πÀ≈—ß°“√‡√’¬π®“°™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå À—«¢âÕ°“√∫√‘°“√
√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ” Ÿß°«à“º≈ —¡ƒ∑∏‘Ï°àÕπ°“√‡√’¬π∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 ®√‘ß ´÷Ëß· ¥ß«à“ ™ÿ¥°“√ Õπ

∑’Ë®—¥ √â“ß¢÷Èππ—Èππ”‰ª„™â‰¥âº≈¥’®√‘ß ∑”„ÀâºŸâ‡√’¬π‡°‘¥º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π®“°°“√„™â™ÿ¥°“√ Õπ¥—ß∑’Ë°≈à“«¡“·≈â«

8. º≈°“√«‘®—¬

1. º≈°“√«‘‡§√“–Àå·∫∫ª√–‡¡‘π§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå „πÀ—«¢âÕ‡√◊ËÕß °“√
∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ”‚¥¬ºŸâ‡™’Ë¬«™“≠∑—ÈßÀ¡¥ 5 ∑à“π ‰¥â§à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß‡π◊ÈÕÀ“
«—µ∂ÿª√– ß§å  ·≈–°“√π”‡ πÕ 4.42 ́ ÷ËßÕ¬Ÿà„π‡°≥±å¥’ §à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß√Ÿª¿“æ 4.34 ́ ÷ËßÕ¬Ÿà„π‡°≥±å¥’
§à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß°“√„™âµ—«Õ—°…√  4.20  ́ ÷ËßÕ¬Ÿà„π‡°≥±å¥’   §à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß·∫∫∑¥ Õ∫
4.15 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’ ·≈–§à“‡©≈’Ë¬¢Õß§–·ππ„π à«π¢Õß°“√„™â∫∑‡√’¬π‚¡¥ÿ≈ 4.06 ´÷ËßÕ¬Ÿà„π‡°≥±å¥’ ®–æ∫«à“ §à“
‡©≈’Ë¬¢Õß°“√ª√–‡¡‘π§ÿ≥¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå ¡’§–·ππ‡©≈’Ë¬  4.23  ́ ÷ËßÕ¬Ÿà„π‡°≥±å¥’

2. º≈°“√«‘‡§√“–Àå ‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ¢Õß™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå ‚¥¬∑¥≈Õß°—∫°≈ÿà¡
µ—«Õ¬à“ß ®”π«π 30 §π  ́ ÷Ëß‰¥â‡√’¬π√Ÿâ°“√∫√‘°“√√–∫∫√–∫“¬§«“¡√âÕπ¥â«¬πÈ” ®“°™ÿ¥°“√ Õπ„π√Ÿª¢Õß‚¡¥ÿ≈∑—ÈßÀ¡¥
7 ‚¡¥ÿ≈ À≈—ß®“°‡√’¬π√Ÿâ„π·µà≈–‚¡¥ÿ≈‡ √Á® ‘Èπ≈ß·≈â«„ÀâºŸâ‡√’¬π‰¥â∑”·∫∫∑¥ Õ∫¢Õß·µà≈–‚¡¥ÿ≈ ®π°√–∑—Ëß‡ √Á® ‘Èπ
°“√‡√’¬π√Ÿâ∑—ÈßÀ¡¥ 7 ‚¡¥ÿ≈ À≈—ß®“°π—Èπ„ÀâºŸâ‡√’¬π∑”·∫∫∑¥ Õ∫√«¡∑—ÈßÀ¡¥ 7 ‚¡¥ÿ≈Õ’°§√—ÈßÀπ÷Ëß ®“°°“√«‘‡§√“–Àå
À“§à“¢Õß§–·ππ®“°·∫∫∑¥ Õ∫√–À«à“ß‡√’¬π (E1) §‘¥‡ªìπ√âÕ¬≈– 80.80 ·≈–§à“¢Õß§–·ππ®“°·∫∫∑¥ Õ∫
À≈—ß‡√’¬π (E2) §‘¥‡ªìπ√âÕ¬≈– 81.36  ´÷ËßÕ¬Ÿà„π‡°≥±å 80/80  ∑’Ë‰¥â°”Àπ¥‰«â

®“°°“√«‘‡§√“–Àåº≈®–æ∫«à“ §–·ππÀ≈—ß‡√’¬π¡’§à“¡“°°«à“§–·ππ√–À«à“ß‡√’¬π ¡’ “‡Àµÿ‡π◊ËÕß¡“®“°

ºŸâ‡√’¬π¡’∑—°…–„π°“√ªØ‘∫—µ‘¡“°¢÷Èπ ‡π◊ËÕß®“°„π°“√ªØ‘∫—µ‘ß“π§√—Èß∑’Ë 2 (·∫∫∑¥ Õ∫À≈—ß°“√‡√’¬π) ∑”„ÀâºŸâ‡√’¬π¡’

§«“¡™”π“≠¡“°¢÷Èππ—Ëπ‡Õß

3. º≈°“√«‘‡§√“–Àå ‡æ◊ËÕÀ“º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π®“°°“√„™â™ÿ¥°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå ‚¥¬
∑¥≈Õß°—∫°≈ÿà¡µ—«Õ¬à“ß ®”π«π 30 §π ‚¥¬°“√„Àâ°≈ÿà¡µ—«Õ¬à“ß∑”·∫∫∑¥ Õ∫∑—ÈßÀ¡¥°àÕπ°“√‡√’¬π ·≈â«∫—π∑÷°
º≈¢Õß§–·ππ‰«â ‡¡◊ËÕ°≈ÿà¡µ—«Õ¬à“ß‡√’¬π‡π◊ÈÕÀ“∑—ÈßÀ¡¥„π™ÿ¥°“√ Õπ∑’Ë®—¥ √â“ß¢÷Èπ‡ √Á® ‘Èπ≈ß·≈â« °Á„Àâ°≈ÿà¡µ—«Õ¬à“ß
∑”·∫∫∑¥ Õ∫À≈—ß°“√‡√’¬πÕ’°§√—ÈßÀπ÷Ëß (‚¥¬„™â·∫∫∑¥ Õ∫°àÕπ°“√‡√’¬π·≈–À≈—ß°“√‡√’¬π™ÿ¥‡¥’¬«°—π)

®“°°“√«‘‡§√“–Àåº≈‚¥¬„™â t-Distribution ®–æ∫«à“§à“¢Õß§–·ππ t ∑’Ë§”π«≥‰¥â‡∑à“°—∫ 42.09 ¡’§à“ Ÿß

°«à“§à“«‘°ƒµ¢Õß t ®“°µ“√“ß∑’Ë√–¥—∫π—¬ ”§—≠ 0.05 (t = 1.699) · ¥ß«à“™ÿ¥°“√ Õπ∑’Ë®—¥ √â“ß¢÷Èπ‰¥âº≈¥’®√‘ß ∑”„Àâ

ºŸâ‡√’¬π‡°‘¥º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π Ÿß¢÷Èπ

9.  ¢âÕ‡ πÕ·π–

„π°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµåπ—Èπ  πÕ°®“°®–¡’™ÿ¥°“√ Õπ´÷Ëß‡ªìπ‚¡¥ÿ≈·≈â« ¬—ß®–µâÕß¡’
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™‘Èπ à«π Õÿª°√≥å ¢Õß®√‘ß®“°‡§√◊ËÕß¬πµåª√–°Õ∫°“√‡√’¬π√Ÿâ∑—ÈßÀ¡¥ ®÷ß®–∑”„ÀâºŸâ‡√’¬π¡’§«“¡‡¢â“„®Õ¬à“ß·∑â®√‘ß ·µà
Õ¬à“ß‰√°Áµ“¡ §≥–ºŸâ«‘®—¬‰¥â„Àâ¢âÕ‡ πÕ·π–‰«â¥—ßπ’È

1. „π°“√ Õπªí≠≠“ √â“ß √√§å∑“ß™à“ß¬πµå ‚¥¬„™â™ÿ¥°“√ Õππ—Èπ‡§√◊ËÕß¬πµå∑’Ë„™â®–µâÕß‡ªìπ‡§√◊ËÕß¬πµå
¬’ËÀâÕ‡¥’¬«°—π ∂â“‡ªìπ‡§√◊ËÕß¬πµåµà“ß™π‘¥°—πÀ√◊Õ§π≈–√ÿàπ°—π ®–∑”„Àâ√Ÿª¿“æ∑’Ë„™âª√–°Õ∫„π™ÿ¥°“√ Õπ·µ°µà“ß
°—∫‡§√◊ËÕß¬πµåπ—ÈπÊ ©–π—Èπ §«√®–√–∫ÿ¢Õ∫‡¢µ≈ß‰ª„π™ÿ¥°“√ Õπ«à“„™â°—∫‡§√◊ËÕß¬πµå¬’ËÀâÕ„¥ √ÿàπ„¥
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1
2
3
4
5

6
7
8
9

10
11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

40
60
120
..

3.078
1.886
1.638
1.533
1.476

1.440
1.415
1.397
1.383
1.372

1.363
1.356
1.350
1.345
1.341

1.337
1.333
1.330
1.328
1.325

1.323
1.321
1.319
1.318
1.316

1.315
1.314
1.313
1.311
1.310

1.303
1.296
1.289
1.282

6.314
2.920
2.353
2.132
2.015

1.943
1.895
1.860
1.833
1.812

1.796
1.782
1.771
1.761
1.753

1.746
1.740
1.734
1.729
1.725

1.721
1.717
1.714
1.711
1.708

1.706
1.703
1.701
1.699
1.697

1.684
1.671
1.658
1.645

12.706
4.303
3.182
2.776
2.571

2.447
2.365
2.306
2.262
2.228

2.201
2.179
2.160
2.145
2.131

2.120
2.110
2.101
2.093
2.086

2.080
2.074
2.069
2.064
2.060

2.056
2.052
2.048
2.045
2.042

2.021
2.000
1.980
1.960

31.821
6.965
4.541
3.747
3.365

3.143
2.998
2.896
2.821
2.764

2.718
2.681
2.650
2.624
2.602

2.583
2.567
2.552
2.539
2.528

2.518
2.508
2.500
2.492
2.485

2.479
2.473
2.467
2.462
2.457

2.423
2.390
2.358
2.326

63.657
9.925
5.841
4.604
4.032

3.707
3.499
3.355
3.250
3.169

3.106
3.055
3.012
2.977
2.947

2.921
2.898
2.878
2.861
2.845

2.831
2.819
2.807
2.797
2.787

2.779
2.771
2.763
2.756
2.750

2.704
2.660
2.617
2.576

d.f.
α .10 .05 .025 .01 .005

¿“§ºπ«° : µ“√“ß°“√·®°·®ß·∫∫ t

The t-distribution

Source: Hoel, Elementary Statistics, 3d ed. (New York: John Wiley & Sons,  1971)
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