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∫∑§—¥¬àÕ

°“√»÷°…“§√—Èßπ’È‡ªìπ°“√ √â“ß‚ª√·°√¡«‘‡§√“–Àå°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ‡¡◊ËÕ
µ—«Õ¬à“ß¡’¢π“¥„À≠à ∑’Ëßà“¬µàÕ°“√„™âß“π ‚¥¬Õ¬Ÿà„π√Ÿª·∫∫‚ª√·°√¡ ”‡√Á®√Ÿª ∑’Ë„ÀâºŸâ„™â‡≈◊Õ°‡¡πŸµà“ßÊ „π°“√«‘‡§√“–Àå
¢âÕ¡Ÿ≈ ‚¥¬‚ª√·°√¡«‘‡§√“–Àå∑’Ë √â“ß¢÷Èπ‰¥â∂Ÿ°∑¥ Õ∫§«“¡∂Ÿ°µâÕß·≈â« √«¡∑—Èß √â“ß‡«Á∫‰´µå ◊ËÕ°“√ Õπ„πÀ—«¢âÕ¥—ß°≈à“«
„π√Ÿª¿“…“‰∑¬·≈–Õ¬Ÿà„π√Ÿª·∫∫¿“æ‡§≈◊ËÕπ‰À« ºà“π‡§√◊Õ¢à“¬Õ‘π‡µÕ√å‡πÁµ∑’Ë‡«Á∫‰´µå www.tekenji.com/project
º≈°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß ◊ËÕ°“√ Õπ æ∫«à“‚¥¬°“√∑¥ Õ∫ ¡¡µ‘∞“π∑“ß ∂‘µ‘®“°µ—«Õ¬à“ßπ—°»÷°…“∑’Ë„™â 30 §π
ºŸâ„™â‰¥â§–·ππ Ÿß¢÷ÈπÀ≈—ß®“°„™â ◊ËÕ°“√ Õππ’ÈÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

‚ª√·°√¡«‘‡§√“–Àå∑“ß ∂‘µ‘·≈– ◊ËÕ°“√ ÕπÕ‘‡≈Á°∑√Õπ‘° å

 ”À√—∫°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫

1  π—°»÷°…“√–¥—∫∫—≥±‘µ»÷°…“ ¿“§«‘™“ ∂‘µ‘ª√–¬ÿ°µå §≥–«‘∑¬“»“ µ√å
2  √Õß»“ µ√“®“√¬å ¿“§«‘™“ ∂‘µ‘ª√–¬ÿ°µå §≥–«‘∑¬“»“ µ√å
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The objective of this study is to create Statistical Computing Program on Chi-square test for

Multiple Response Categorical Data in the case of large sample size which is easy to be useable. This is

present on Menu Driven User Interface form. The accuracy  of the program was also confirmed. In addition

this study create the web based e-Learning with animation in Thai language on topic as mention at

www.tekenji.com/project. The appraisal on this e-Learning by testing of statistical hypothesis from 30

sample students found that their score increase significantly after applying this website.
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1. ∫∑π”
ß“π«‘®—¬‡™‘ß ”√«®π‘¬¡„™â·∫∫ Õ∫∂“¡‡ªìπ‡§√◊ËÕß¡◊Õ

„π°“√√«∫√«¡¢âÕ¡Ÿ≈ ‡¡◊ËÕ¢âÕ¡Ÿ≈∑’Ë∫—π∑÷°‡ªìπ¢âÕ¡Ÿ≈‡™‘ß
§ÿ≥¿“æ∑’Ë¡’§”µÕ∫‡ªìπ°≈ÿà¡¬àÕ¬µà“ßÊ ®–· ¥ßº≈¢Õß
¢âÕ¡Ÿ≈ÕÕ°¡“„π√Ÿªµ“√“ß°“√®√ ·≈–„™â°“√∑¥ Õ∫·∫∫
‡æ’¬√å —π‰§ ·§«√å (Pearson Chi - Square test) ‡ªìπ
æ◊Èπ∞“π„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ‚¥¬¡’¢âÕ®”°—¥«à“µ—«·ª√∑“ß
·∂«πÕπ·≈–·∂«µ—Èß∑’Ë·¬°‡ªìπ°≈ÿà¡¬àÕ¬µà“ßÊ π—ÈπµâÕß¡’
≈—°…≥–·¬°ÕÕ°®“°°—π‚¥¬‡¥Á¥¢“¥ (Mutually exclusive)
·≈–ºŸâµÕ∫µâÕß‡≈◊Õ°µÕ∫°≈ÿà¡¬àÕ¬„¥°≈ÿà¡¬àÕ¬Àπ÷Ëß‡∑à“π—Èπ

·µà„π°√≥’∑’Ë “¡“√∂µÕ∫‰¥â¡“°°«à“ 1 °≈ÿà¡¬àÕ¬®–∑”„Àâ
¡’ªí≠À“µâÕß‡≈◊Õ°„™â§”∂“¡∑’Ë∫—ß§—∫„ÀâºŸâµÕ∫‡≈◊Õ°‡æ’¬ß§”
µÕ∫‡¥’¬« ‡™àπ „™â§”∂“¡«à“ ç à«π„À≠à·≈â«é  ‡ªìπµâπ

„π∑’Ëπ’È π„®»÷°…“∂÷ßµ“√“ß°“√®√∑’Ë·∂«πÕπ¡’≈—°…≥–
·¬°®“°°—π‚¥¬‡¥Á¥¢“¥ ( §◊ÕµÕ∫‰¥â‡æ’¬ß§”µÕ∫‡¥’¬« ‡™àπ
‡æ», Õ“™’æ) ·µà·∂«µ—Èß “¡“√∂‡≈◊Õ°µÕ∫‰¥â¡“°°«à“ 1 §”
µÕ∫ (Pick any/c variables À√◊Õ Multiple Response
Variables) ÷́Ëß “¡“√∂‡°‘¥¢÷Èπ‰¥â„πÀ≈“¬Ê ªí≠À“‡™àπ
µ—«Õ¬à“ßµàÕ‰ªπ’È

µ—«Õ¬à“ß∑’Ë 1 Õÿª°√≥å∑“ßÕ‘‡≈Á°∑√Õπ‘° å 2 ª√–‡¿∑ (A ·≈– B) ‰¥â∂Ÿ°π”¡“∑¥ Õ∫À“ “‡Àµÿ¢Õß°“√™”√ÿ¥‚¥¬∑’Ë

Õÿª°√≥å “¡“√∂™”√ÿ¥‰¥â¥â«¬ “‡Àµÿ 3 ª√–°“√§◊Õ C1, C2 À√◊Õ C3 ·≈–‡ªìπ‰ª‰¥â«à“¡’ “‡Àµÿ

¡“°°«à“ 1  “‡Àµÿ ∑’Ë àßº≈„ÀâÕÿª°√≥å™‘Èππ—Èπ™”√ÿ¥ ®“°°“√ ”√«®§«“¡§‘¥‡ÀÁπ¢Õß™à“ß´àÕ¡

Õÿª°√≥åÕ‘‡≈Á°∑√Õπ‘° å ∂÷ß “‡Àµÿ°“√™”√ÿ¥¢ÕßÕÿª°√≥åÕ‘‡≈Á°∑√Õπ‘° åª√–‡¿∑ A ·≈– B  ¡¡µ‘

‰¥â¢âÕ¡Ÿ≈¥—ßπ’È

¢âÕ¡Ÿ≈¢â“ßµâπ ™à“ß´àÕ¡Õÿª°√≥å·µà≈–§πÕ“®®–√–∫ÿ
 “‡Àµÿ°“√™”√ÿ¥¢ÕßÕÿª°√≥å‰¥â¡“°°«à“ 1  “‡Àµÿ ´÷Ëß·¬°

·≈â«‰¥â 7 °≈ÿà¡ ¥—ß· ¥ß„πµ“√“ß À√◊ÕÕ“®π”‡ πÕ„πÕ’°
√Ÿª·∫∫Àπ÷Ëß ‡™àπµ—«Õ¬à“ßµàÕ‰ªπ’È

À¡“¬‡Àµÿ ·À≈àß A À¡“¬∂÷ß Àπà«¬ß“π√“™°“√
·À≈àß B À¡“¬∂÷ß ºŸâ·∑π∫√‘…—∑¬“
·À≈àß C À¡“¬∂÷ß «“√ “√µà“ßÊ
·À≈àß D À¡“¬∂÷ß °“√∫Õ°‡≈à“®“°‡æ◊ËÕπ‡°…µ√°√
·À≈àß E À¡“¬∂÷ß ª√– ∫°“√≥å®“°√ÿàπµàÕ√ÿàπ

µ—«Õ¬à“ß∑’Ë 2 ¢âÕ¡Ÿ≈· ¥ß·À≈àß¢Õß§«“¡√Ÿâ‡°’Ë¬«°—∫‚√§¢Õß —µ«å∑’Ë‡°…µ√°√„π·µà≈–√–¥—∫

°“√»÷°…“‰¥â√—∫ ‡¡◊ËÕ¡’‡°…µ√°√‡¢â“√à«¡°“√ ”√«® 262 §π

√–¥—∫¡—∏¬¡ 19 38 29 47 40 173 88

Õ“™’«– 2 6 8 8 4 28 16

Õπÿª√‘≠≠“ 1 13 10 17 14 55 31

ª√‘≠≠“µ√’ 19 29 40 53 29 170 113

Õ◊ËπÊ 3 4 8 6 6 27 14

√«¡ 44 90 95 131 93 453 262

°“√»÷°…“

®”π«π
°“√µÕ∫

√«¡

·À≈àß¢Õß§«“¡√Ÿâ

A B C D E

®”π«π
ºŸâµÕ∫

A 5 4 1 5 1 2 0

B 3 5 6 2 5 2 2

 “‡Àµÿ
ª√–‡¿∑

C1 ‡∑à“π—Èπ C2 
‡∑à“π—Èπ C3 ‡∑à“π—Èπ C1 ·≈– C2 C1 ·≈– C3 C2 

·≈– C3 C1 
·≈– C2 

·≈– C3
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¢âÕ¡Ÿ≈¢â“ßµâπ ‡°…µ√°√·µà≈–§πÕ“®®–√–∫ÿ·À≈àß¢Õß
§«“¡√Ÿâ‡°’Ë¬«°—∫‚√§¢Õß —µ«å ‰¥â¡“°°«à“ 1 ·À≈àß§«“¡√Ÿâ (‡™àπ
®“°·À≈àß A ®–‰¥â¡“®“°§«“¡∂’Ë∑’ËµÕ∫ A À√◊Õ A ·≈– B
À√◊Õ A ·≈– B ·≈– C À√◊Õ A ·≈– D œ≈œ §◊Õ √«¡
§«“¡∂’Ë®“°°“√µÕ∫∑’Ë¡’ A „π∑ÿ°√Ÿª·∫∫)  “¡“√∂ —ß‡°µ
‰¥â®“°®”π«π°“√µÕ∫√«¡∑’Ë¡’∑—ÈßÀ¡¥ 453 §”µÕ∫®–¡“°
°«à“®”π«πºŸâµÕ∫∑’Ë¡’∑—ÈßÀ¡¥ 262 §π

®“°µ—«Õ¬à“ß¢â“ßµâπ ®–‰¡à “¡“√∂„™â°“√∑¥ Õ∫·∫∫
‡æ’¬√å —π‰§ ·§«√å (Pearson Chi-Square test) ‰¥â
‡π◊ËÕß®“°°≈ÿà¡¬àÕ¬µà“ßÊ ‰¡à¡’≈—°…≥–‡ªìπ Mutually
exclusive √«¡∑—Èß§«“¡∂’ËÀ√◊Õ§”µÕ∫∑’Ë‰¥â ‰¡à¡’§«“¡‡ªìπ
Õ‘ √–°—π Agresti and Liu [1-2] ‰¥âæ—≤π“°“√∑¥ Õ∫
„À¡à¢÷Èπ¡“·≈–‡√’¬°«à“ The test for Multiple Marginal
Independence (MMI) ‚¥¬„™âÀ≈—°¢Õß°“√∑¥ Õ∫
·∫∫‰§ ·§«√å‡ªÕ√å¡‘«‡∑™—π (The Permutation
Chi-square test) ·≈–°“√∑¥ Õ∫·∫∫‡ªÕ√å¡‘«‡∑™—π (The
Permutation test) [3] ÷́ËßÕ“»—¬°“√®—¥≈”¥—∫∑’Ë (Permu-
tation) ¢Õß«‘∏’°“√∑’Ë‡ªìπ‰ª‰¥â∑—ÈßÀ¡¥ ‡æ◊ËÕÀ“°“√
·®°·®ß¢Õß ∂‘µ‘∑¥ Õ∫„π°√≥’µ—«Õ¬à“ß‡≈Á° µàÕ¡“ Bilder
[4-8] ‰¥âæ—≤π“„π°√≥’µ—«Õ¬à“ß„À≠à

°“√«‘‡§√“–Àå·∫∫‰§ ·§«√å‡æ◊ËÕ∑¥ Õ∫§«“¡‡ªìπ
‡Õ°¿“æ¢Õß —¥ à«π (Chi-Square Test for Homogene-
ity of Proportions) ®“°¢âÕ¡Ÿ≈¥—ß°≈à“«¢â“ßµâπ Õ“®∑”
°“√§”π«≥¥â«¬¡◊Õ À√◊Õ„™âß“π®“°‚ª√·°√¡ ”‡√Á®√Ÿª
Resampling Stats ´÷Ëß∑—Èß 2 «‘∏’π’È¡’§«“¡¬ÿàß¬“°„π°“√
§”π«≥§àÕπ¢â“ß¡“° ‚¥¬∑’Ë‚ª√·°√¡ ”‡√Á®√Ÿª Resampling
Stats ®”‡ªìπµâÕß„ à™ÿ¥§” —Ëß√—∫¢âÕ¡Ÿ≈∑’Ë®–π”‰ª«‘‡§√“–Àå
·≈–À“°µâÕß°“√‡ª≈’Ë¬π·ª≈ß ¢âÕ¡Ÿ≈∑’Ë®–π”¡“«‘‡§√“–Àå
®”‡ªìπµâÕß‡¢’¬π™ÿ¥§” —Ëß„À¡à ∑”„Àâ„™âß“π‰¥â¬“° ®÷ß§«√
∑’Ë®–æ—≤π“„Àâßà“¬µàÕ°“√„™âß“π„Àâ¡“°¢÷Èπ

‡π◊ËÕß®“°°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈¥â«¬°“√∑¥ Õ∫‰§ ·§«√å
°√≥’∑’Ë¡’§”µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫ ¬—ß‰¡à‡ªìπ∑’Ë·æ√àÀ≈“¬
„π√Ÿª¿“…“‰∑¬ ª√–°Õ∫°—∫·À≈àßÕâ“ßÕ‘ß∑’Ë¡’À—«¢âÕ‡À≈à“π’È
¬—ß¡’Õ¬ŸàπâÕ¬¡“° ∑”„Àâ¬“°µàÕ°“√‡√’¬π√Ÿâ·≈–∑”§«“¡‡¢â“„®
Õ’°∑—Èß‚ª√·°√¡ ”‡√Á®√Ÿª∑—Ë«‰ª ‡™àπ SPSS, MINITAB  ¬—ß
‰¡à “¡“√∂∑”°“√«‘‡§√“–Àå‰¥â ºŸâ«‘®—¬®÷ß‡ÀÁπ§«“¡ ”§—≠„π
°“√ √â“ß‚ª√·°√¡ ”‡√Á®√Ÿª ‡æ◊ËÕ«‘‡§√“–Àå«‘∏’¥—ß°≈à“«„ÀâÕ¬Ÿà
„π√Ÿª∑’Ë„™â‰¥âßà“¬√«¡∑—Èß∑”°“√º≈‘µ ◊ËÕ°“√ ÕπÕ‘‡≈Á°∑√Õπ‘° å

∑’Ë‡ªìπ¿“…“‰∑¬ ÷́Ëß®–‡ªìπ ◊ËÕ∑’Ëπ—°»÷°…“·≈–∫ÿ§§≈∑—Ë«‰ª
 “¡“√∂»÷°…“·≈–§âπ§«â“¥â«¬µ—«‡Õß‰¥âÕ¬à“ß –¥«°·≈–
√«¥‡√Á«

2. ¢Õ∫‡¢µ°“√»÷°…“
 √â“ß‚ª√·°√¡ ”‡√Á®√Ÿª‡æ◊ËÕ°“√∑¥ Õ∫‰§ ·§«√å„π

°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ‚¥¬∑’Ëµ—«Õ¬à“ß¡’¢π“¥
„À≠à·≈–¡’‡æ’¬ßµ—«·ª√‡¥’¬« ∑’Ë “¡“√∂‡≈◊Õ°µÕ∫‰¥â¡“°°«à“
1 §”µÕ∫®“°§”µÕ∫‰¡à‡°‘π 5 §”µÕ∫·≈–µ—«·ª√∑’ËµÕ∫
‰¥â‡æ’¬ß§”µÕ∫‡¥’¬«®–¡’®”π«π°≈ÿà¡ Ÿß ÿ¥‰¡à‡°‘π 5 °≈ÿà¡
π—Ëπ§◊Õµ“√“ß°“√®√∑’Ë„™â®–¡’≈—°…≥–‰¡à‡°‘π 5x5

3. «‘∏’°“√¥”‡π‘πß“π
°“√«‘®—¬§√—Èßπ’È¡’¢—ÈπµÕπ¥—ßµàÕ‰ªπ’È

3.1 °“√ÕÕ°·∫∫ à«π°“√„™âß“π
„π à«ππ’È¡’ 4 ≈”¥—∫¢—ÈπµÕπ§◊Õ °“√°”Àπ¥®”π«π

°≈ÿà¡¬àÕ¬¢Õßµ—«·ª√∑“ß·∂«πÕπ·≈–·∂«µ—Èß ‚¥¬¡’§à“
 Ÿß ÿ¥§◊Õ 5 °“√∫—π∑÷°¢âÕ¡Ÿ≈‡æ◊ËÕπ”‰ª«‘‡§√“–Àå ‚¥¬ºŸâ„™â
 “¡“√∂π”º≈°“√∫—π∑÷°¢âÕ¡Ÿ≈®“°‚ª√·°√¡ SPSS ¡“„™â
√«¡∑—Èß “¡“√∂·°â‰¢‡ª≈’Ë¬π·ª≈ß„π°√≥’∑’Ë∫—π∑÷°º‘¥
≈”¥—∫∂—¥‰ª§◊Õ °“√«‘‡§√“–Àå¥â«¬°“√∑¥ Õ∫‰§ ·§«√å
·≈–≈”¥—∫ ÿ¥∑â“¬§◊Õ°“√π”‡ πÕº≈°“√«‘‡§√“–Àå ´÷Ëß®–
· ¥ß§à“ ∂‘µ‘‰§ ·§«√å §à“æ’ (P-value)

3.2 °“√‡¢’¬π‚ª√·°√¡«‘‡§√“–Àå°“√∑¥ Õ∫
‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫
‚ª√·°√¡∑’Ë„™â‡¢’¬π‡æ◊ËÕ«‘‡§√“–Àå°“√∑¥ Õ∫

‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ·≈–°“√
«‘‡§√“–Àå¥â«¬°“√∑¥ Õ∫‰§ ·§«√å §◊Õ MS Visual Basic
6.0 ‚¥¬®–π”‡ πÕ¢—ÈπµÕπ«‘∏’ (Algorithm) ∫“ß à«π„π
¿“§ºπ«°

3.3 °“√®—¥∑” ◊ËÕ°“√ ÕπÕ‘‡≈Á°∑√Õπ‘° å ”À√—∫
°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1
§”µÕ∫
‚ ª √ · ° √ ¡ ∑’Ë „ ™â „ π ° “ √ ®— ¥ ∑”  ◊Ë Õ ° “ √   Õ π

Õ‘‡≈Á°∑√Õπ‘° å ”À√—∫°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”
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µÕ∫¡“°°«à“ 1 §”µÕ∫ §◊Õ Macromedia Dreamweaver
MX 2004 ´÷Ëß¡’ URL §◊Õ www.tekenji.com/project
‡π◊ÈÕÀ“„π ◊ËÕ°“√ ÕπÕ‘‡≈Á°∑√Õπ‘° å®–ª√–°Õ∫¥â«¬ à«π
µà“ßÊ ¥—ßπ’È °“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“
1 §”µÕ∫ °“√∑¥ Õ∫‡ªÕ√å¡‘«‡∑™—Ëπ ·≈–°“√∑¥ Õ∫
·∫∫‰§ ·§«√å‡ªÕ√å¡‘«‡∑™—Ëπ

πÕ°®“° à«π¢Õß‡π◊ÈÕÀ“·≈â«®–¡’ à«π¢Õß‚ª√·°√¡
«‘‡§√“–Àå ”À√—∫°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°
°«à“ 1 §”µÕ∫æ√âÕ¡°—∫§Ÿà¡◊Õ°“√„™â‚ª√·°√¡ ́ ÷ËßºŸâ„™â “¡“√∂
¥“«πå‚À≈¥‰ª„™â„π°“√∑¥ Õ∫‰¥âÕ’°¥â«¬

3.4 °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß ◊ËÕ°“√ Õπ
Õ‘‡≈Á°∑√Õπ‘° å
‰¥â®—¥∑”¢âÕ Õ∫Õ—µπ—¬‡°’Ë¬«°—∫°“√∑¥ Õ∫‰§ ·§«√å

®”π«π 12 ¢âÕ §–·ππ‡µÁ¡ 12 §–·ππ ·≈–„™âµ—«Õ¬à“ß
π—°»÷°…“™—Èπªï∑’Ë 4 „πªï°“√»÷°…“ 2551 ¿“§«‘™“ ∂‘µ‘
ª√–¬ÿ°µå  ®≈. ®”π«π 30 §π ®“°√“¬«‘™“ —¡¡π“ (´÷Ëß
π—°»÷°…“∑ÿ°§π‰¥âºà“π°“√‡√’¬π«‘™“ ∂‘µ‘∑’Ë‰¡à„™âæ“√“
¡‘‡µÕ√å∑’Ë¡’À—«¢âÕ‡°’Ë¬«°—∫°“√∑¥ Õ∫‰§ · §«√å¡“·≈â«„π
¿“§‡√’¬π∑’Ë 2 ¢Õß™—Èπªï∑’Ë 3) ‚¥¬ºŸâ«‘®—¬®–®—¥„Àâ¡’°“√
∫√√¬“¬‡°’Ë¬«°—∫°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°
°«à“ 1 §”µÕ∫ ·≈â«∑¥ Õ∫§«“¡‡¢â“„®¢Õßπ—°»÷°…“ ·≈–
«—¥§ÿ≥¿“æ¢Õß·∫∫ª√–‡¡‘π¥â«¬Õ”π“®®”·π°¢Õß√“¬¢âÕ
‚¥¬„™â«‘∏’∑¥ Õ∫§à“‡©≈’Ë¬√–À«à“ß°≈ÿà¡ Ÿß·≈–°≈ÿà¡µË” §◊Õ
‡¡◊ËÕπ”·∫∫ª√–‡¡‘π§à“‰ª∑¥ Õ∫°—∫°≈ÿà¡µ—«Õ¬à“ß·≈â« µ√«®

„Àâ§–·ππ ‡√’¬ß§–·ππ®“°¡“°‰ªπâÕ¬ §—¥‡≈◊Õ°ºŸâ‰¥â
§–·ππ Ÿß ÿ¥·≈–√Õß≈ß¡“√âÕ¬≈– 25 „Àâ‡ªìπ°≈ÿà¡ Ÿß ·≈–
„ÀâºŸâ‰¥â§–·ππµË” ÿ¥·≈–√Õß¢÷Èπ‰ª√âÕ¬≈– 25 ‡ªìπ  °≈ÿà¡
µË” ®“°π—ÈπÀ“§à“‡©≈’Ë¬ (X) ·≈–§«“¡·ª√ª√«π (S2) ¢Õß
§–·ππ„π·µà≈–°≈ÿà¡ ·≈â«„™â°“√∑¥ Õ∫·∫∫ t æ∫«à“®“°
12 ¢âÕ ¡’ 7 ¢âÕ ∑’Ëº≈°“√∑¥ Õ∫ t ¡’π—¬ ”§—≠ ´÷Ëß
À¡“¬§«“¡«à“ 7 ¢âÕ‡À≈à“π’È¡’Õ”π“®®”·π°‰¥â ®÷ß®–„™â
·∫∫∑¥ Õ∫‡æ’¬ß 7 ¢âÕπ’È ‡æ◊ËÕª√–‡¡‘π§«“¡√Ÿâ°àÕπ·≈–
À≈—ß„™â ◊ËÕ°“√ Õππ’ÈµàÕ‰ª ‚¥¬π—°»÷°…“°≈ÿà¡‡¥‘¡ª√–‡¡‘π
Õ’°§√—Èß®“° ◊ËÕ°“√ Õπ∑’Ë √â“ß¢÷Èππ’È ·≈–«—¥º≈®“°¢âÕ Õ∫
Õ—µπ—¬™ÿ¥‡¥‘¡Õ’°§√—Èß

3.5 °“√«—¥§«“¡∂Ÿ°µâÕß¢Õß‚ª√·°√¡°“√«‘‡§√“–Àå
‚¥¬®–∑”°“√‡ª√’¬∫‡∑’¬∫º≈°“√«‘‡§√“–Àå®“°

‚ª√·°√¡∑’Ë √â“ß¢÷Èπ°—∫º≈°“√«‘‡§√“–Àå¢Õßµ”√“„πÀ—«¢âÕ
¥—ß°≈à“«

4. º≈°“√»÷°…“
‰¥âº≈°“√»÷°…“µ“¡«—µ∂ÿª√– ß§å¥—ß√“¬≈–‡Õ’¬¥µàÕ‰ªπ’È

4.1  à«πª√–°Õ∫¢Õß‡«Á∫‰´µå ◊ËÕ°“√ Õπ‡√◊ËÕß
°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1
§”µÕ∫
„π°“√‡¢â“ Ÿà‡«Á∫‰´µå ◊ËÕ°“√ Õπºà“π‡§√◊Õ¢à“¬Õ‘π

‡µÕ√å‡πÁµ ®–µâÕßæ‘¡æå URL ¢Õß‡«Á∫‰´µå §◊Õ http://
www.tekenji.com/project ®–‰¥â√“¬≈–‡Õ’¬¥¥—ßπ’È
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√Ÿª∑’Ë 1 · ¥ßÀπâ“·√°¢Õß‡«Á∫‰´µå ◊ËÕ°“√ Õπ‡√◊ËÕß
°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫

‚¥¬∑’ËºŸâ„™â “¡“√∂‡¢â“ ŸàÀπâ“À≈—°‚¥¬§≈‘°∑’Ë ç‡¢â“ Ÿà‡«Á∫‰´µåé
®–ª√“°ØÀπâ“µà“ß¥—ßπ’È

√Ÿª∑’Ë 1  Àπâ“‚Œ¡‡æ®À√◊ÕÀπâ“·√°

√Ÿª∑’Ë 2  Àπâ“À≈—°¢Õß‡«Á∫‰´µå

4.1.1  à«π¢ÕßÀπâ“·√°

4.1.2  à«π¢ÕßÀπâ“À≈—°
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- ‡¡◊ËÕ§≈‘°∑’Ë çDOWNLOADé ®–‡¢â“ ŸàÀπâ“¥“«πå‚À≈¥
‚ª√·°√¡·≈–§Ÿà¡◊Õ°“√„™â‚ª√·°√¡

- ‡¡◊ËÕ§≈‘°∑’Ë çREFERENCEé ®–‡¢â“ ŸàÀπâ“¢Õß‡Õ° “√
Õâ“ßÕ‘ß

- ‡¡◊ËÕ§≈‘°∑’Ë çCONTACT USé ®–‡¢â“ ŸàÀπâ“°“√µ‘¥µàÕ
°—∫ºŸâ®—¥∑”

- ‡¡◊ËÕ§≈‘°∑’Ë çCREATED BYé ®–‡¢â“ ŸàÀπâ“√“¬
≈–‡Õ’¬¥¢ÕßºŸâ®—¥∑”

√Ÿª∑’Ë 2 · ¥ßÀπâ“À≈—°¢Õß‡«Á∫‰´µå ◊ËÕ°“√ Õπ‡√◊ËÕß
°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫
Àπâ“µà“ßπ’È “¡“√∂®–‡™◊ËÕ¡‚¬ß‰ª¬—ßÀπâ“µà“ßÕ◊ËπÊ ¥—ßπ’È

- ‡¡◊ËÕ§≈‘°∑’Ë çHOMEé ®–‡¢â“ ŸàÀπâ“À≈—°
- ‡¡◊ËÕ§≈‘°∑’Ë çTHEORYé ®–‡¢â“ ŸàÀπâ“∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
- ‡¡◊ËÕ§≈‘°∑’Ë çE.BOOKé ®–‡¢â“ ŸàÀπâ“ e-book ‡√◊ËÕß

°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”
µÕ∫

√Ÿª∑’Ë 3 · ¥ßÀπâ“∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß°—∫°“√∑¥ Õ∫
‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ‚¥¬¡’∑—ÈßÀ¡¥
3 ∑ƒ…Æ’ ‰¥â·°à °“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°
°«à“ 1 §”µÕ∫ °“√∑¥ Õ∫‡ªÕ√å¡‘«‡∑™—Ëπ ·≈–°“√∑¥ Õ∫

√Ÿª∑’Ë 3  Àπâ“∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß

·∫∫‰§ ·§«√å‡ªÕ√å¡‘«‡∑™—Ëπ µ“¡≈”¥—∫ ‡™àπ ®–‰¥âÀπâ“
¢Õß∑ƒ…Æ’°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1
§”µÕ∫ ¥—ßπ’È

4.1.3  à«π¢ÕßÀπâ“∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
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√Ÿª∑’Ë 4 · ¥ßÀπâ“∑ƒ…Æ’°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’
§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ‚¥¬· ¥ß∑—Èß à«π‡π◊ÈÕÀ“ ·≈–

√Ÿª∑’Ë 4  Àπâ“∑ƒ…Æ’°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫

µ—«Õ¬à“ß°“√§”π«≥

√Ÿª∑’Ë 5  Àπâ“À≈—°¢Õß e-book

4.1.4  à«π¢Õß e - book
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 à«π¢Õßµ—«Õ¬à“ß°“√§”π«≥¥—ß√ŸªµàÕ‰ªπ’È

-  ‡¡◊ËÕ§≈‘°∑’Ë çCONTENTé ®–ª√“°ØÀπâ“ e-book
„π à«π¢Õß‡π◊ÈÕÀ“ ¥—ß√Ÿª∑’Ë 6

√Ÿª∑’Ë 5 · ¥ßÀπâ“ e-book ‡√◊ËÕß°“√∑¥ Õ∫
‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫‚¥¬®–·∫àß‡ªìπ
2  à«π §◊Õ e-book „π à«π¢Õß‡π◊ÈÕÀ“ ·≈– e-book „π

- ‡¡◊ËÕ§≈‘°∑’Ë çSAMPLEé ®–ª√“°ØÀπâ“ e-book „π
 à«π¢Õßµ—«Õ¬à“ß°“√§”π«≥

√Ÿª∑’Ë 6  Àπâ“ e-book „π à«π¢Õß‡π◊ÈÕÀ“

√Ÿª∑’Ë 7  Àπâ“ e-book „π à«π¢Õßµ—«Õ¬à“ß°“√§”π«≥
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4.1.5  à«π¢Õß°“√¥“«πå‚À≈¥‚ª√·°√¡·≈–
§Ÿà¡◊Õ°“√„™â‚ª√·°√¡

√Ÿª∑’Ë 8   Àπâ“¥“«πå‚À≈¥‚ª√·°√¡·≈–§Ÿà¡◊Õ°“√„™â‚ª√·°√¡

√Ÿª∑’Ë 8 · ¥ßÀπâ“¥“«πå‚À≈¥‚ª√·°√¡·≈–§Ÿà¡◊Õ°“√
„™â‚ª√·°√¡‡√◊ËÕß°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫
¡“°°«à“ 1 §”µÕ∫ ‚¥¬ “¡“√∂§≈‘°∑’Ë ç‚ª√·°√¡
«‘‡§√“–Àå ”À√—∫°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°
°«à“ 1 §”µÕ∫é ‡æ◊ËÕ∑”°“√¥“«πå‚À≈¥

4.2  à«πª√–°Õ∫¢Õß‚ª√·°√¡«‘‡§√“–Àå
°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“
1 §”µÕ∫

√Ÿª∑’Ë 9  Àπâ“µà“ßÀ≈—°¢Õß‚ª√·°√¡«‘‡§√“–Àå
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√Ÿª∑’Ë 10 · ¥ßÀπâ“µà“ß°“√√—∫®”π«π°≈ÿà¡·≈–®”π«π
§”µÕ∫∑’Ë “¡“√∂µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫ „π°“√ ∑¥ Õ∫
‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ´÷ËßºŸâ„™â
 “¡“√∂°√Õ°®”π«π°≈ÿà¡·≈–®”π«π§”µÕ∫∑’Ë “¡“√∂
µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫ ‚¥¬‚ª√·°√¡π’È®–®”°—¥®”π«π
°≈ÿà¡·≈–§”µÕ∫ (∑’Ë “¡“√∂µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫)
‰«â Ÿß ÿ¥∑’Ë®”π«π 5 °≈ÿà¡ ·≈– 5 §”µÕ∫ ‡¡◊ËÕºŸâ„™â
°√Õ°®”π«π∑’ËµâÕß°“√·≈â«„ÀâºŸâ„™â§≈‘°ªÿÉ¡

√Ÿª∑’Ë 9  · ¥ßÀπâ“µà“ßÀ≈—°¢Õß‚ª√·°√¡«‘‡§√“–Àå
 ”À√—∫°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”
µÕ∫ ·≈–°“√∑¥ Õ∫‡æ’¬√å —π‰§ ·§«√å ‚¥¬∑’ËºŸâ„™â
 “¡“√∂‡≈◊Õ°«‘∏’°“√∑¥ Õ∫‰¥â∑—Èß 2 «‘∏’

∂â“µâÕß°“√∑”°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫
¡“°°«à“ 1 §”µÕ∫ (¡’‡æ’¬ßµ—«·ª√‡¥’¬«∑’Ë “¡“√∂µÕ∫‰¥â

¡“°°«à“ 1 §”µÕ∫) ‚¥¬‚ª√·°√¡π’È®–„Àâ·∂«πÕπ§◊Õ
®”π«π°≈ÿà¡¢Õßµ—«·ª√´÷ËßºŸâµÕ∫‡≈◊Õ°‰¥â‡æ’¬ß°≈ÿà¡‡¥’¬«
(‡™àπ ‡æ», Õ“¬ÿ, °“√»÷°…“)  à«π·∂«µ—Èß®–À¡“¬∂÷ß§à“µ—«
·ª√∑’ËºŸâµÕ∫ “¡“√∂‡≈◊Õ°‰¥â¡“°°«à“ 1 §”µÕ∫) ∑”‰¥â‚¥¬
°“√§≈‘°ªÿÉ¡ ç°“√∑”°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫
¡“°°«à“ 1 §”µÕ∫é®–ª√“°ØÀπâ“µà“ß¥—ßπ’È

√Ÿª∑’Ë 10  Àπâ“µà“ß°“√√—∫®”π«π°≈ÿà¡ (·∂«πÕπ) ·≈–®”π«π§”µÕ∫ (·∂«µ—Èß∑’Ë≈—°…≥–¬àÕ¬∑’Ë

 “¡“√∂µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫) „π°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫

   ®–ª√“°ØÀπâ“µà“ß°“√∫—π∑÷°¢âÕ¡Ÿ≈‡æ◊ËÕ°“√∑¥ Õ∫
‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ·µà∂â“ºŸâ„™â
µâÕß°“√‡ª≈’Ë¬π·ª≈ß¢âÕ¡Ÿ≈∑’Ë°√Õ°‰ª ºŸâ„™â “¡“√∂≈∫‰¥â
∑—ÈßÀ¡¥ ‡æ◊ËÕ°√Õ°®”π«π∑’ËµâÕß°“√„À¡à ‚¥¬°“√§≈‘°ªÿÉ¡

 ¡¡µ‘«à“‰¥â‡≈◊Õ°µÕ∫«à“¡’ 3 °≈ÿà¡ (·∂«πÕπ) ·≈–
µ—«·ª√∑“ß·∂«µ—Èß 3 ≈—°…≥–¬àÕ¬ ®–‰¥âµ“√“ß‡æ◊ËÕ∫—π∑÷°
¢âÕ¡Ÿ≈ ¥—ßπ’È
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‡¡◊ËÕºŸâ„™â§≈‘°ªÿÉ¡         ·≈â«µâÕß°“√·°â‰¢¢âÕ¡Ÿ≈„π

 à«π™◊ËÕÕ’°§√—Èß ºŸâ„™â “¡“√∂§≈‘°ªÿÉ¡           ‡æ◊ËÕ·°â‰¢

¢âÕ¡Ÿ≈„π à«ππ’È‰¥â
 à«π°“√∫—π∑÷°§à“§«“¡∂’Ë¢Õß¢âÕ¡Ÿ≈®–„™â ‚ª√·°√¡

SPSS ™à«¬„π°“√§”π«≥§à“§«“¡∂’Ë¢Õß·µà≈–°≈ÿà¡¬àÕ¬
‡æ◊ËÕπ”¢âÕ¡Ÿ≈∑’Ë‰¥â‰ª∫—π∑÷°≈ß„π‚ª√·°√¡«‘‡§√“–Àå

‡¡◊ËÕºŸâ„™â°√Õ°™◊ËÕ°≈ÿà¡·≈–§”µÕ∫¥—ß√Ÿª∑’Ë 12 ‡√’¬∫√âÕ¬

·≈â«„Àâ§≈‘°ªÿÉ¡    ®÷ß®– “¡“√∂‡¢â“‰ª„™âß“π„π à«π

¢Õß°“√∫—π∑÷°§à“§«“¡∂’Ë¢Õß¢âÕ¡Ÿ≈‰¥â ·µà∂â“ºŸâ„™âµâÕß°“√
‡ª≈’Ë¬π·ª≈ß¢âÕ¡Ÿ≈∑’Ë°√Õ°≈ß‰ª ºŸâ„™â “¡“√∂≈∫¢âÕ¡Ÿ≈

∑—ÈßÀ¡¥·≈â«°√Õ°„À¡à‚¥¬„Àâ§≈‘°ªÿÉ¡

√Ÿª∑’Ë 11 · ¥ßÀπâ“µà“ß∫—π∑÷°¢âÕ¡Ÿ≈‡æ◊ËÕ°“√∑¥ Õ∫
‰§ ·§«√å∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫∑’Ë‰¥â®“°°“√∫—π∑÷°
®”π«π°≈ÿà¡ (·∂«πÕπ) 3 °≈ÿà¡ ·≈–§”µÕ∫ (≈—°…≥–
¬àÕ¬∑’Ë “¡“√∂µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫) 3 °≈ÿà¡ ´÷Ëß
‚ª√·°√¡®–®—¥µ“√“ß 3*3 „ÀâºŸâ„™â ‡æ◊ËÕ®–‰¥â∫—π∑÷°§«“¡∂’Ë

√Ÿª∑’Ë 11  Àπâ“µà“ß°“√√—∫®”π«π°≈ÿà¡ (·∂«πÕπ) ·≈–®”π«π§”µÕ∫ (·∂«µ—Èß∑’Ë≈—°…≥–¬àÕ¬∑’Ë

 “¡“√∂µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫) „π°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫

„π‡´≈µà“ßÊ „π≈”¥—∫∂—¥‰ª
°“√∫—π∑÷°™◊ËÕ·∂«πÕπ·≈–≈—°…≥–¬àÕ¬∑’Ë “¡“√∂µÕ∫

‰¥â¡“°°«à“ 1 §”µÕ∫ ºŸâ„™â “¡“√∂æ‘¡æå™◊ËÕ·≈–§à“¢Õß
µ—«·ª√∑—Èß 2 „πµÕπµâπ¢Õß√Ÿª∑’Ë 11

√Ÿª∑’Ë 12  °“√∫—π∑÷°™◊ËÕ¢Õß°≈ÿà¡ (·∂«πÕπ) ·≈–®”π«π§”µÕ∫ (®”π«π≈—°…≥–¬àÕ¬∑’Ë “¡“√∂µÕ∫‰¥â

¡“°°«à“ 1 §”µÕ∫) „π°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫
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µ—«Õ¬à“ßπ’È®–¡’ 3 ·∂«πÕπ (°≈ÿà¡) ·≈– 3 §”µÕ∫ (∑’Ë
 “¡“√∂‡≈◊Õ°µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫) ¥—ßπ—Èπµ“√“ß∑’Ë
®–π”‰ª«‘‡§√“–Àå®–Õ¬Ÿà„π√Ÿª 3*3

‡¡◊ËÕ G,D,S  À¡“¬∂÷ß §”µÕ∫∑’ËºŸâ‡≈◊Õ°µÕ∫∑—Èß G ·≈–

µ—«Õ¬à“ß  ¡¡µ‘«à“‰¥â§”µÕ∫®“°°≈ÿà¡¬àÕ¬ 3 °≈ÿà¡∑’Ë “¡“√∂µÕ∫‰¥â¡“°°«à“

1 §”µÕ∫ ¥—ßπ’È

‡¡◊Õß G D S G,D G,S D,S G,D,S √«¡

1 5 10 6 3 2 6 1 33

2 13 7 3 8 4 3 2 40

3 5 13 10 2 3 9 2 44

√«¡ 23 30 19 13 9 18 5 117

D ·≈– S
G,D À¡“¬∂÷ß §”µÕ∫∑’ËºŸâ‡≈◊Õ°µÕ∫∑—Èß G ·≈– D  ‡ªìπµâπ
®“°µ—«Õ¬à“ß¥—ß°≈à“« “¡“√∂π”¡“∫—π∑÷°¢âÕ¡Ÿ≈„π

‚ª√·°√¡ SPSS ‰¥â¥—ßπ’È

®“°√Ÿª∑’Ë 13 ‡¡◊ËÕ„™â§” —Ëß Analyze / Multiple
response/crosstabs „π‚ª√·°√¡ SPSS ®–ª√“°Øº≈
 √ÿª ¥—ßµ“√“ßπ’È

√Ÿª∑’Ë 13  Àπâ“µà“ß· ¥ß°“√∫—π∑÷°¢âÕ¡Ÿ≈„π‚ª√·°√¡ SPSS

‡¡◊Õß G D S ®”π«πºŸâµÕ∫

1 11 20 15 33

2 27 20 12 40

3 12 26 24 44

√«¡ 50 66 51 117

ºŸâ „™â®–µâÕßπ”¢âÕ¡Ÿ≈∑’Ë ‰¥â®“°µ“√“ßπ’È‰ª∫—π∑÷°„π
‚ª√·°√¡„π à«π°“√∫—π∑÷°§à“§«“¡∂’Ë
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‡¡◊ËÕºŸâ „™â°√Õ°§à“§«“¡∂’Ë ‡√’¬∫√âÕ¬·≈â«„Àâ§≈‘°ªÿÉ¡

         ‡æ◊ËÕ∑”°“√§”π«≥µ“√“ß ´÷Ëß®–ª√“°Ø

Àπâ“µà“ß¥—ßπ’È

‡¡◊ËÕºŸâ„™âµ√«® Õ∫§«“¡∂Ÿ°µâÕß„π°“√∫—π∑÷°¢âÕ¡Ÿ≈

∑—ÈßÀ¡¥·≈â« „Àâ§≈‘°ªÿÉ¡                  ‡æ◊ËÕ∑”°“√∑¥ Õ∫

‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ´÷Ëß®–· ¥ß

Àπâ“µà“ßº≈°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“

√Ÿª∑’Ë 14  °“√∫—π∑÷°§à“§«“¡∂’Ë„π°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°«à“ 1 §”µÕ∫

√Ÿª∑’Ë 15  Àπâ“µà“ß· ¥ß°“√§”π«≥µ“√“ß¢Õß¢âÕ¡Ÿ≈ ”À√—∫

°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫

1 §”µÕ∫ ·µà∂â“ºŸâ„™âµâÕß°“√‡ª≈’Ë¬π·ª≈ß¢âÕ¡Ÿ≈„πµ“√“ß
ºŸâ„™â “¡“√∂≈∫¢âÕ¡Ÿ≈ÕÕ°®“°µ“√“ß∑—ÈßÀ¡¥ ‡æ◊ËÕ°√Õ°

¢âÕ¡Ÿ≈„πµ“√“ß„À¡à ‚¥¬°“√§≈‘°ªÿÉ¡          ®“°Àπâ“

µà“ßÀ≈—°¢Õß‚ª√·°√¡«‘‡§√“–Àå º≈°“√«‘‡§√“–Àå®–

ª√“°Ø¥—ßµ“√“ßµàÕ‰ªπ’È
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√Ÿª∑’Ë 16  · ¥ßº≈°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”
µÕ∫¡“°°«à“ 1 §”µÕ∫ ‚¥¬∑’Ëº≈°“√§”π«≥®–Õ¬Ÿà„π√Ÿª
·∫∫µ“√“ß ́ ÷Ëß®–· ¥ß√“¬≈–‡Õ’¬¥∑—ÈßÀ¡¥µ—Èß·µà§à“ Oij, Eij,
§à“‰§ ·§«√å·µà≈–µ“√“ß, §à“‰§ ·§«√å, §à“ degree of
freedom ·≈– §à“ p-value

4.3 °“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß ◊ËÕ°“√ Õπ
Õ‘‡≈Á°∑√Õπ‘° å

‰¥âº≈°“√ª√–‡¡‘π®“°µ—«Õ¬à“ßπ—°»÷°…“ 30 §π
(®“°π—°»÷°…“™—Èπªï∑’Ë 4 ªï°“√»÷°…“ 2551 „π√“¬«‘™“ —¡¡π“
´÷Ëß∑ÿ°§πºà“π°“√‡√’¬π°“√∑¥ Õ∫‰§ ·§«√å (Peassonûs
χ2-test) ¡“·≈â«„π¿“§‡√’¬π∑’Ë 2 ™—Èπªï∑’Ë 3) °àÕπ·≈–À≈—ß
„™â ◊ËÕ°“√ Õππ’È À≈—ß®“°∑’Ë«—¥§ÿ≥¿“æ·∫∫ª√–‡¡‘π¥â«¬
Õ”π“®®”·π°√“¬¢âÕ ´÷Ëßæ∫«à“¡’ 7 ¢âÕ∑’Ë¡’Õ”π“®®”·π°
¥—ß°≈à“«‚¥¬≈–‡Õ’¬¥„πÀ—«¢âÕ 3.4 ·≈â«

√Ÿª∑’Ë 16  Àπâ“µà“ß· ¥ßº≈°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫

§à“‡©≈’Ë¬ ¢π“¥µ—«Õ¬à“ß  à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π  ∂‘µ‘∑¥ Õ∫ T

°àÕπ„™â ◊ËÕœ 1.70 30 1.41 3.97

À≈—ß„™â ◊ËÕœ 4.27 30 1.74

µ—«Õ¬à“ß  §–·ππ°àÕπ·≈–À≈—ß®“°°“√„™â ◊ËÕ°“√ Õπ

‡¡◊ËÕ„™â ∂‘µ‘∑¥ Õ∫ Wilcoxon Signed Rank ; T
(·∫∫ª√–¡“≥¥â«¬°“√·®°·®ßª°µ‘) ‡π◊ËÕß®“°¢âÕ°”Àπ¥
‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫°“√·®°·®ßª°µ‘¢Õß§–·ππ°àÕπ·≈–
À≈—ß‰¡à‡ªìπ®√‘ß ”À√—∫ Paired T - Test æ∫«à“‡¡◊ËÕ„™â°“√
∑¥ Õ∫À“ß‡¥’¬« (H1 : §–·ππÀ≈—ß„™â ◊ËÕœ > §–·ππ
°àÕπ„™â ◊ËÕ) æ∫«à“¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑—Èß°√≥’∑’Ë°”Àπ¥
α = 0.05 ·≈– 0.10 ®÷ß “¡“√∂ √ÿª‰¥â«à“ ◊ËÕ°“√ Õπ¡’
º≈µàÕ°“√‡¢â“„®¢Õßπ—°»÷°…“¡“°¢÷Èπ

4.4 °“√«—¥§«“¡∂Ÿ°µâÕß¢Õß‚ª√·°√¡«‘‡§√“–Àå
°“√∑¥ Õ∫‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1
§”µÕ∫
 ”À√—∫§«“¡∂Ÿ°µâÕß¢Õß‚ª√·°√¡«‘‡§√“–Àå∑’Ë

 √â“ß¢÷Èπ ºŸâ®—¥∑”‰¥â∑¥ Õ∫º≈≈—æ∏å∑’Ë‰¥â®“°‚ª√·°√¡
«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫°—∫µ—«Õ¬à“ß„πµ”√“¿“…“Õ—ß°ƒ… ·≈–
°“√§”π«≥¥â«¬¡◊Õ„πÀ≈“¬Ê µ—«Õ¬à“ß∑’Ë “¡“√∂®–À“‰¥â
®“°À—«¢âÕπ’È (¬—ß¡’¢âÕ®”°—¥‡°’Ë¬«°—∫°“√„™â°“√∑¥ Õ∫π’È‡π◊ËÕß
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®“°‡ªìπ‡√◊ËÕß„À¡à∑’Ë¬—ß‰¡à·æ√àÀ≈“¬¡“°π—°) æ∫«à“º≈≈—æ∏å
‰¥âµ√ß°—π √«¡∑—Èß‰¥â· ¥ß¢—ÈπµÕπ°“√§”π«≥‚¥¬≈–‡Õ’¬¥
·≈–‡∑’¬∫°—∫º≈®“°‚ª√·°√¡„π Module - Theory ®“°
Àπâ“·√°¢Õß‡«Á∫‰´µå ·≈–„π§Ÿà¡◊Õ°“√„™â‚ª√·°√¡
«‘‡§√“–Àå°“√∑¥ Õ∫‰§ ·§«√å °√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1
§”µÕ∫ ®“°Àπâ“ Download ¢Õß‡«Á∫‰´µå

5.  √ÿªº≈°“√»÷°…“
°“√»÷°…“§√—Èßπ’È‡ªìπ°“√ √â“ß‚ª√·°√¡«‘‡§√“–Àå·≈–

 ◊ËÕ°“√ ÕπÕ‘‡≈Á°∑√Õπ‘° å ‡√◊ËÕß°“√∑¥ Õ∫‰§ ·§«√å
°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ºà“π√–∫∫‡§√◊Õ¢à“¬
Õ‘π‡µÕ√å‡πÁµ∑’Ë‡«Á∫‰´µå www.tekenji.com/project ‚¥¬
§≥–ºŸâ®—¥∑”‡™◊ËÕ¡—Ëπ«à“ºŸâ„™â ◊ËÕ°“√ ÕπÕ‘‡≈Á°∑√Õπ‘° å®–‰¥â
√—∫§«“¡√Ÿâ§«“¡‡¢â“„® ·≈–À“°π”‚ª√·°√¡ ”À√—∫°“√
∑¥ Õ∫π’È‰ª„™â®–‰¥â√—∫§«“¡ –¥«°„π°“√«‘‡§√“–Àå  √«¡
∑—Èßº≈°“√∑¥ Õ∫®“°°“√„™â‚ª√·°√¡¥—ß°≈à“«¡’§«“¡πà“
‡™◊ËÕ∂◊Õ

®“°°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß ◊ËÕ°“√ Õπ
Õ‘‡≈Á°∑√Õπ‘° å æ∫«à“µ—«Õ¬à“ßπ—°»÷°…“ 30 §π ‰¥â§–·ππ
®“°∑”¢âÕ Õ∫À≈—ß®“°„™â ◊ËÕ°“√ Õππ’È  Ÿß¢÷Èπ°«à“§–·ππ
∑’Ë‰¥â°àÕπ°“√„™â ◊ËÕ°“√ Õππ’È ¥â«¬§à“º≈µà“ß‡©≈’Ë¬ = 3.57
§–·ππ ‡¡◊ËÕ∑¥ Õ∫¥â«¬ ¡¡µ‘∞“π∑“ß‡¥’¬« (§–·ππÀ≈—ß
> §–·ππ°àÕπ) ¥â«¬ ∂‘µ‘∑¥ Õ∫ Wilcoxon Signed Rank
æ∫«à“¡’π—¬ ”§—≠∑’Ë√–¥—∫ α = 0.05 ·≈– 0.10 π—Ëπ§◊Õ  ◊ËÕ
°“√ Õππ’È™à«¬∑”„Àâ§–·ππ∑¥ Õ∫¢ÕßºŸâ„™â Ÿß¢÷ÈπÕ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘

 ”À√—∫§«“¡∂Ÿ°µâÕß¢Õß‚ª√·°√¡«‘‡§√“–Àå∑’Ë √â“ß¢÷Èπ
ºŸâ®—¥∑”‰¥â∑¥ Õ∫º≈≈—æ∏å∑’Ë‰¥â®“°‚ª√·°√¡«‘‡§√“–Àå ‡ª√’¬∫
‡∑’¬∫°—∫µ—«Õ¬à“ß„πµ”√“¿“…“Õ—ß°ƒ…®”π«πÀπ÷Ëß æ∫«à“
º≈≈—æ∏å∑’Ë‰¥â®“°‚ª√·°√¡«‘‡§√“–Àå∂Ÿ°µâÕßµ√ß°—∫µ”√“

6. ¢âÕ‡ πÕ·π–
®“°‚ª√·°√¡«‘‡§√“–Àå·≈– ◊ËÕ°“√ ÕπÕ‘‡≈Á°∑√Õπ‘° å

 ”À√—∫°“√∑¥ Õ∫‰§ ·§«√å„π°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1
§”µÕ∫∑’Ë§≥–ºŸâ®—¥∑”‰¥â®—¥∑”¢÷Èππ—Èπ ¬—ß “¡“√∂π”‰ª
æ—≤π“‰¥âÕ’°„πÀ≈“¬ª√–‡¥Áπ §≥–ºŸâ®—¥∑”®÷ß¢Õ‡ πÕ
·π–¢âÕ§‘¥‡ÀÁπ ”À√—∫ºŸâ∑’Ë π„®®–π”‰ªæ—≤π“µàÕ¥—ßπ’È

1. „π à«π¢Õß‚ª√·°√¡«‘‡§√“–Àå ”À√—∫°“√∑¥ Õ∫
‰§ ·§«√å°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫ ºŸâ∑’Ë π„®
 “¡“√∂‡æ‘Ë¡¢Õ∫‡¢µ°“√»÷°…“∑’Ë„™â„π°“√«‘‡§√“–Àå‰¥â ‡™àπ
°√≥’µ—«Õ¬à“ß¡’¢π“¥‡≈Á° ´÷Ëß®–‡ªìπª√–‚¬™πå¡“°¬‘Ëß¢÷Èπ

2. „π à«π¢Õß‡π◊ÈÕÀ“¢Õß°“√∑¥ Õ∫‰§ ·§«√å∑’Ë¡’§”
µÕ∫¡“°°«à“ 1 §”µÕ∫ ∑’Ëπ”‡ πÕ„π ◊ËÕ°“√ Õππ’È®–‡ªìπ
°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫„πµ—«·ª√‡¥’¬« (‡™àπ
∑“ß·∂«µ—Èß) ¬—ß‰¡à√«¡∂÷ß°√≥’∑’Ëµ—«·ª√∑—Èß 2 (∑“ß·∂«
πÕπ·≈–·∂«µ—Èß)  “¡“√∂‡≈◊Õ°§”µÕ∫‰¥â¡“°°«à“ 1 §”µÕ∫
¥—ßπ—Èπ ºŸâ∑’Ë π„® “¡“√∂π”‡π◊ÈÕÀ“¢Õß∑¥ Õ∫‰§ ·§«√å
„π°√≥’∑’Ë¡’§”µÕ∫¡“°°«à“ 1 §”µÕ∫„π∑ÿ°Ê °√≥’¡“
æ—≤π“µàÕ‰ª§◊Õ °“√∑¥ Õ∫‰§ ·§«√å„π°√≥’∑’Ë¡’§”µÕ∫
¡“°°«à“ 1 §”µÕ∫ ∑—Èß·∂«πÕπ·≈–·∂«µ—Èß ‡ªìπµâπ

3. ∂â“‰¥âº≈ √ÿª«à“ªØ‘‡ ∏ ¡¡µ‘∞“πÀ≈—°·≈â« °“√
«‘‡§√“–ÀåµàÕ‰ª∂÷ß§«“¡·µ°µà“ß¢Õß§à“ —¥ à«π«à“‡°‘¥¢÷Èπ
∑’Ë„¥À√◊Õ√–À«à“ß°≈ÿà¡„¥°Á®–‡ªìπª√–‚¬™πå¬‘Ëß¢÷Èπ ´÷Ëß
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Àπâ“) ∑’Ë‡ªìπ°“√§”π«≥®“°‚ª√·°√¡ Visual Basic 6.0
Private Sub cmd55_Click)
txt55.Enabled = False
cmd55.Enabled = False
row.Caption = InputMultiresform.txtsubr.Text
row1.Caption = InputMultiresform.txtsubr1.Text
row2.Caption = InputMultiresform.txtsubr2.Text
row3.Caption = InputMultiresform.txtsubr3.Text
row4.Caption = InputMultiresform.txtsubr4.Text
row5.Caption = InputMultiresform.txtsubr5.Text
col11.Caption = InputMultiresform.txtsubc1.Text
col1.Caption = InputMultiresform.txtsubc1.Text
col2.Caption = InputMultiresform.txtsubc2.Text
col22.Caption = InputMultiresform.txtsubc2.Text
col3.Caption = InputMultiresform.txtsubc3.Text
col33.Caption = InputMultiresform.txtsubc3.Text
col4.Caption = InputMultiresform.txtsubc4.Text
col44.Caption = InputMultiresform.txtsubc4.Text
col5.Caption = InputMultiresform.txtsubc5.Text
col55.Caption = InputMultiresform.txtsubc5.Text
co11.Caption = InputMultiresform.txt11.Text
co12.Caption = InputMultiresform.txt12.Text
co21.Caption = InputMultiresform.txt21.Text

co22.Caption = InputMultiresform.txt22.Text
co13.Caption = InputMultiresform.txt13.Text
co23.Caption = InputMultiresform.txt23.Text
co14.Caption = InputMultiresform.txt14.Text
co24.Caption = InputMultiresform.txt24.Text
co15.Caption = InputMultiresform.txt15.Text
co25.Caption = InputMultiresform.txt25.Text
co31.Caption = InputMultiresform.txt31.Text
co32.Caption = InputMultiresform.txt32.Text
co33.Caption = InputMultiresform.txt33.Text
co34.Caption = InputMultiresform.txt34.Text
co35.Caption = InputMultiresform.txt35.Text
co41.Caption = InputMultiresform.txt41.Text
co42.Caption = InputMultiresform.txt42.Text
co43.Caption = InputMultiresform.txt43.Text
co44.Caption = InputMultiresform.txt44.Text
co45.Caption = InputMultiresform.txt45.Text
co51.Caption = InputMultiresform.txt51.Text
co52.Caption = InputMultiresform.txt52.Text
co53.Caption = InputMultiresform.txt53.Text
co54.Caption = InputMultiresform.txt44.Text
co55.Caption = InputMultiresform.txt55.Text
sumr1.Caption = InputMultiresform.txtsumr1.Text
sumr2.Caption = InputMultiresform.txtsumr2.Text
sumr3.Caption = InputMultiresform.txtsumr3.Text
sumr4.Caption = InputMultiresform.txtsumr4.Text
sumr5.Caption = InputMultiresform.txtsumr5.Text
no11.Caption = CLng(sumr1.Caption) -
CLng(co11.Caption)
no12.Caption = CLng(sumr1.Caption) -
CLng(co12.Caption)
no21.Caption = CLng(sumr2.Caption) -
CLng(co21.Caption)
no22.Caption = CLng(sumr2.Caption) -
CLng(co22.Caption)
no13.Caption = CLng(sumr1.Caption) -
CLng(co13.Caption)
no23.Caption = CLng(sumr2.Caption) -
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CLng(co23.Caption)
no14.Caption = CLng(sumr1.Caption) -
CLng(co14.Caption)
no24.Caption = CLng(sumr2.Caption) -
CLng(co24.Caption)
no15.Caption = CLng(sumr1.Caption) -
CLng(co15.Caption)
no25.Caption = CLng(sumr2.Caption) -
CLng(co25.Caption)
no31.Caption = CLng(sumr3.Caption) -
CLng(co31.Caption)
no32.Caption = CLng(sumr3.Caption) -
CLng(co32.Caption)
no33.Caption = CLng(sumr3.Caption) -
CLng(co33.Caption)
no34.Caption = CLng(sumr3.Caption) -
CLng(co34.Caption)
no35.Caption = CLng(sumr3.Caption) -
CLng(co35.Caption)
no41.Caption = CLng(sumr4.Caption) -
CLng(co41.Caption)
no42.Caption = CLng(sumr4.Caption) -
CLng(co42.Caption)
no43.Caption = CLng(sumr4.Caption) -
CLng(co43.Caption)
no44.Caption = CLng(sumr4.Caption) -
CLng(co44.Caption)
no45.Caption = CLng(sumr4.Caption) -

CLng(co45.Caption)
no51.Caption = CLng(sumr5.Caption) -
CLng(co51.Caption)
no52.Caption = CLng(sumr5.Caption) -
CLng(co52.Caption)
no53.Caption = CLng(sumr5.Caption) -
CLng(co53.Caption)
no54.Caption = CLng(sumr5.Caption) -
CLng(co54.Caption)
no55.Caption = CLng(sumr5.Caption) -
CLng(co55.Caption)
sumtotal.Caption = InputMultiresform.sumt.Caption
sumc1.Caption = InputMultiresform.sumc1.Caption
sumc2.Caption = InputMultiresform.sumc2.Caption
sumc3.Caption = InputMultiresform.sumc3.Caption
sumc4.Caption = InputMultiresform.sumc4.Caption
sumc5.Caption = InputMultiresform.sumc5.Caption
sumn1.Caption = CLng(sumtotal.Caption) -
CLng(sumc1.Caption)
sumn2.Caption = CLng(sumtotal.Caption) -
CLng(sumc2.Caption)
sumn3.Caption = CLng(sumtotal.Caption) -
CLng(sumc3.Caption)
sumn4.Caption = CLng(sumtotal.Caption) -
CLng(sumc4.Caption)
sumn5.Caption = CLng(sumtotal.Caption) -
CLng(sumc5.Caption)




