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∑“ß°“√‡√’¬π¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß·≈–·∫∫ª°µ‘„π°≈ÿà¡»÷°…“·≈–°≈ÿà¡§«∫§ÿ¡ ·≈–‡æ◊ËÕ ”√«®§«“¡æ÷ßæÕ„®
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‡ªìπ°“√«‘®—¬‡™‘ß∑¥≈Õß µ—«Õ¬à“ß„π°“√»÷°…“·∫àß‡ªìπ 2 °≈ÿà¡ §◊Õ °≈ÿà¡»÷°…“·≈–°≈ÿà¡§«∫§ÿ¡≈– 102 §π ºŸâ«‘®—¬„™â
·∫∫∑¥ Õ∫§«“¡√Ÿâ·≈–·∫∫ ”√«®§«“¡æ÷ßæÕ„®„π°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈‚¥¬ºŸâ«‘®—¬‰¥â √â“ß·∫∫∑¥ Õ∫§«“¡√Ÿâ¢÷Èπ
·≈â«π”¡“À“§à“§«“¡‡∑’Ë¬ßµ√ß‡™‘ßæ¬“°√≥å ‰¥â§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫ 0.76 §«“¡πà“‡™◊ËÕ∂◊Õ¢Õß·∫∫ ”√«®
§«“¡æ÷ßæÕ„®·≈–·∫∫∑¥ Õ∫§«“¡√Ÿâ∑—Èß 2 ™ÿ¥‰¥â§à“§à“ —¡ª√– ‘∑∏‘Ï §√Õπ∫—§ ·Õ≈ø“ ‡∑à“°—∫ 0.93 0.87 ·≈– 0.75
µ“¡≈”¥—∫ °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈„™â§«“¡∂’Ë √âÕ¬≈– §–·ππ‡©≈’Ë¬ §–·ππ Ÿß ÿ¥ §–·ππµË” ÿ¥  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π E.I
Paired t-test ·≈– Z-test

º≈°“√»÷°…“ æ∫«à“ ª√– ‘∑∏‘º≈¢Õßº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π‚¥¬„™â√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“
·∫∫°≈ÿà¡∂÷ß√âÕ¬≈– 87.00 º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“
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·∫∫√–¥¡ ¡ÕßÀ≈—ß‡√’¬π„π°≈ÿà¡»÷°…“Õ¬Ÿà„π√–¥—∫¡“°‚¥¬¡’§–·ππ‡©≈’Ë¬ 3.56 §–·ππ
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Effectiveness of Learning Achievement in Topic of Calculation in

Epidemiology Subject in Brainstorm and Normal Teaching Design

of Students in Faculty of Public Health and Environment at

Huachiew Chalermprakiet University

This research aimed to study effectiveness of learning achievement in case group, comparison

learning achievement by brainstorm and normal teaching designs in case and control groups and survey

satisfactory in brainstorm teaching design in topic of calculation in case group.The study design was

experimental research. The sample of study classified 2 groups were each case and control 102 students.

Researchers used knowledge test and survey satisfactory form in data collection by develop researchers to

find the predictive validity by using correlation coefficient was 0.76. The reliability of satisfactory survey

and 2 knowledge test forms by using Cronbachûs Alpha coefficient were 0.93, 0.87 and 0.75, respectively.

Data were analysed by using frequency, percentages, mean scores, maximum scores, minimum scores,

standard deviation, The Effectiveness Index, Paired t- test and Z-test.

The results that found effectiveness of learning achievement by using brainstorm teaching designs

in case group type groups 87.00%.The learning achievement after learning by brainstorm teaching design

in case group have mean scores higher than control group by normal teaching design type groups but the

learning achievement after learning between case group no different with control groups type individual

and satisfactory level in brainstorm teaching design after learning in case group have high level which have

mean scores 3.56 scores.

Keywords : Effectiveness of learning achievement / Brainstorm teaching design
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1. §«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠
 ∂“∫—π°“√»÷°…“·µà≈–·Ààß ¡ÿàßÀ«—ß∑’Ë®–º≈‘µ∫—≥±‘µ

„Àâ¡’§«“¡√Ÿâ §«“¡ “¡“√∂ ‡ªìπ∫—≥±‘µ∑’Ë¡’§ÿ≥¿“æ ´÷Ëß
 –∑âÕπ„Àâ‡ÀÁπ∂÷ß«‘∏’°“√ Õπ¢ÕßÕ“®“√¬å∑’Ë®–µâÕß √â“ß
∫—≥±‘µ„Àâ‡°‘¥Õß§å§«“¡√ŸâÕ¬à“ß™—¥‡®π ®–‡ÀÁπ‰¥â«à“„π
°“√‡√’¬π°“√ Õπ·µà≈–√“¬«‘™“®–¡’√Ÿª·∫∫°“√ Õπ
¢ÕßÕ“®“√¬å·µà≈– ∂“∫—π·µ°µà“ß°—π‰ª ∑—Èßπ’È‡æ◊ËÕ„Àâ
‡ªìπ‰ªµ“¡æ√–√“™∫—≠≠—µ‘°“√»÷°…“·Ààß™“µ‘ æ.». 2542
°”Àπ¥„Àâ ∂“π»÷°…“æ—≤π“°√–∫«π°“√‡√’¬π°“√ Õπ∑’Ë¡’
ª√– ‘∑∏‘¿“æ ‚¥¬¡ÿàß‡πâπ„ÀâºŸâ‡√’¬π‡ªìπ ”§—≠ √«¡∑—Èß àß‡ √‘¡
„ÀâºŸâ Õπ∑”°“√«‘®—¬‡æ◊ËÕæ—≤π“°“√‡√’¬π√Ÿâ∑’Ë‡À¡“– ¡°—∫
ºŸâ‡√’¬π„π·µà≈–√–¥—∫°“√»÷°…“ [1] ¡À“«‘∑¬“≈—¬À—«‡©’¬«
‡©≈‘¡æ√–‡°’¬√µ‘‡ªìπ ∂“∫—π°“√»÷°…“·ÀàßÀπ÷Ëß∑’Ë‰¥â‡πâπ„π
‡√◊ËÕß°“√‡√’¬π°“√ Õπ‚¥¬‡πâπºŸâ‡√’¬π‡ªìπ ”§—≠ ¡’√Ÿª·∫∫
°“√‡√’¬π°“√ Õπ∑’Ë¬÷¥µ—«∫ÿ§§≈‡ªìπ»Ÿπ¬å°≈“ß¡“°¡“¬ ‡™àπ
°“√øíß °“√®¥∫—π∑÷° °“√µÕ∫§”∂“¡ °“√∑”·∫∫Ωñ°À—¥
‡ªìπµâπ [2] ¥—ßπ—Èπ§≥“®“√¬å®÷ß®”‡ªìπµâÕß‡≈◊Õ°√Ÿª·∫∫
°“√ Õπ„Àâ∫√√≈ÿ«—µ∂ÿª√– ß§å¢ÕßÀ—«¢âÕ„π‡π◊ÈÕÀ“«‘™“∑’Ë Õπ
     Õ¬à“ß‰√°Áµ“¡„π√“¬«‘™“«‘∑¬“°“√√–∫“¥‡ªìπ«‘™“∑’Ë¡’ 2
À—«¢âÕ‡ªìπ°“√§”π«≥ º≈°“√‡°Á∫§–·ππ‡©≈’Ë¬·∫∫∑¥ Õ∫
„πÀ—«¢âÕ°“√§”π«≥∑’Ëºà“π¡“ π—°»÷°…“∑”·∫∫∑¥ Õ∫
§«“¡√Ÿâ‡ªìπ°≈ÿà¡‰¥â§–·ππ‡©≈’Ë¬„π√–¥—∫ª“π°≈“ß¥â«¬
√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘∑’ËºŸâ Õπ∫√√¬“¬ ¬°µ—«Õ¬à“ß
ª√–°Õ∫ ·≈–„Àâ∑”·∫∫∑¥ Õ∫°—π‡Õß„π™—Èπ‡√’¬π ÷́Ëß
‡¡◊ËÕ∑”¢âÕ Õ∫‡ªìπ√“¬∫ÿ§§≈·≈â« π—°»÷°…“‰¥â§–·ππ
§àÕπ¢â“ßπâÕ¬ ∑—Èßπ’È Õ“®¡’ “‡Àµÿ®“°°“√∑’Ëπ—°»÷°…“·∫àß°—π
∑”·∫∫∑¥ Õ∫ ®÷ß∑”„Àâ∑ÿ°§π‰¡à∑√“∫«‘∏’°“√§”π«≥
„π∫“ß¢âÕ ºŸâ«‘®—¬®÷ßæ—≤π“°“√‡√’¬π¢ÕßºŸâ‡√’¬π ‚¥¬‡πâπ
°“√¡’ à«π√à«¡∑”°‘®°√√¡°≈ÿà¡¥â«¬°“√√–¥¡ ¡Õß „Àâ∑ÿ°§π
‰¥â™à«¬°—π§‘¥·≈–∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ¥â«¬°—π À≈—ß®“°
∑’ËºŸâ Õπ‰¥â Õπ‡ √Á®·≈â«®π‡¢â“„®„π°“√§”π«≥∑ÿ°¢âÕ
„π√Ÿª·∫∫°“√‡√’¬π°“√ Õπ¢Õß∫≈Ÿ¡ ∑’Ë‡√’¬°«à“ Mastery
Learning [3] ‡ªìπ√Ÿª·∫∫∑’Ë„™â ”À√—∫ Õπ‡ªìπ°≈ÿà¡ ‚¥¬
¢π“¥¢Õß°≈ÿà¡∑’Ë™à«¬„Àâ°“√‡√’¬π°“√ Õπª√– ∫º≈¥’ §«√
¡’ª√–¡“≥ 5-15 §π [4] „™â‡«≈“‡¢â“°≈ÿà¡‰¡à§«√‡°‘π 1 ™—Ë«‚¡ß
‡æ√“–π—°»÷°…“Õ“®‡°‘¥§«“¡‡∫◊ËÕÀπà“¬‰¥â ¥—ßπ—ÈπºŸâ Õπ
®÷ß¡’«—µ∂ÿª√– ß§å∑”°“√»÷°…“ª√– ‘∑∏‘º≈¢Õßº≈ —¡ƒ∑∏‘Ï
∑“ß°“√‡√’¬π„πÀ—«¢âÕ∑’Ë¡’°“√§”π«≥√“¬«‘™“«‘∑¬“°“√

√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß·≈–·∫∫ª°µ‘
¢Õßπ—°»÷°…“§≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡
¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘ ‡æ◊ËÕ‡ªìπ°“√æ—≤π“
«‘∏’°“√ Õπ¢ÕßÕ“®“√¬åºŸâ Õπ„π√Ÿª·∫∫∑’Ë‡À¡“– ¡°—∫
À—«¢âÕ„π√“¬«‘™“∑’Ë Õπ ‡æ◊ËÕ„Àâπ—°»÷°…“¡’§–·ππ‡©≈’Ë¬
·∫∫∑¥ Õ∫„πÀ—«¢âÕ°“√§”π«≥∑’Ë¥’¢÷Èπ ·≈–‡æ◊ËÕ„Àâ
π—°»÷°…“‰¥â¡’‡«≈“√–¥¡ ¡Õß„π°“√∑”·∫∫∑¥ Õ∫¡“°¢÷Èπ

2. «—µ∂ÿª√– ß§å
1. ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘º≈¢Õßº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π

‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ „πÀ—«¢âÕ°“√§”π«≥√“¬«‘™“
«‘∑¬“°“√√–∫“¥ ¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß
„π°≈ÿà¡»÷°…“‡ªìπ°≈ÿà¡„π™ÿ¥∑¥ Õ∫∑’Ë 1 §≥– “∏“√≥ ÿ¢
»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡  ¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘

2. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π
‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ „πÀ—«¢âÕ°“√§”π«≥√“¬«‘™“
«‘∑¬“°“√√–∫“¥ ¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß
·≈–·∫∫ª°µ‘„π°≈ÿà¡»÷°…“·≈–°≈ÿà¡§«∫§ÿ¡‡ªìπ°≈ÿà¡
„π™ÿ¥∑¥ Õ∫∑’Ë 1 §≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡
¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘

3. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π
‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ „πÀ—«¢âÕ°“√§”π«≥√“¬«‘™“
«‘∑¬“°“√√–∫“¥ ¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß
·≈–·∫∫ª°µ‘„π°≈ÿà¡»÷°…“·≈–°≈ÿà¡§«∫§ÿ¡‡ªìπ√“¬∫ÿ§§≈
„π™ÿ¥∑¥ Õ∫∑’Ë 2  §≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡
¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘

4. ‡æ◊ËÕ ”√«®§«“¡æ÷ßæÕ„®„π«‘∏’°“√ Õπ·∫∫√–¥¡
 ¡Õß„πÀ—«¢âÕ∑’Ë¡’°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥„π
°≈ÿà¡»÷°…“‡ªìπ°≈ÿà¡ §≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡
¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘

3.  ¡¡µ‘∞“π
1. º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫

§«“¡√Ÿâ¡’§–·ππ‡©≈’Ë¬¡“°°«à“°àÕπ‡√’¬π„πÀ—«¢âÕ°“√
§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ
·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“‡ªìπ°≈ÿà¡„π™ÿ¥∑¥ Õ∫∑’Ë 1
√âÕ¬≈– 60 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

2.  º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫
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§«“¡√Ÿâ „πÀ—«¢âÕ°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥
¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“
¡’§«“¡·µ°µà“ß°—∫√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡
‡ªìπ°≈ÿà¡„π™ÿ¥∑¥ Õ∫∑’Ë 1 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

3. º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫
§«“¡√Ÿâ „πÀ—«¢âÕ°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥
¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“¡’
§«“¡·µ°µà“ß°—∫√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡
‡ªìπ√“¬∫ÿ§§≈„π™ÿ¥∑¥ Õ∫∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

4. §”®”°—¥§«“¡∑’Ë„™â„π°“√«‘®—¬
1. ª√– ‘∑∏‘º≈¢Õßº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π À¡“¬∂÷ß

µ—«‡≈¢∑’Ë· ¥ß∂÷ß°“√‡æ‘Ë¡¢÷Èπ/≈¥≈ß¢Õß§–·ππ√–À«à“ß
À≈—ß‡√’¬π·≈–°àÕπ‡√’¬π‚¥¬À“√°—∫§–·ππ‡µÁ¡¢Õß∑ÿ°§π
°—∫º≈√«¡¢Õß§–·ππ∑¥ Õ∫°àÕπ‡√’¬π∑ÿ°§π

2. √Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß À¡“¬∂÷ß °“√
 Õπ∑’Ë„Àâπ—°»÷°…“‰¥â¡’‡«≈“„π°“√™à«¬°—π§‘¥ ™à«¬°—π∑”
·∫∫∑¥ Õ∫∑ÿ°§π ‚¥¬·∫àß‡ªìπ°≈ÿà¡ ‡¡◊ËÕ∑”·∫∫∑¥ Õ∫
‡ √Á®·≈â«„Àâ àßÕ“®“√¬åºŸâ Õπ„πÀâÕß‡√’¬π ´÷Ëß√–À«à“ß∑’Ë„Àâ
√–¥¡ ¡Õß Õ“®“√¬åºŸâ Õπ®–‡¥‘π —ß‡°µ‡æ◊ËÕ‡ªìπ°“√
°√–µÿâπ„Àâπ—°»÷°…“„Àâ§«“¡√à«¡¡◊Õ„π°“√∑”·∫∫∑¥ Õ∫

3. º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π°àÕπ‡√’¬π À¡“¬∂÷ß §–·ππ
‡©≈’Ë¬°àÕπ‡√’¬π‚¥¬«—¥®“°§–·ππ∑’Ë∑”„π·∫∫∑¥ Õ∫

4. º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π À¡“¬∂÷ß §–·ππ
‡©≈’Ë¬À≈—ß‡√’¬π‚¥¬«—¥®“°§–·ππ∑’Ë∑”„π·∫∫∑¥ Õ∫

5. ª√–‚¬™πå
1. ∑”„Àâæ—≤π“«‘∏’°“√ Õπ¢ÕßÕ“®“√¬åºŸâ Õπ„π√Ÿª·∫∫

∑’Ë‡À¡“– ¡°—∫À—«¢âÕ°“√§”π«≥„π√“¬«‘™“∑’Ë ÕπµàÕ‰ª
2. ∑”„Àâπ—°»÷°…“¡’§–·ππ‡©≈’Ë¬·∫∫∑¥ Õ∫§«“¡√Ÿâ

„πÀ—«¢âÕ°“√§”π«≥∑’Ë¥’¢÷Èπ
3. ∑”„Àâπ—°»÷°…“‰¥â¡’‡«≈“√–¥¡ ¡Õß„π°“√∑”·∫∫

∑¥ Õ∫§«“¡√Ÿâ¡“°¢÷Èπ

6. √–‡∫’¬∫«‘∏’°“√«‘®—¬
ª√–™“°√ §◊Õ π—°»÷°…“§≥– “∏“√≥ ÿ¢»“ µ√å·≈–

 ‘Ëß·«¥≈âÕ¡∑’Ë‡√’¬π„π√“¬«‘™“«‘∑¬“°“√√–∫“¥ ¿“§‡√’¬π
∑’Ë 1 „π™à«ßªï°“√»÷°…“ 2552 › ªï°“√»÷°…“ 2553 ®”π«π

327 §π
‡°≥±å„π°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß  ¡’¥—ßπ’È
1.  Õ∫ºà“π√“¬«‘™“ MI 2143 ®ÿ≈™’««‘∑¬“·≈–ª√ ‘µ

«‘∑¬“µ“¡À≈—° Ÿµ√∑’Ë°”Àπ¥ ‡π◊ËÕß®“°‡ªìπ«‘™“‡∫◊ÈÕßµâπ
∑’ËµâÕß‡√’¬π„Àâºà“π°àÕπ‡√’¬π„π√“¬«‘™“«‘∑¬“°“√√–∫“¥
´÷Ëß„π°“√»÷°…“§√—Èßπ’È®–¡’π—°»÷°…“∫“ß§π∑’Ë≈ß‡√’¬π∑—Èß 2
√“¬«‘™“§«∫§Ÿà°—π ∂â“‰¡àºà“π„π√“¬«‘™“·√°∂◊Õ«à“µ°∑—Èß 2
«‘™“ ¥—ßπ—Èπ‡æ◊ËÕ„Àâ ‰¥âµ—«Õ¬à“ß·∑πª√–™“°√ ®÷ß®”‡ªìπµâÕß
‡≈◊Õ°µ—«Õ¬à“ß∑’Ë¡’§ÿ≥ ¡∫—µ‘‡À¡◊Õπ°—∫ª√–™“°√ª°µ‘

2.  ¡“™‘°„π°≈ÿà¡¡“§√∫ ·≈–ªØ‘∫—µ‘µ“¡§”∑’Ë™’È·®ß„π
ÀâÕß‡√’¬π

3. ∑ÿ°§π™à«¬°—π§‘¥®π‡¢â“„®„π§”µÕ∫∑ÿ°¢âÕ ´÷Ëß„π
√–À«à“ß∑’Ë„Àâπ—°»÷°…“∑”·∫∫∑¥ Õ∫ºŸâ Õπ®–‡¥‘π ”√«®
∑ÿ°°≈ÿà¡ ·≈â« —ß‡°µ®“°°“√™à«¬°—π§‘¥ ™à«¬°—π∑”·∫∫
∑¥ Õ∫µ“¡‡«≈“∑’Ë°”Àπ¥„Àâ

4.  àß·∫∫∑¥ Õ∫§«“¡√Ÿâ„π√–¬–‡«≈“∑’Ë°”Àπ¥¿“¬„π
1 ™—Ë«‚¡ß

„π§√—Èßπ’ÈºŸâ«‘®—¬‰¥â§«∫§ÿ¡ªí®®—¬À≈—° ‰¥â·°à ºŸâ Õπ
´÷Ëß‡ªìπ§π‡¥’¬«°—π‚¥¬ Õπ‡π◊ÈÕÀ“·≈–™à«ß‡«≈“‡√’¬π
‡À¡◊Õπ‡¥‘¡

µ—«Õ¬à“ß §◊Õ π—°»÷°…“§≥– “∏“√≥ ÿ¢»“ µ√å·≈–
 ‘Ëß·«¥≈âÕ¡∑’Ë‡√’¬π„π√“¬«‘™“«‘∑¬“°“√√–∫“¥¿“§‡√’¬π∑’Ë 1
„π™à«ßªï°“√»÷°…“ 2552 › ªï°“√»÷°…“ 2553 ®”π«π
204 §π §‘¥‡ªìπ√âÕ¬≈– 62 ¢Õßª√–™“°√∑—ÈßÀ¡¥ ·∫àß‡ªìπ
2 °≈ÿà¡ ¥—ßπ’È

°≈ÿà¡»÷°…“ ®”π«π 102 §π ÷́Ëß‡ªìπ‰ªµ“¡‡°≥±å„π
°“√§—¥‡≈◊Õ°µ—«Õ¬à“ß®“°∑—ÈßÀ¡¥ 206 §π §‘¥‡ªìπ√âÕ¬≈–
50 ¢Õßπ—°»÷°…“∑—ÈßÀ¡¥„πªï°“√»÷°…“ 2553

°≈ÿà¡§«∫§ÿ¡ ®”π«π 102 §π ®“°∑—ÈßÀ¡¥ 121 §π „™â
«‘∏’ ÿà¡·∫∫®—∫©≈“°ÕÕ° ®”π«π 19 §π §‘¥‡ªìπ√âÕ¬≈– 16
¢Õßπ—°»÷°…“∑—ÈßÀ¡¥„πªï°“√»÷°…“ 2552 ‡æ◊ËÕ„Àâ‡∑à“°—∫
®”π«π°≈ÿà¡»÷°…“

√Ÿª·∫∫°“√»÷°…“ §◊Õ °“√«‘®—¬‡™‘ß∑¥≈Õß ·∫∫
Posttest-Only Control Group Design

√–¬–‡«≈“„π°“√»÷°…“ §◊Õ æƒ…¿“§¡ 2552 - °—π¬“¬π
2553

·ºπ°“√ Õπ ºŸâ Õπ‰¥â«“ß·ºπ„π°“√ Õπ ¥—ßµ“√“ß
∑’Ë 1
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µ“√“ß∑’Ë 1 ·ºπ°“√ Õπ„πÀ—«¢âÕ°“√§”π«≥„π√“¬«‘™“«‘∑¬“°“√√–∫“¥„πªï°“√»÷°…“ 2552 ·≈– 2553

À¡“¬‡Àµÿ „πªï°“√»÷°…“ 2552 „™â√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘ ·≈– ªï°“√»÷°…“ 2553 „™â√Ÿª·∫∫°“√ Õπ

·∫∫√–¥¡ ¡Õß ·≈–‰¥â¡’°“√ª√–‡¡‘π§«“¡æ÷ßæÕ„®„π°“√ Õπ¥â«¬√Ÿª·∫∫√–¥¡ ¡Õß

7. ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬
·∫∫∑¥ Õ∫§«“¡√Ÿâ  ·≈–·∫∫ ”√«®§«“¡æ÷ßæÕ„®

8. °“√∑¥ Õ∫‡§√◊ËÕß¡◊Õ
§«“¡‡∑’Ë¬ßµ√ß‡™‘ßæ¬“°√≥å  (Predictive  validity)

ºŸâ«‘®—¬‰¥â √â“ß·∫∫∑¥ Õ∫§«“¡√Ÿâ„πÀ—«¢âÕ∑’Ë¡’°“√§”π«≥
‚¥¬¬÷¥®“°µ”√“¢ÕßºŸâ Õπ·≈–¢Õßµà“ßª√–‡∑»¡“∑¥ Õ∫
°—∫°≈ÿà¡µ—«Õ¬à“ß ·≈â«æ‘®“√≥“º≈°“√‡√’¬π„πÀ—«¢âÕÕ◊Ëπ∑’Ë¡’
§–·ππ‡°Á∫ π”¡“À“§à“§«“¡‡∑’Ë¬ßµ√ß‡™‘ßæ¬“°√≥å‚¥¬
„™â§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‰¥â§à“‡∑à“°—∫ 0.76

§«“¡πà“‡™◊ËÕ∂◊Õ (Reliability) ºŸâ«‘®—¬‰¥âπ”·∫∫∑¥ Õ∫
§«“¡√Ÿâ∑—Èß 2 ™ÿ¥¡“∑¥ Õ∫°—∫π—°»÷°…“∑’Ë‡§¬ Õπ¡“·≈â«
®”π«π 30 §π À≈—ß®“°π—Èππ”¡“À“§à“ —¡ª√– ‘∑∏‘Ï
§√Õπ∫—§ ·Õ≈ø“ ·∫∫∑¥ Õ∫§«“¡√Ÿâ™ÿ¥∑’Ë 1 ¡’®”π«π
5 ¢âÕ ‰¥â§à“‡∑à“°—∫ 0.87 §«“¡¬“°ßà“¬Õ¬Ÿà„π™à«ß 0.30-1.00
·≈–§à“Õ”π“®®”·π°‡∑à“°—∫ 0.67 ·≈–·∫∫∑¥ Õ∫
§«“¡√Ÿâ™ÿ¥∑’Ë 2 ¡’ 17 ¢âÕ ‰¥â§à“‡∑à“°—∫ 0.75 §«“¡¬“°ßà“¬

Õ¬Ÿà„π™à«ß 0.30-0.60 ·≈–§à“Õ”π“®®”·π°‡∑à“°—∫ 0.60 ‚¥¬
·∫∫∑¥ Õ∫∑—Èß 2 ™ÿ¥ ¡’§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‡∑à“°—∫
0.92  ”À√—∫·∫∫ ”√«®§«“¡æ÷ßæÕ„® ́ ÷Ëß·∫àß‡ªìπ 5  ‡°≈
‚¥¬„Àâ§–·ππ 1-5 §–·ππ ¡’ 9 ¢âÕ §à“ —¡ª√– ‘∑∏‘Ï§√Õπ∫—§
·Õ≈ø“ ‰¥â§à“‡∑à“°—∫ 0.93

9. ‡°≥±å∑’Ë„™â„π°“√«—¥º≈



«“√ “√«‘®—¬·≈–æ—≤π“ ¡®∏. ªï∑’Ë 34 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡’π“§¡ 255482

10. «‘∏’°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈
1. ·®°·∫∫∑¥ Õ∫§«“¡√Ÿâ™ÿ¥∑’Ë 1 „Àâ°≈ÿà¡»÷°…“∑”

°àÕπ°“√ Õπ„πÀ—«¢âÕ∑’Ë¡’°“√§”π«≥„π√“¬«‘™“«‘∑¬“°“√
√–∫“¥‡æ◊ËÕª√–‡¡‘π§«“¡√Ÿâ°àÕπ°“√‡√’¬π

2.  Õπ„πÀ—«¢âÕ∑’Ë¡’‡π◊ÈÕÀ“°“√§”π«≥„π√“¬«‘™“
«‘∑¬“°“√√–∫“¥¥â«¬°“√∫√√¬“¬ ¬°µ—«Õ¬à“ß ‚¥¬„™â ◊ËÕ
„π√Ÿª·∫∫ power point ‡ªî¥‚Õ°“ „Àâ´—°∂“¡ ·≈–·∫àß
‡ªìπ°≈ÿà¡‡æ◊ËÕ„Àâ√–¥¡ ¡Õß„πÀâÕß‡√’¬π ‚¥¬·∫àß°≈ÿà¡≈–
11 §π ‚¥¬„Àâπ—°»÷°…“‡≈◊Õ°°≈ÿà¡‡Õß ∑—Èßπ’È‡æ◊ËÕ„Àâ‡ªìπ
Õ‘ √–∑’Ë ÿ¥„π°“√‡√’¬π„π™—Èπ‡√’¬π ÷́Ëß®“°°“√ —ß‡°µæ∫«à“
°“√‡≈◊Õ°°≈ÿà¡‡Õßπ—Èπ∑”„Àâπ—°»÷°…“¡’ à«π√à«¡¡“°¢÷Èπ

3. ·®°·∫∫∑¥ Õ∫§«“¡√Ÿâ™ÿ¥‡¥‘¡„Àâ°≈ÿà¡»÷°…“∑”„π
·µà≈–°≈ÿà¡ ‚¥¬™’È·®ß√“¬≈–‡Õ’¬¥¢Õß«—µ∂ÿª√– ß§å°“√
√–¥¡ ¡Õß®π‡°‘¥§«“¡‡¢â“„® ·≈–°”Àπ¥‡«≈“„π°“√∑”
·∫∫∑¥ Õ∫¿“¬„π 1 ™—Ë«‚¡ß  à«π°≈ÿà¡§«∫§ÿ¡„Àâ∑”·∫∫
∑¥ Õ∫§«“¡√Ÿâ ´÷Ëß‚¥¬¿“æ√«¡°≈ÿà¡§«∫§ÿ¡®–·∫àß°—π∑”
„π°≈ÿà¡®”π«π 11 §π ·≈–„π√–À«à“ß∑’Ë∑¥ Õ∫ “¡“√∂
‡ªî¥µ”√“·≈–∑’Ë lecture ‰¥â (‚¥¬„Àâπ—°»÷°…“¥Ÿ Ÿµ√„π°“√
§”π«≥)

4. ‡°Á∫·∫∫∑¥ Õ∫§«“¡√Ÿâ∑ÿ°°≈ÿà¡ ‡æ◊ËÕπ”‰ªµ√«®
·≈–„Àâ§–·ππ„π·µà≈–°≈ÿà¡

5. ‡©≈¬ ·≈– √ÿª„π°“√∑”·∫∫∑¥ Õ∫‚¥¬¿“æ√«¡
§√—Èß∑’Ë 1

6. „Àâ°≈ÿà¡»÷°…“°≈—∫‰ª∑∫∑«π ·≈–π—¥«—π„Àâ∑”·∫∫

∑¥ Õ∫§«“¡√Ÿâ„À¡àÕ’°§√—Èß  ‡æ◊ËÕ∑¥ Õ∫‡ªìπ√“¬∫ÿ§§≈
7. ·®°·∫∫∑¥ Õ∫§«“¡√Ÿâ „Àâ°≈ÿà ¡»÷°…“∑”‡ªìπ

√“¬∫ÿ§§≈¥â«¬·∫∫∑¥ Õ∫§«“¡√Ÿâ™ÿ¥∑’Ë 2 ‡æ◊ËÕª√–‡¡‘πº≈
°“√‡√’¬π‡ªìπ√“¬∫ÿ§§≈

8. ‡°Á∫·∫∫∑¥ Õ∫§«“¡√Ÿâ∑ÿ°§π ‡æ◊ËÕπ”‰ªµ√«®·≈–
„Àâ§–·ππ‡ªìπ√“¬∫ÿ§§≈Õ’°§√—Èß

9. ‡©≈¬ ·≈– √ÿª„π°“√∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ ‚¥¬
¿“æ√«¡§√—Èß∑’Ë 2

10. ·®°·∫∫ ”√«®§«“¡æ÷ßæÕ„®„π·µà≈–°≈ÿà¡ ‡æ◊ËÕ
ª√–‡¡‘π‡ªìπ√“¬°≈ÿà¡„π°≈ÿà¡»÷°…“

11. «‘‡§√“–Àå ·≈– √ÿªº≈ ¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª

11. °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
 ∂‘µ‘‡™‘ßæ√√≥π“ ‰¥â·°à °“√‡ª√’¬∫‡∑’¬∫º≈ —¡ƒ∑∏‘Ï

∑“ß°“√‡√’¬π„™â §«“¡∂’Ë √âÕ¬≈– §–·ππ‡©≈’Ë¬  à«π
‡∫’Ë¬ß‡∫π¡“µ√∞“π §–·ππ Ÿß ÿ¥ ·≈–§–·ππµË” ÿ¥

 ∂‘µ‘‡™‘ßÕπÿ¡“π ‰¥â·°à ª√– ‘∑∏‘º≈¢Õßº≈ —¡ƒ∑∏‘Ï
∑“ß°“√‡√’¬π °“√‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õßº≈
 —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π„πÀ—«¢âÕ°“√§”π«≥¥â«¬«‘∏’°“√ Õπ
·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡°—∫«‘∏’°“√ Õπ·∫∫√–¥¡ ¡Õß„π
°≈ÿà¡»÷°…“„™â E.I Paired t-test ·≈– Z›test

12. º≈°“√«‘®—¬
º≈°“√»÷°…“„π«—µ∂ÿª√– ß§å¢âÕ∑’Ë 1  æ∫«à“  ª√– ‘∑∏‘º≈
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¢Õßº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π‡∑à“°—∫√âÕ¬≈– 87.00 º≈°“√
ª√–‡¡‘π„π°≈ÿà¡»÷°…“¡’º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π°àÕπ‡√’¬π
Õ¬Ÿà „π√–¥—∫πâÕ¬ ·µà‡¡◊ËÕ‰¥âºà“π°√–∫«π°“√ Õπ·≈–
∑”°‘®°√√¡°≈ÿà¡„π√Ÿª·∫∫√–¥¡ ¡Õß·≈â« °≈ÿà¡»÷°…“¡’

º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π„πÀ—«¢âÕ∑’Ë¡’°“√§”π«≥
√“¬«‘™“«‘∑¬“°“√√–∫“¥„π™ÿ¥∑¥ Õ∫§«“¡√Ÿâ∑’Ë 1 Õ¬Ÿà„π
√–¥—∫¡“°∑’Ë ÿ¥ ¥—ßµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2 §–·ππ‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π º≈°“√ª√–‡¡‘π ·≈–ª√– ‘∑∏‘º≈¢Õß
º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π°àÕπ·≈–À≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ„πÀ—«¢âÕ∑’Ë¡’
°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π
°≈ÿà¡»÷°…“‡ªìπ°≈ÿà¡„π™ÿ¥∑¥ Õ∫∑’Ë 1 §≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡
¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘

º≈°“√»÷°…“„π«—µ∂ÿª√– ß§å¢âÕ∑’Ë 2 æ∫«à“ °≈ÿà¡»÷°…“
·≈–°≈ÿà¡§«∫§ÿ¡¡’º≈ —¡ƒ∑∏‘ÏÀ≈—ß‡√’¬π„πÀ—«¢âÕ°“√
§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ
·∫∫√–¥¡ ¡Õß·≈–·∫∫ª°µ‘‡ªìπ°≈ÿà¡·µ°µà“ß°—π
‚¥¬æ∫«à“ °≈ÿà¡»÷°…“¡’§–·ππ‡©≈’Ë¬¡“°°«à“°≈ÿà¡§«∫§ÿ¡
√âÕ¬≈– 100.00 º≈°“√ª√–‡¡‘πº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π
„π°≈ÿà¡»÷°…“¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß

Õ¬Ÿà„π√–¥—∫¡“°∑’Ë ÿ¥  à«πº≈°“√ª√–‡¡‘πº≈ —¡ƒ∑∏‘Ï∑“ß
°“√‡√’¬π„π°≈ÿà¡§«∫§ÿ¡¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘
Õ¬Ÿà„π√–¥—∫ª“π°≈“ß ‡¡◊ËÕæ‘®“√≥“§–·ππ¿“¬„π°≈ÿà¡
‡¥’¬«°—π¢Õß°≈ÿà¡»÷°…“ æ∫«à“ ¡’§–·ππ‡©≈’Ë¬À≈—ß‡√’¬π
‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ‡ªìπ°≈ÿà¡·µ°µà“ß°—ππâÕ¬°«à“
°≈ÿà¡§«∫§ÿ¡ ‚¥¬¡’§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π 1.97 ·≈–
4.64  µ“¡≈”¥—∫ ¥—ßµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 §–·ππ‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π §–·ππ Ÿß ÿ¥ §–·ππµË” ÿ¥ ·≈–º≈°“√
ª√–‡¡‘πº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ „πÀ—«¢âÕ
∑’Ë¡’°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π
°≈ÿà¡»÷°…“·≈–√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡‡ªìπ°≈ÿà¡„π™ÿ¥∑¥ Õ∫∑’Ë 1
§≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡ ¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘
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º≈°“√»÷°…“„π«—µ∂ÿª√– ß§å¢âÕ∑’Ë 3 æ∫«à“ º≈ —¡ƒ∑∏‘Ï
∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π„πÀ—«¢âÕ°“√§”π«≥√“¬«‘™“
«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß
·≈–·∫∫ª°µ‘„π°≈ÿà¡»÷°…“·≈–°≈ÿà¡§«∫§ÿ¡‡ªìπ√“¬∫ÿ§§≈

„π™ÿ¥∑¥ Õ∫§«“¡√Ÿâ∑’Ë 2 ¡’§–·ππ‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π
¡“µ√∞“π §–·ππ Ÿß ÿ¥·≈–µË” ÿ¥‰¡à·µ°µà“ß°—π º≈°“√
ª√–‡¡‘π∑—Èß 2 °≈ÿà¡Õ¬Ÿà„π√–¥—∫ª“π°≈“ß‡™àπ°—π ¥—ßµ“√“ß
∑’Ë 4

µ“√“ß∑’Ë 4 §–·ππ‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π §–·ππ Ÿß ÿ¥ §–·ππµË” ÿ¥ ·≈–º≈°“√
ª√–‡¡‘πº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ „πÀ—«¢âÕ
°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π°≈ÿà¡
»÷°…“·≈–√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡‡ªìπ√“¬∫ÿ§§≈„π™ÿ¥∑¥ Õ∫∑’Ë 2
§≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡ ¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘

º≈°“√»÷°…“„π«—µ∂ÿª√– ß§å¢âÕ∑’Ë 4 æ∫«à“ §–·ππ
‡©≈’Ë¬‡ªìπ√“¬¢âÕ„π¿“æ√«¡Õ¬Ÿà„π™à«ß 3.18-3.85 §–·ππ
º≈°“√ª√–‡¡‘π°≈ÿà¡»÷°…“¡’§«“¡æ÷ßæÕ„®„π√Ÿª·∫∫°“√
 Õπ·∫∫√–¥¡ ¡ÕßÕ¬Ÿà„π√–¥—∫¡“° ‚¥¬¡’§–·ππ‡©≈’Ë¬
§«“¡æ÷ßæÕ„®‚¥¬¿“æ√«¡ 3.56 ·≈– à«π‡∫’Ë¬ß‡∫π
¡“µ√∞“π 0.97 æ∫«à“§–·ππ‡©≈’Ë¬§«“¡æ÷ßæÕ„®„π

À—«¢âÕ∑’Ë¡“°∑’Ë ÿ¥ §◊Õ °“√∑¥ Õ∫§«“¡√ŸâÀ≈—ß‡√’¬π‡æ◊ËÕ
ª√–‡¡‘πº≈°“√‡√’¬πÀ≈—ß°“√ Õπ √Õß≈ß¡“ §◊Õ °“√„Àâ
‡«≈“√–¥¡ ¡Õß∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ ‚¥¬·µà≈–§πµâÕß
‡¢â“„®·≈–™à«¬°—π§‘¥„π∑ÿ°¢âÕ„π°“√∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ
 “¡“√∂‡ªî¥µ”√“·≈–∑’Ë lecture „πÀâÕß‰¥â ‡∑à“°—∫ 3.85
·≈– 3.78 §–·ππ µ“¡≈”¥—∫ ¥—ßµ“√“ß∑’Ë 5

µ“√“ß∑’Ë 5 §–·ππ‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–º≈°“√ª√–‡¡‘π§«“¡æ÷ßæÕ„®„πÀ—«¢âÕ
°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫°“√ Õπ√–¥¡ ¡Õß
„π°≈ÿà¡»÷°…“ §≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡ ¡À“«‘∑¬“≈—¬À—«‡©’¬«
‡©≈‘¡æ√–‡°’¬√µ‘
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µ“√“ß∑’Ë 5 (µàÕ) §–·ππ‡©≈’Ë¬  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π ·≈–º≈°“√ª√–‡¡‘π§«“¡æ÷ßæÕ„®
„πÀ—«¢âÕ°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫°“√ Õπ
√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“ §≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡ ¡À“«‘∑¬“≈—¬
À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘

§–·ππ‡©≈’Ë¬√«¡∑ÿ°¢âÕ = 3.56 º≈°“√ª√–‡¡‘π¿“æ√«¡Õ¬Ÿà„π√–¥—∫¡“°
 à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π = 0.97

º≈°“√»÷°…“ æ∫«à“ º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß
‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ ¡’§–·ππ‡©≈’Ë¬¡“°°«à“
°àÕπ‡√’¬πªìπ°≈ÿà¡√âÕ¬≈– 60.00 „πÀ—«¢âÕ°“√§”π«≥
√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡
 ¡Õß„π°≈ÿà¡»÷°…“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05
´÷Ëß Õ¥§≈âÕß°—∫ ¡¡µ‘∞“π∑’Ëµ—Èß‰«â„π¢âÕ∑’Ë 1 ¥—ßµ“√“ß∑’Ë 6

13.  ¡¡µ‘∞“π
º≈°“√∑¥ Õ∫ ¡¡µ‘∞“π„π¢âÕ∑’Ë 1 µ—Èß ¡¡µ‘∞“π‰«â«à“

 H0 : µ2 - µ1 = 60%
 H1 : µ2 - µ1 > 60%

‚¥¬ µ2 ·∑π §–·ππ‡©≈’Ë¬À≈—ß∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ
 µ1 ·∑π §–·ππ‡©≈’Ë¬°àÕπ∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ

µ“√“ß∑’Ë 6 º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π°àÕπ·≈–À≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ „πÀ—«¢âÕ
°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π
°≈ÿà¡»÷°…“‡ªìπ°≈ÿà¡„π™ÿ¥∑¥ Õ∫∑’Ë 1  §≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡
¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘‚¥¬„™â paired t› test
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º≈°“√∑¥ Õ∫ ¡¡µ‘∞“π„π¢âÕ∑’Ë 2 æ∫«à“ º≈ —¡ƒ∑∏‘Ï
∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ„πÀ—«¢âÕ
°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ
·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“¡’§«“¡·µ°µà“ß°—∫«‘∏’°“√

 Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡‡ªìπ°≈ÿà¡Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 ́ ÷Ëß Õ¥§≈âÕß°—∫ ¡¡µ‘∞“π∑’Ëµ—Èß‰«â„π
¢âÕ∑’Ë 2 ¥—ßµ“√“ß∑’Ë 7

µ“√“ß∑’Ë 7 º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ„πÀ—«¢âÕ°“√§”π«≥
√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“
·≈–√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡‡ªìπ°≈ÿà¡„π™ÿ¥∑¥ Õ∫∑’Ë  1
§≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡ ¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘
‚¥¬„™â Z › test

º≈°“√∑¥ Õ∫ ¡¡µ‘∞“π„π¢âÕ∑’Ë 3 æ∫«à“ º≈ —¡ƒ∑∏‘Ï
∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ„πÀ—«¢âÕ
°“√§”π«≥√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ
·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“‰¡à¡’§«“¡·µ°µà“ß°—∫«‘∏’

°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡‡ªìπ√“¬∫ÿ§§≈Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05 ÷́Ëß‰¡à Õ¥§≈âÕß°—∫
 ¡¡µ‘∞“π∑’Ëµ—Èß‰«â„π¢âÕ∑’Ë 3 ¥—ßµ“√“ß∑’Ë 8

µ“√“ß∑’Ë 8 º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß‡√’¬π‚¥¬∑”·∫∫∑¥ Õ∫§«“¡√Ÿâ„πÀ—«¢âÕ°“√§”π«≥
√“¬«‘™“«‘∑¬“°“√√–∫“¥¥â«¬√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß„π°≈ÿà¡»÷°…“
·≈–√Ÿª·∫∫°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡‡ªìπ√“¬∫ÿ§§≈„π™ÿ¥∑¥ Õ∫∑’Ë 2
§≥– “∏“√≥ ÿ¢»“ µ√å·≈– ‘Ëß·«¥≈âÕ¡ ¡À“«‘∑¬“≈—¬À—«‡©’¬«‡©≈‘¡æ√–‡°’¬√µ‘
‚¥¬„™â Z › test

14. Õ¿‘ª√“¬º≈
°≈ÿà¡»÷°…“¡’ª√– ‘∑∏‘º≈¢Õßº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π

∂÷ß√âÕ¬≈– 87.00 ´÷Ëßæ∫«à“¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß
°¡≈∑‘æ¬å ° ‘¿“√å [6] æ∫«à“ º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π

„π√Ÿª·∫∫°√–∫«π°“√°≈ÿà¡ —¡æ—π∏å¢Õß°≈ÿà¡∑¥≈Õß·≈–
°“√ Õπ·∫∫ª°µ‘„π°≈ÿà¡§«∫§ÿ¡·µ°µà“ß°—π πÕ°®“°π’È
¬—ßæ∫«à“°≈ÿà¡»÷°…“¡’º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬πÀ≈—ß°“√ Õπ
‡ªìπ°≈ÿà¡ºà“π √âÕ¬≈– 100.00 ¢Õß§–·ππ∑’Ë Õ∫∑—ÈßÀ¡¥
´÷Ëß Ÿß°«à“°“√»÷°…“¢Õß«‘‰≈«√√≥ æ‘√‘¬–°ƒµ [7]
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´÷Ë ßæ∫«à “π—° ‡√’ ¬π∑’Ë ‰¥â√—∫°“√ Õπ‚¥¬°√–∫«π°“√
°≈ÿà¡ —¡æ—π∏å¡’º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π‡¡◊ËÕ‡∑’¬∫°—∫‡°≥±å
√âÕ¬≈– 50 æ∫«à“ π—°‡√’¬π Õ∫ºà“π‡°≥±å√âÕ¬≈– 54.84
º≈°“√»÷°…“π’È –∑âÕπ„Àâ‡ÀÁπ«à“°≈ÿà¡»÷°…“¡’§«“¡√Ÿâ‡æ‘Ë¡¢÷Èπ
®“°√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß ‡¡◊ËÕπ”√Ÿª·∫∫
°“√ Õπ·∫∫ª°µ‘¡“‡ª√’¬∫‡∑’¬∫°—∫√Ÿª·∫∫°“√ Õπ·∫∫
√–¥¡ ¡Õß  æ∫«à“ °≈ÿà¡§«∫§ÿ¡¡’º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π
À≈—ß‡√’¬ππâÕ¬°«à“√Ÿª·∫∫°“√ Õπ·∫∫√–¥¡ ¡Õß´÷Ëß¡’
§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05
 Õ¥§≈âÕß°—∫°“√»÷°…“¢Õßæ√–¡À“∏ß «√√§å «√ ‘ßÀå [8]
´÷Ëßæ∫«à“π—°‡√’¬π∑’Ë Õπ‚¥¬«‘∏’°“√ Õπ·∫∫°√–∫«π°“√
°≈ÿà¡°—∫π—°‡√’¬π∑’Ë‰¥â√—∫°“√ Õπ·∫∫ª°µ‘ ¡’º≈ —¡ƒ∑∏‘Ï°“√
‡√’¬π‡√◊ËÕßæÿ∑∏»“πæ‘∏’·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘∑’Ë√–¥—∫ 0.01 ·≈– Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß ¡∫—µ‘
‡Õ’Ë¬¡æ“π‘™°ÿ≈ [9] ́ ÷Ëßæ∫«à“ º≈°“√‡√’¬π·∫∫°√–∫«π°“√
°≈ÿà¡ Ÿß°«à“°“√ Õπ·∫∫ª°µ‘Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë
√–¥—∫ 0.05 ‡™àπ°—π

‡¡◊ËÕπ”¡“∑¥ Õ∫„π°≈ÿà¡»÷°…“·≈–°≈ÿà¡§«∫§ÿ¡‡ªìπ
√“¬∫ÿ§§≈ æ∫«à“ º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π‰¡à¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë√–¥—∫ 0.05
·µà„π¿“æ√«¡°≈ÿà¡»÷°…“¡’§«“¡æ÷ßæÕ„®„π°“√ Õπ¥â«¬
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