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°“√À“ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß
¥πμ√’ “°≈  ”À√—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3

‚√ß‡√’¬π™≈√“…Æ√Õ”√ÿß ®—ßÀ«—¥™≈∫ÿ√’
THE EFFICIENCY OF COMPUTER ASSISTED INSTRUCTION:

CAI FOR MATTAYOM 3 STUDENTS IN
CHONRADSADORNUMRUNG SCHOOL CHONBURI

 ÿ√»—°¥‘Ï ¥‘…∞ª“π1 ‚¥¡  «à“ßÕ“√¡¬å2

Surasak Dittapan Dom Sawangarom
æπ—ß ª“π™à«¬3 «√ √≥å ‡πμ√∑‘æ¬å4

Panang Panchuay Worasorn Netthip
«—π√—∫∫∑§«“¡ : 20 ‡¡…“¬π 2562

«—π·°â‰¢∫∑§«“¡ : 11 æƒ…¿“§¡ 2562
«—πμÕ∫√—∫∫∑§«“¡ : 31 æƒ…¿“§¡ 2562

1 π—°»÷°…“√–¥—∫∫—≥±‘μ»÷°…“À≈—° Ÿμ√»‘≈ª»“ μ√¡À“∫—≥±‘μ  “¢“¥πμ√’μ–«—πμ° ¡À“«‘∑¬“≈—¬√“™¿—Ø∫â“π ¡‡¥Á®
‡®â“æ√–¬“

2 √Õß»“ μ√“®“√¬åª√–®” “¢“«‘™“¥ÿ√‘¬“ß§»‘≈ªá ¡À“«‘∑¬“≈—¬√“™¿—Ø∫â“π ¡‡¥Á®‡®â“æ√–¬“
3 Õ“®“√¬åª√–®”«‘∑¬“≈—¬°“√¥πμ√’  “¢“¥πμ√’μ–«—πμ° ¡À“«‘∑¬“≈—¬√“™¿—Ø∫â“π ¡‡¥Á®‡®â“æ√–¬“
4 Õ“®“√¬åª√–®” “¢“»‘≈ª»“ μ√å  ”π—°π«—μ°√√¡°“√‡√’¬π√Ÿâ ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤

π‘æπ∏åμâπ©∫—∫

∫∑§—¥¬àÕ

°“√«‘®—¬§√—Èßπ’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈  ”À√—∫π—°‡√’¬π
™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚√ß‡√’¬π™≈√“…Æ√Õ”√ÿß ®—ßÀ«—¥™≈∫ÿ√’ ‚¥¬À“ª√– ‘∑∏‘¿“æμ“¡‡°≥±å 80/80 ·≈–‡ª√’¬∫‡∑’¬∫
º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π°àÕπ·≈–À≈—ß‡√’¬π¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚√ß‡√’¬π™≈√“…Æ√Õ”√ÿß ®—ßÀ«—¥™≈∫ÿ√’
¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2561 ®”π«π 30 §π ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬ ‰¥â·°à ‡Õ° “√ª√–°Õ∫°“√ Õπ√“¬«‘™“
»‘≈ªæ◊Èπ∞“π ‡√◊ËÕß‡§√◊ËÕß¥πμ√’ “°≈ √–¥—∫¡—∏¬¡»÷°…“ªï∑’Ë 3 ·≈–·∫∫ª√–‡¡‘πº≈°“√‡√’¬π√Ÿâ°àÕπ‡√’¬π·≈–À≈—ß‡√’¬π

º≈°“√«‘®—¬æ∫«à“

1. ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ¡’§à“‡∑à“°—∫ 83.89/87.33 ´÷Ëß Ÿß°«à“‡°≥±å¡“μ√∞“π∑’Ëμ—Èß‰«â√–¥—∫ 80/80

2. §–·ππº≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π√Ÿâ§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈°≈ÿà¡ “√–°“√‡√’¬π√Ÿâ»‘≈ª– ™—Èπ
¡—∏¬¡»÷°…“ªï∑’Ë 3 °àÕπ°“√∑¥≈Õß·≈–À≈—ß°“√∑¥≈Õß æ∫«à“§à“‡©≈’Ë¬À≈—ß°“√∑¥≈Õß¡’ §à“‡∑à“°—∫ 26.20 ´÷Ëß¡’§à“
¡“°°«à“§à“‡©≈’Ë¬°àÕπ°“√„™â§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡√◊ËÕß‡§√◊ËÕß¥πμ√’ “°≈ ™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ´÷Ëß¡’§à“‡©≈’Ë¬ 10.57
· ¥ß«à“ π—°‡√’¬π¡’§«“¡ “¡“√∂„π°“√‡√’¬π‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘√–¥—∫ 0.05

§” ”§—≠: °“√À“ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ ‡§√◊ËÕß¥πμ√’ “°≈



3

«“√ “√»‘≈ª°√√¡»“ μ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ Fine Arts Journal Srinakharinwirot University

ªï∑’Ë 23 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2562 Volume 23 Number 1, January - June 2019

1. ∫∑π”

°“√π”§Õ¡æ‘«‡μÕ√å‡¢â“¡“¡’ à«π√à«¡„π°“√ ‡√’¬π°“√ Õπ∑’Ë√Ÿâ®—°°—π„π≈—°…≥–§Õ¡æ‘«‡μÕ√å™à«¬ ÕπÀ√◊Õ

CAI ´÷Ëß¡“®“°§”«à“ Computer-Aided Instruction À√◊Õ ∫“ß·À≈àßÕ“®„™â§”«à“ Computer-Assisted Instruction

‚¥¬¡’°“√„™â§”„π¿“…“‰∑¬«à“ ç ◊ËÕ§Õ¡æ‘«‡μÕ√å™à«¬ Õπé ´÷Ëß‡ªìπ°√–∫«π°“√‡√’¬π°“√ Õπ ‚¥¬π”‡Õ“ ◊ËÕ

§Õ¡æ‘«‡μÕ√å ¡“„™â„π°“√π”‡ πÕ‡π◊ÈÕÀ“ ‡√◊ËÕß√“«μà“ßÊ ¡’≈—°…≥–‡ªìπ°“√‡√’¬π‚¥¬μ√ß ·≈–‡ªìπ°“√‡√’¬π

·∫∫¡’ªØ‘ —¡æ—π∏å (Interactive) ´÷Ëß°Á§◊Õ  “¡“√∂μÕ∫‚μâ√–À«à“ßºŸâ‡√’¬π°—∫§Õ¡æ‘«‡μÕ√å‰¥â®√‘ß ∫∑‡√’¬π

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ À√◊Õ ∫∑‡√’¬π´’‡Õ‰Õ (CAI : Computer-Assisted Instruction) ®—¥‡ªìπ ◊ËÕÕ‘‡≈Á°∑√Õπ‘° å

ª√–‡¿∑Àπ÷Ëß∑’Ëπ”‡ πÕÕß§å§«“¡√ŸâÕ¬à“ß‡ªìπ√–∫∫·≈–‡ªìπ¢—ÈπμÕπμ“¡À≈—°°“√‡√’¬π√Ÿâ ‚¥¬„™â‡∑§‚π‚≈¬’

§Õ¡æ‘«‡μÕ√å®—¥°“√·≈–π“‡ πÕ ´÷Ëßªí®®ÿ∫—π«ß°“√»÷°…“‰¥â„Àâ§«“¡ π„® ·≈–μ◊Ëπμ—«„π°“√æ—≤π“∫∑‡√’¬π

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡ªìπÕ¬à“ß¡“°‡æ◊ ËÕπ“¡“„™â„π°“√‡√’¬π°“√ Õπ Õ—μ√“°“√„™âß“π¢Õß∫∑‡√’¬π

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ®÷ß¡’·π«‚πâ¡∑’Ë‡æ‘Ë¡¢÷Èπ„π¬ÿ§‡∑§‚π‚≈¬’ “√ π‡∑»∑’Ë¬÷¥ºŸâ‡√’¬π‡ªìπ»Ÿπ¬å°≈“ß (‰«√ÿ®πå

Õ‘ Ë¡‚æ, 2550, π.2) ¥—ßπ— ÈπºŸ â«‘®—¬„π∞“π–ºŸâ Õπ®÷ß¡’§«“¡ π„®·≈–¡ÿàß¡— Ëπ«à“°“√º≈‘μ ◊ËÕ°“√ Õπ¥â«¬

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈  ”À√—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‡æ◊ËÕ™à«¬„Àâπ—°‡√’¬π‰¥â‡√’¬π√Ÿâ

‡√◊ËÕß‡§√◊ËÕß¥πμ√’‰¥âÕ¬à“ß‡¢â“„® ¥—ßπ—Èπ°“√Àª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ π”‰ª Ÿà

 ◊ËÕ‡∑§‚π‚≈¬’ ∑’Ë “¡“√∂∑”„ÀâºŸâ‡√’¬π‰¥â‡¢â“„®‡π◊ÈÕÀ“¡“°¢÷Èπ

2. «—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬

1. ‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈  ”À√—∫π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3

‚√ß‡√’¬π™≈√“…Æ√Õ”√ÿß ®—ßÀ«—¥™≈∫ÿ√’ μ“¡‡°≥±å¡“μ√∞“π 80/80

Abstract

The purposes of this research were 1) to find the efficiency of Computer Assisted Instruction for mattayom 3
students in Chonradsadornumrung School, Chonburi. The efficiency criteria is 80/80 and 2) to compare the achieve-
ment before and after learning through computer Assisted Instruction. The sample was 30, Mattayom 3 students
from Chonradsadornumrung School of the 1/2018 academic year. Tools used in research consisted of the teaching
materials of Fundamental Art : Musical Instrument for Mattayom 3 and the achievement test before and after
learning through computer Assisted Instruction.

The Results Showed That
1. The efficiency of Computer Assisted Instruction is 83.89/87.33. This is higher than the standard set of

80/80.
2. After the use of Computer Assisted Instruction, the students had an average of 26.20. This average

is greater than before the use of Computer Assisted Instruction which the mean is 10.57 This shows that the
studentsûachievement learning through computer Assisted Instruction was significantly higher at the level of 0.05

Keyword: The efficiency of Computer Assisted Instruction: CAI
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2. ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π¢Õßπ—°‡√’¬π ‚¥¬°“√„™â§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß

¥πμ√’ “°≈ °àÕπ°“√‡√’¬π ·≈–À≈—ß‡√’¬π

3. ª√–‚¬™πå∑’Ë§“¥«à“®–‰¥â®“°°“√«‘®—¬

1. ‡æ◊ËÕ„Àâπ—°‡√’¬πÀ“ª√– ‘∑∏‘¿“æ§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈  ”À√—∫π—°‡√’¬π™—Èπ

¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚√ß‡√’¬π™≈√“…Æ√Õ”√ÿß ®—ßÀ«—¥™≈∫ÿ√’ μ“¡‡°≥±å¡“μ√∞“π 80/80

2. ‡æ◊ËÕ„Àâπ—°‡√’¬π‡ª√’¬∫‡∑’¬∫º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π¢Õßπ—°‡√’¬π ‚¥¬°“√„™â§Õ¡æ‘«‡μÕ√å™à«¬

 Õπ‡§√◊ËÕß¥πμ√’ “°≈ °àÕπ°“√‡√’¬π ·≈–À≈—ß‡√’¬π

4. ¢Õ∫‡¢μ¢Õß°“√«‘®—¬

ª√–™“°√∑’Ë„™â„π°“√«‘®—¬

°“√«‘®—¬§√—Èßπ’È¥”‡π‘π°“√‡°Á∫¢âÕ¡Ÿ≈ª√–™“°√∑’Ë„™â„π°“√»÷°…“§âπ§«â“§◊Õ π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“

ªï∑’Ë 3 ‚√ß‡√’¬π™≈√“…Ø√Õ”√ÿß ‡¢μæ◊Èπ∑’Ë°“√»÷°…“¡—∏¬¡‡¢μ 18 ®”π«π 30 §π ´÷Ëß‰¥â¡“‚¥¬«‘∏’°“√ ÿà¡μ—«Õ¬à“ß

·∫∫‡®“–®ß

μ—«·ª√Õ‘ √– ‰¥â·°à §Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈

μ—«·ª√μ“¡ ‰¥â·°à º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π

√–¬–‡«≈“ ºŸâ«‘®—¬¥”‡π‘π°“√«‘®—¬¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2561

5. «‘∏’°“√¥”‡π‘π°“√«‘®—¬

ª√–™“°√∑’Ë„™â„π°“√«‘®—¬„π§√—Èßπ’È ‡ªìππ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚√ß‡√’¬π™≈√“…Æ√Õ”√ÿß ®—ßÀ«—¥

™≈∫ÿ√’ „π¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2561 ®”π«π 30 §π

°≈ÿà¡μ—«Õ¬à“ß

°≈ÿà¡μ—«Õ¬à“ß∑’Ë„™â„π°“√«‘®—¬§√—Èßπ’È ‡ªìππ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ‚√ß‡√’¬π™≈√“…Æ√Õ”√ÿß Õ”‡¿Õ

‡¡◊Õß ®—ßÀ«—¥™≈∫ÿ√’ „π¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2561 ®”π«π 30 §π ‚¥¬°“√ ÿà¡·∫∫‡®“–®ß

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

1. ¢—ÈπμÕπ°“√ √â“ß·≈–æ—≤π“§Õ¡æ‘«‡μÕ√å™à«¬ Õπ 2. ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√æ—≤π“ ◊ËÕ°“√‡√’¬π√Ÿâ¥â«¬

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ª√–°Õ∫¥â«¬ 3. °≈ÿà¡‡ªÑ“À¡“¬∑’Ë„™â„π°“√À“ª√– ‘∑∏‘¿“æ 4. °“√

∑¥ Õ∫ª√– ‘∑∏‘¿“æ¢Õß°“√ Õπ§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

1. °“√À“ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈∑’Ë‰¥â®“°°“√°“√∑”·∫∫Ωñ°À—¥



5

«“√ “√»‘≈ª°√√¡»“ μ√å ¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ Fine Arts Journal Srinakharinwirot University

ªï∑’Ë 23 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡‘∂ÿπ“¬π 2562 Volume 23 Number 1, January - June 2019

√–À«à“ß‡√’¬π°—∫§–·ππ∑’Ë‰¥â®“°π—Èππ”º≈∑’Ë‰¥â¡“‡ª√’¬∫‡∑’¬∫·≈–À“ª√– ‘∑∏‘¿“æμ“¡‡°≥±å 80/80

2. ‡ª√’¬∫‡∑’¬∫º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π«‘™“¥πμ√’ “°≈ ¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“°àÕπ·≈–À≈—ß‡√’¬π

¥â«¬°“√À“ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

°“√∑¥≈Õß§√—Èß∑’Ë 1 °“√«—¥º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π·≈–·∫∫Ωñ°À—¥°àÕπ‡√’¬π √–À«à“ß‡√’¬π ·≈–À≈—ß

‡√’¬π ‰¥â§à“ª√– ‘∑∏‘¿“æ 46.67/73.33 ´÷Ëß¬—ß‰¡à∂÷ß‡°≥±å∑’Ëμ—Èß‰«â§◊Õ 80/80 μâÕß∑”°“√ª√—∫ª√ÿß ·°â‰¢ ‡æ‘Ë¡‡μ‘¡

„À¡à °“√∑¥≈Õß§√—Èß∑’Ë 2 π”¢âÕ¡Ÿ≈¡“ª√–‡¡‘πμ“¡‡°≥±å∑’Ë°”Àπ¥‰«â §◊Õ 80/80 „π°“√∑¥≈Õß§√—Èß∑’Ë 2 ‰¥â§à“

ª√– ‘∑∏‘¿“æ¢Õß ◊ËÕ‰¥â 40.67/83.00 · ¥ß«à“ ◊ËÕ¡’ª√– ‘∑∏‘¿“æπ”„™â‰¥â ·μàª√—∫ª√ÿß¥â“π‡∑§π‘§‡æ‘Ë¡‡μ‘¡„Àâ¥’¢÷Èπ

°“√∑¥≈Õß§√—Èß∑’Ë 3 ‡ªìπ°“√∑¥≈Õß·∫∫°≈ÿà¡„À≠à ®”π«π 30 §π ºŸâ«‘®—¬‰¥âπ” ◊ËÕ°“√‡√’¬π√Ÿâ¥â«¬§Õ¡æ‘«‡μÕ√å

™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ ∑’Ë‰¡à„™à°≈ÿà¡μ—«Õ¬à“ß‡æ◊ËÕπ”º≈‰ª«‘‡§√“–ÀåÀ“ª√– ‘∑∏‘¿“æ 80 μ—«·√° (E1) ‡¡◊ËÕ

‡√’¬π®∫∫∑‡√’¬π„Àâ∑Ì“·∫∫∑¥ Õ∫«—¥º≈ —¡ƒ∑∏‘Ï∑“ß°“√‡√’¬π‡æ◊ËÕπ”º≈‰ª«‘‡§√“–ÀåÀ“ª√– ‘∑∏‘¿“æ 80 μ—«À≈—ß

(E2) ·≈â«πÌ“º≈§–·ππ¡“À“ª√– ‘∑∏‘¿“æ·≈–À“§à“¥—™π’ª√– ‘∑∏‘º≈·≈â«πÌ“º≈∑’Ë‰¥â¡“«‘‡§√“–Àå·≈– √ÿªÕ¿‘ª√“¬

º≈

 ∂‘μ‘∑’Ë„™â„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

 ∂‘μ‘æ◊Èπ∞“π

1. À“§à“§–·ππ‡©≈’Ë¬ ¡’ Ÿμ√¥—ßπ’È (™“μ√’ ‡°‘¥∏√√¡, 2545, Àπâ“ 110)

Σx
x =

N

‡¡◊ËÕ x ·∑π §–·ππ‡©≈’Ë¬ ΣX ·∑πº≈√«¡¢Õß§–·ππ∑—ÈßÀ¡¥

N ·∑π ®”π«ππ—°‡√’¬π„π°≈ÿà¡μ—«Õ¬à“ß

2. §à“§«“¡‡∫’Ë¬ß‡∫π¡“μ√∞“π ¡’ Ÿμ√¥—ßπ’È (™“μ√’ ‡°‘¥∏√√¡. 2545: 110)

SD =

‡¡◊ËÕ SD ·∑π  à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π ΣX ·∑π º≈√«¡¢Õß§–·ππ

(ΣX)2 ·∑π º≈√«¡¢Õß§–·ππ·μà≈–μ—«¬°°”≈—ß Õß N ·∑π®”π«ππ—°‡√’¬π

3. °“√À“ª√– ‘∑∏‘¿“æ¢ÕßÀπ—ß ◊Õ ◊ËÕ‚ª√·°√¡ PowerPoint ‡§√◊ËÕß¥πμ√’ “°≈ ‡≈à¡∑’Ë 1-5 ‚¥¬„™â‡°≥±å

¡“μ√∞“π 80/80 (°ÿ»¬“ · ß‡¥™, 2545, Àπâ“ 24) ¥—ßπ’È
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 Ÿμ√∑’Ë 1 °“√À“ª√– ‘∑∏‘¿“æ 80 μ—«·√°

E1 =

‡¡◊ËÕ E1 ·∑π ª√– ‘∑∏‘¿“æ¢Õß°√–∫«π°“√∑’Ë®—¥‰«â„π·∫∫Ωñ°À—¥§‘¥‡ªìπ√âÕ¬≈–
ΣX ·∑π §–·ππ√«¡®“°°“√∑”·∫∫Ωñ° A ·∑π§–·ππ‡μÁ¡¢Õß·∫∫Ωñ°À—¥°àÕπ‡√’¬π

N ·∑π ®”π«πºŸâ‡√’¬π

 Ÿμ√∑’Ë 2 °“√À“ª√– ‘∑∏‘¿“æ 80 μ—«À≈—ß

E2 =

‡¡◊ËÕ E2 ·∑π ª√– ‘∑∏‘¿“æ¢Õßº≈≈—æ∏å§‘¥‡ªìπ√âÕ¬≈–®“°°“√∑”·∫∫∑¥ Õ∫À≈—ß‡√’¬π

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

B ·∑π §–·ππ‡μÁ¡¢Õß°“√∑”·∫∫∑¥ Õ∫À≈—ß‡√’¬π N ·∑π®”π«πºŸâ‡√’¬π

4.  Ÿμ√ t-test  ”À√—∫°“√∑¥≈Õß°—∫ºŸâ‡√’¬π°≈ÿà¡‡¥’¬« ¡’°“√«—¥º≈ —¡ƒ∑∏‘Ï°àÕπ·≈– À≈—ß°“√∑¥≈Õß

„™â Ÿμ√¥—ßπ’È (∫ÿ≠™¡ »√’ –Õ“¥, 2546)

t =

df = N - 1

‡¡◊ËÕ t ·∑π §à“ t À√◊Õ§à“ ∂‘μ‘∑’Ë®–„™â‡ª√’¬∫‡∑’¬∫°—∫§à“«‘°ƒμ‡æ◊ËÕ∑√“∫§«“¡¡’π—¬ ”§—≠
ΣD ·∑π °“√π”‡Õ“º≈μà“ß¢Õß§–·ππÀ≈—ß°“√∑¥≈Õß°—∫°àÕπ°“√∑¥≈Õß¢ÕßºŸâ‡√’¬π

·μà≈–§π¡“∫«°°—π

N ·∑π®”π«πºŸâ‡√’¬π°≈ÿà¡μ—«Õ¬à“ß∑’Ë∑¥≈Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈
‡≈à¡∑’Ë 1-5

ΣD1 ·∑π°“√π”‡Õ“º≈μà“ß¢Õß§–·ππÀ≈—ß°“√∑¥≈Õß°—∫°àÕπ°“√∑¥≈Õß¢ÕßºŸâ‡√’¬π

·μà≈–§π¬°°”≈—ß Õß·≈â«π”¡“∫«°°—π
(ΣD)2 ·∑π°“√π”‡Õ“º≈μà“ß¢Õß§–·ππ°àÕπ°“√∑¥≈Õß°—∫À≈—ß°“√∑¥≈Õß¢Õßπ—°‡√’¬π

·μà≈–§π¡“√«¡°—π·≈â«®÷ß¬°°”≈—ß Õß N-1 ·∑π™—Èπ·Ààß§«“¡‡ªìπÕ‘ √– (df)

5. ‡ª√’¬∫‡∑’¬∫§«“¡°â“«Àπâ“°àÕπ·≈–À≈—ß„™â ◊ËÕ ‚¥¬°“√À“§à“‡©≈’Ë¬ (°ÿ»¬“ · ß‡¥™, 2545, Àπâ“

25) ¥—ßπ’È
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§«“¡°â“«Àπâ“ =  x2 - x1

x1 ·∑π §à“‡©≈’Ë¬°àÕπ‡√’¬π  x2 ·∑π §à“‡©≈’Ë¬À≈—ß‡√’¬π

6.  √ÿªº≈°“√«‘®—¬

1. μ“√“ß∑’Ë 1 °“√À“ª√– ‘∑∏‘¿“æº≈°“√∑”·∫∫∑¥ Õ∫°àÕπ‡√’¬π À≈—ß‡√’¬π ‡§√◊ËÕß¥πμ√’ “°≈

®“°°“√∑¥≈Õß§√—Èß∑’Ë 1 °—∫π—°‡√’¬π 1 §π ∑—Èß°≈ÿà¡ÕàÕπ ª“π°≈“ß ·≈–‡°àß

§π º≈°“√ —ß‡°μ °“√ª√—∫·°â

°àÕπ‡√’¬π À≈—ß‡√’¬π

‡¥Á°ÕàÕπ 9 18
‡¥Á°ª“π°≈“ß 15 24
‡¥Á°‡°àß 18 24
√«¡ 42 66
§à“‡©≈’Ë¬ 14 22
√âÕ¬≈– 46.67 73.33

º≈®“°°“√À“ª√– ‘∑∏‘¿“æº≈°“√∑”·∫∫∑¥ Õ∫°àÕπ‡√’¬π®“°°“√∑¥≈Õß§√—Èß∑’Ë 1 °—∫π—°‡√’¬π 1 §π

æ∫«à“·∫∫∑¥ Õ∫°àÕπ‡√’¬π¡’ª√– ‘∑∏‘¿“æ 46.67 ·≈–æ∫«à“·∫∫∑¥ Õ∫À≈—ß‡√’¬π¡’ª√– ‘∑∏‘¿“æ 73.33

2. μ“√“ß∑’Ë 2 °“√À“ª√– ‘∑∏‘¿“æº≈°“√∑”·∫∫∑¥ Õ∫°àÕπ‡√’¬π·≈–À≈—ß‡√’¬π ®“°°“√∑¥≈Õß§√—Èß∑’Ë

2 °—∫π—°‡√’¬π 10 §π

§π∑’Ë º≈°“√ —ß‡°μ °“√ª√—∫·°â

°àÕπ‡√’¬π À≈—ß‡√’¬π

1 10 25
2 11 25
3 12 26
4 10 25
5 11 25
6 12 25
7 14 24
8 15 24
9 14 25
10 13 25
√«¡ 122 249
§à“‡©≈’Ë¬ 12.20 24.90
√âÕ¬≈– 40.67 83.00

®“°μ“√“ß∑’Ë 2 πÕ°®“°°“√ —ß‡°μæƒμ‘°√√¡√–À«à“ß‡√’¬πæ∫«à“
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®“°°“√∑¥≈Õß§√—Èß∑’Ë 2 °—∫π—°‡√’¬π 10 §π æ∫«à“·∫∫∑¥ Õ∫°àÕπ‡√’¬π¡’ª√– ‘∑∏‘¿“æ 40.67

‰¥â¥”‡π‘π°“√ª√—∫·°â‰¢¥â«¬§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ ®“°°“√∑¥≈Õß§√—Èß∑’Ë 2 °—∫π—°‡√’¬π 10 §π

æ∫«à“·∫∫∑¥ Õ∫À≈—ß‡√’¬π¡’ª√– ‘∑∏‘¿“æ 83.00

3. μ“√“ß∑’Ë 3 °“√À“ª√– ‘∑∏‘¿“æ 80/80 ‡§√◊ËÕß¥πμ√’ “°≈ ®“°°“√∑¥≈Õß§√—Èß∑’Ë 3 °—∫π—°‡√’¬π

30 §π

·∫∫Ωñ°À—¥∑’Ë E1 E2

§π∑’Ë 1 2 3 4 5 √«¡·∫∫Ωñ°À—¥ ·∫∫∑¥ Õ∫À≈—ß‡√’¬π

1 5 5 4 5 5 24 25

2 5 5 4 5 4 23 26

3 4 4 4 4 5 21 26

4 5 4 5 4 4 22 27

5 4 4 4 4 4 20 25

6 4 5 4 4 4 21 26

7 5 4 4 4 4 21 26

8 5 4 5 4 5 23 26

9 4 5 5 5 4 23 25

10 5 5 5 4 5 24 25

11 4 5 5 5 5 24 27

12 4 4 5 5 4 22 26

13 5 4 5 5 4 23 26

14 6 6 5 5 6 28 25

15 4 6 6 5 5 26 25

16 6 6 5 6 4 27 26

17 5 5 5 5 4 24 25

18 6 4 6 5 5 26 25

19 5 6 6 6 6 29 26

20 6 6 6 5 5 28 25

21 6 6 6 5 6 29 26

22 5 5 5 5 4 24 26

23 6 5 6 6 6 29 26
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24 5 6 5 5 5 26 25

25 5 5 6 6 5 27 26

26 4 5 5 5 6 25 25

27 5 5 5 5 4 24 26

28 6 6 5 5 6 28 26

29 6 4 6 4 5 25 26

30 5 6 6 5 6 28 25

®“°μ“√“ß∑’Ë 1-3 §√—Èß∑’Ë 1 ¬—ß‰¡à∂÷ß‡°≥±å∑’Ëμ—Èß‰«âμ“¡¡“μ√∞“π§◊Õ 80/80 ®–μâÕß¡’°“√·°â‰¢ ª√—∫ª√ÿß

æ—≤π“ ◊ËÕ„Àâ¥’¢÷Èπ º≈°“√∑¥≈Õß§√—Èß∑’Ë 2-3 §à“ª√– ‘∑∏‘¿“æ¢Õß ◊ËÕ Ÿß°«à“¡“μ√∞“π §◊Õ 40.67/83.00 ·≈– 82.67/

85.56 · ¥ß«à“§Õ¡æ‘«‡μÕ√å™à«¬ Õπ¡’ª√– ‘∑∏‘¿“æ “¡“√∂π”‰ª„™â Õπ‰¥â®√‘ß

4. μ“√“ß∑’Ë 4 °“√‡ª√’¬∫‡∑’¬∫º≈ —¡ƒ∑∏‘Ï°“√‡√’¬π√Ÿâ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ ™—Èπ

¡—∏¬¡»÷°…“ªï∑’Ë 3 °àÕπ°“√∑¥≈Õß·≈–À≈—ß°“√∑¥≈Õß ¥â«¬ ∂‘μ‘∑¥ Õ∫§à“ t-test

°≈ÿà¡‡ªÑ“À¡“¬ xxxxx SD df t Sig

°àÕπ∑¥≈Õß 10.57 1.70 29 47.824* .000

À≈—ß°“√∑¥≈Õß 26.20 0.81

* ·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫.05

®“°μ“√“ß∑’Ë 4 æ∫«à“§à“‡©≈’Ë¬À≈—ß®“°‡√’¬π ¡’§à“‡©≈’Ë¬ 26.20 ÷́Ëß¡’§à“¡“°°«à“§à“‡©≈’Ë¬°àÕπ°“√      „™â

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ °≈ÿà¡ “√–°“√‡√’¬π√Ÿâ»‘≈ª– ™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 ́ ÷Ëß¡’§à“‡©≈’Ë¬        10.57

· ¥ß«à“π—°‡√’¬π¡’§«“¡ “¡“√∂À≈—ß‡√’¬π¥â«¬§Õ¡æ‘«‡μÕ√å™à«¬ Õπ ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫.05

5. μ“√“ß∑’Ë 5 §–·ππ°“√‡ª≈’Ë¬π·ª≈ß —¡æ—π∏å¢Õß°≈ÿà¡μ—«Õ¬à“ßπ—°‡√’¬π∑—Èß 30 §π

§π∑’Ë °“√‡ª≈’Ë¬π·ª≈ß —¡æ—π∏å

μ“√“ß∑’Ë 3 (μàÕ)

·∫∫Ωñ°À—¥∑’Ë E1 E2

§π∑’Ë 1 2 3 4 5 √«¡·∫∫Ωñ°À—¥ ·∫∫∑¥ Õ∫À≈—ß‡√’¬π
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1 84.21
2 77.78
3 80.00
4 85.71
5 77.27
6 82.61
7 81.82
8 80.95
9 73.68
10 77.78
11 82.35
12 75.00
13 77.78
14 73.68
15 72.22
16 80.00
17 78.95
18 83.33
19 90.00
20 84.21
21 77.78
22 76.47
23 80.00
24 85.71
25 81.82
26 73.68
27 77.78
28 80.00
29 80.95
30 85.00

√«¡ 2,398.52
§à“‡©≈’Ë¬ 79.95

®“°μ“√“ß∑’Ë 5 π—°‡√’¬π°≈ÿà¡°“√∑¥≈Õß∑—Èß 30 §π ¡’§–·ππ°“√‡ª≈’Ë¬π·ª≈ß —¡æ—π∏å ‡∑à“°—∫ 79.95

7. Õ¿‘ª√“¬º≈°“√«‘®—¬
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°“√À“ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ ™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 3 μ“¡‡°≥±å

¡“μ√∞“π 80/80 º≈°“√»÷°…“æ∫«à“ ª√– ‘∑∏‘¿“æ¢Õß§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ 82.67/85.56

´÷Ëß Ÿß°«à“‡°≥±å¡“μ√∞“π∑’Ëμ—Èß‰«â º≈°“√«‘®—¬‡ªìπ‡™àππ’È‡π◊ËÕß¡“®“°ºŸâ Õπ¡’°“√®—¥°“√‡√’¬π√Ÿâ‚¥¬„™â∫∑‡√’¬π

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈∑’ËºŸâ«‘®—¬ √â“ß·≈–æ—≤π“¢÷Èπ„Àâ¡’§ÿ≥¿“æμ“¡‡°≥±å¡“μ√∞“π  √â“ß

∫∑‡√’¬π§Õ¡æ‘«‡μÕ√å™à«¬ Õπ∑’Ë¡’§«“¡πà“ π„®‡À¡“–„π°“√‡√’¬π√Ÿâ¢ÕßºŸâ‡√’¬π ‚¥¬„™â∑¥≈Õß°—∫π—°‡√’¬π®”π«π

30 §π ‡æ◊ËÕÀ“ª√– ‘∑∏‘¿“æ¢Õß∫∑‡√’¬π§Õ¡æ‘«‡μÕ√å™à«¬ Õπ‡§√◊ËÕß¥πμ√’ “°≈ ‚¥¬π”º≈®“°·∫∫Ωñ°À—¥

°àÕπ‡√’¬π·≈–À≈—ß‡√’¬π¡“À“ª√– ‘∑∏‘¿“æμ“¡‡°≥±å 80/80

°“√»÷°…“„π§√—Èßπ’È Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß ∑«’  ÿ™‘π (2545) ∑’Ë»÷°…“«‘®—¬‡√◊ËÕß°“√À“ª√– ‘∑∏‘¿“æ

¢Õß§Õ¡æ‘«‡μÕ√å™à«¬°“√Õà“π·≈–°“√∫—π∑÷°‚πâμ “°≈ ‚¥¬¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ √â“ß·≈–æ—≤π“∫∑‡√’¬π

§Õ¡æ‘«‡μÕ√å™à«¬ Õπ ‡√◊ËÕß °“√Õà“π·≈–°“√∫—π∑÷°‚πâμ “°≈ μ“¡À≈—° Ÿμ√ª√–∂¡»÷°…“ æÿ∑∏»—°√“™ 2521

8. ¢âÕ‡ πÕ·π–

8.1 ¢âÕ‡ πÕ·π–„π°“√π”ß“π‰ª„™â

 ◊ËÕ°“√ Õπ§Õ¡æ‘«‡μÕ√å™à«¬ Õπ ™ÿ¥π’È‰¥â„™âª√–°Õ∫°“√ Õπ«‘™“»‘≈ª–æ◊Èπ∞“π ¿“§‡√’¬πªï°“√»÷°…“

2561 ´÷Ëß¡’ª√– ‘∑∏‘¿“æ¢Õß ◊ËÕ Ÿß°«à“‡°≥±å¡“μ√∞“π º≈°“√„™â‡ªìπ∑’Ëπà“æÕ„® “¡“√∂π”‰ª„™â„π°“√‡√’¬π

°“√ Õπ«‘™“æ◊Èπ∞“π√–¥—∫™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë3 √“¬«‘™“»‘≈ª–æ◊Èπ∞“π ªï°“√»÷°…“ 2561

8.2 ¢âÕ‡ πÕ·π–„πß“π«‘®—¬§√—ÈßμàÕ‰ª

‡æ‘Ë¡§«“¡À≈“°À≈“¬„π°“√π”‡Õ° “√ª√–°Õ∫°“√ Õπ¡“„™â„π°“√®—¥°“√‡√’¬π°“√ Õπ·≈–æ—≤π“

‡Õ° “√ª√–°Õ∫°“√ ÕπμàÕ‰ª

9. ∫√√≥“πÿ°√¡
°ÿ»¬“ · ß‡¥™. (2545). ·∫∫Ωñ°§Ÿà¡◊Õæ—≤π“ ◊ËÕ°“√‡√’¬π°“√ Õπ∑’Ë‡πâπºŸâ‡√’¬π‡ªìπ Ì“§—≠. °√ÿß‡∑æœ: ∫√‘…—∑ ”π—°æ‘¡æå

·¡Á§®”°—¥.
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