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PERCEPTION OF LEXICAL TONES IN THAI CHILDREN OF

DIFFERENT AGE GROUPS

ª√“≥’√—μπå ª“πª√–≥’μ

∫∑§—¥¬àÕ

ß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå∑—Èß 5 Àπà«¬‡ ’¬ß¢Õß‡¥Á°‰∑¬∑’ËæŸ¥¿“…“‰∑¬‡ªìπ

¿“…“·¡à „πß“π«‘®—¬π’È ºŸâ«‘®—¬·∫àß°≈ÿà¡μ—«Õ¬à“ß‡¥Á°ÕÕ°‡ªìπ 3 ™à«ßÕ“¬ÿ§◊Õ 1) °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2;0-3;11 ªï ®”π«π

25 §π 2) °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 4;0-5;11 ªï ®”π«π 25 §π ·≈– 3) °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6;0-7;11 ªï ®”π«π 25 §π °“√

∑¥ Õ∫°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‡ªìπ°“√∑¥ Õ∫·∫∫√–∫ÿ‡ ’¬ß·∫∫ 2 μ—«‡≈◊Õ° ´÷Ëßμ—«‡≈◊Õ°∑’Ë„™â‡ªìπ√Ÿª¿“æ „π

°“√∑¥ Õ∫ °≈ÿà¡μ—«Õ¬à“ß®–‰¥â¬‘π§”®“°ÀŸøíß·≈–√–∫ÿ«à“ §”∑’Ë‰¥â¬‘π§◊Õ§”«à“Õ–‰√

º≈°“√«‘®—¬æ∫«à“ §–·ππ‡©≈’Ë¬√«¡„π°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬„π 3 ™à«ßÕ“¬ÿ¡’§«“¡·μ°μà“ß°—π

‚¥¬°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 98 √Õß≈ß¡“§◊Õ °≈ÿà¡

‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï §‘¥‡ªìπ√âÕ¬≈– 90.8  à«π°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï√—∫√Ÿâ‰¥â∂Ÿ°μâÕßπâÕ¬∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 69.8 ·≈–

‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’∑“ß ∂‘μ‘ F-test æ∫«à“ °“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï, 4-5 ªï ·≈– 6-7 ªï¡’

§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ · ¥ß„Àâ‡ÀÁπ«à“ §«“¡·μ°μà“ß∑“ßÕ“¬ÿ¡’º≈μàÕ°“√√—∫√Ÿâ‡ ’¬ß

«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬ πÕ°®“°π’Èæ∫«à“ ‡¥Á° à«π„À≠à‡°‘¥§«“¡ —∫ π‡ ’¬ß«√√≥¬ÿ°μå‡Õ°‡ªìπ®”π«π¡“° ‚¥¬¡’

·π«‚πâ¡∑’Ë —∫ π‡ ’¬ß«√√≥¬ÿ°μå‡Õ°‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠ º≈°“√«‘®—¬¢â“ßμâπ· ¥ß„Àâ‡ÀÁπ«à“ ‡¥Á°‰∑¬∑’Ë¡’Õ“¬ÿ

2 ªï‰¥â‡√‘Ë¡¡’°“√æ—≤π“§«“¡ “¡“√∂„π°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‡√’¬∫√âÕ¬·≈â«·≈–®– ”‡√Á® ¡∫Ÿ√≥åÀ≈—ßÕ“¬ÿ 8 ªï

§” ”§—≠  °“√√—∫√Ÿâ, ‡ ’¬ß«√√≥¬ÿ°μå, ‡¥Á°‰∑¬

_________

1 ∫∑§«“¡π’È‡ªìπ à«πÀπ÷Ëß¢Õß«‘∑¬“π‘æπ∏å√–¥—∫ª√‘≠≠“‚∑ »‘≈ª»“ μ√¡À“∫—≥±‘μ  “¢“«‘™“¿“…“»“ μ√å‡æ◊ËÕ°“√ ◊ËÕ “√ ¡À“«‘∑¬“≈—¬

∏√√¡»“ μ√å æ.». 2556
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Abstract

This study investigates tonal perception (5 lexical tones) of young native Thai children. The data were

collected from children of three different age groups: 2;0-3;11, 4;0-5;11, and 6;0-7;11. Each group consisted

of 25 participants. A two-choice identification task was carried out using picture selecting method. In the

study, the participants listened to a recorded monosyllabic word once on their headphones and were asked

to identify the word they have heard.

The results revealed that the tonal perception among Thai children of the three age groups was different.

The oldest group performed best, followed by the middle group, and the youngest group (98%, 90.8% and

69.8% respectively). The difference between the three age groups was statistically significant when analyzed

with f-test. Moreover, it was found that the low tone generates a relatively high confusion and it was often

misidentified as the mid tone. From the study, it is argued that Thai children by age two are ready to develop

sensitivity toward lexical tones and they will achieve mastery after the age of eight.

Keyword : perception, lexical tones, Thai children

1. §«“¡ ”§—≠¢Õßªí≠À“

¿“…“‰∑¬∂◊Õ‰¥â«à“‡ªìπ¿“…“∑’Ë¡’‡ ’¬ß«√√≥¬ÿ°μå (Tonal language) Õ—πª√–°Õ∫¥â«¬‡ ’¬ß«√√≥¬ÿ°μå ®”π«π

5 ‡ ’¬ß ‰¥â·°à ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠ (Mid tone) ‡ ’¬ß«√√≥¬ÿ°μå‡Õ° (Low tone) ‡ ’¬ß«√√≥¬ÿ°μå‚∑ (Falling

tone) ‡ ’¬ß«√√≥¬ÿ°μåμ√’ (High tone) ·≈–‡ ’¬ß«√√≥¬ÿ°μå®—μ«“ (Rising tone) „π∑“ß°≈ —∑»“ μ√å  ‡ ’¬ß

«√√≥¬ÿ°μå¡’§«“¡‡°’Ë¬«¢âÕß‚¥¬μ√ß°—∫√–¥—∫‡ ’¬ß (Pitch) À√◊Õ§à“§«“¡∂’Ë¡Ÿ≈∞“π (Fundamental frequency: F0)

¥—ß¿“æ∑’Ë 1

¿“æ∑’Ë 1 §à“§«“¡∂’Ë¡Ÿ≈∞“π¢Õß«√√≥¬ÿ°μå∑—Èß 5 ‡ ’¬ß„π¿“…“‰∑¬ („π§”‡¥’Ë¬«) Õâ“ßÕ‘ß®“° Potisuk; et al. (1994)
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∑—Èßπ’È §«“¡πà“ π„®¢Õß‡ ’¬ß«√√≥¬ÿ°μå§◊Õ ‡ªìπ√–¥—∫‡ ’¬ß∑’Ë∑”Àπâ“∑’Ë„π√–¥—∫§” ‡™àπ §”«à“ çπ“é [nã :] °—∫

çπâ“é [ná:] ‡¡◊ËÕ√–¥—∫‡ ’¬ß¢Õß§”‡ª≈’Ë¬π‰ª §«“¡À¡“¬¢Õß§”π—Èπ®–‡ª≈’Ë¬π·ª≈ß‰ª‡™àπ°—π (π—π∑π“ √≥‡°’¬√μ‘.

2548)

·¡â«à“°“√»÷°…“‡ ’¬ß«√√≥¬ÿ°μå„π¿“…“‰∑¬¡’®”π«π¡“° ·μà à«π„À≠à‡ªìπ°“√»÷°…“‡ ’¬ß«√√≥¬ÿ°μå∑’Ë

ºŸâ„À≠à„™â‡ªìπÀ≈—° ∑«à“‰¡à‡æ’¬ß·μàºŸâ„À≠à‡∑à“π—Èπ∑’Ë„™â¿“…“ ‡¥Á°°Á„™â¿“…“‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√· ¥ß§«“¡μâÕß°“√

∂à“¬∑Õ¥Õ“√¡≥å§«“¡√Ÿâ ÷°·≈–ªØ‘ —¡æ—π∏å°—∫ºŸâÕ◊Ëπ¥â«¬‡™àπ°—π (Halliday.  1975; Õâ“ß®“° Snow.  1998)

°“√»÷°…“¿“…“‡¥Á° (Child language) ∂◊Õ‰¥â«à“‡ªìπ à«πÀπ÷Ëß¢Õß°“√»÷°…“¿“…“»“ μ√å®‘μ«‘∑¬“

(Psycholinguistics) ÷́Ëß°≈à“«∂÷ßæ—≤π“°“√„π°“√„™â¿“…“¢Õß¡πÿ…¬åμ—Èß·μà·√°‡°‘¥®π°√–∑—Ëß “¡“√∂„™â¿“…“‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ (æ‘≥∑‘æ¬å ∑«¬‡®√‘≠.  2547) „π°“√»÷°…“°“√„™â¿“…“¢Õß‡¥Á°®–‡πâπ»÷°…“¥â“πæ—≤π“°“√

‡ªìπÀ≈—° ∑—Èßæ—≤π“°“√°“√√—∫√Ÿâ¿“…“ (Speech perception) ·≈–æ—≤π“°“√°“√ÕÕ°‡ ’¬ß¿“…“ (Speech

production) ‚¥¬æ—≤π“°“√·√°‡√‘Ë¡„π°“√„™â¿“…“¢Õß‡¥Á°¡—°‡√‘Ë¡®“°°“√√—∫√Ÿâ°àÕπ·≈â«æ—≤π“‰ª Ÿà°“√ÕÕ°‡ ’¬ß

„πß“π™‘Èππ’È ºŸâ«‘®—¬‡πâπ»÷°…“æ—≤π“°“√°“√√—∫√Ÿâ‡ ’¬ß∑’Ë‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬„π 3 ™à«ßÕ“¬ÿ§◊Õ

1) ‡¥Á°∑’Ë¡’Õ“¬ÿ 2;0-3;11 ªï 2) ‡¥Á°∑’Ë¡’Õ“¬ÿ 4;0-5;11 ªï ·≈– 3) ‡¥Á°∑’Ë¡’Õ“¬ÿ 6;0-7;11 ªï  ”À√—∫ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß

„π¿“…“‰∑¬ª√“°Øß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬∑’Ë»÷°…“μàÕ‡π◊ËÕß√–¬–¬“« (Longitudinal study)

μ—Èß·μà‡¥Á°Õ“¬ÿ 3 ‡¥◊Õπ -1 ªï 6 ‡¥◊Õπ ®”π«π 1 §πæ∫«à“ ‡¥Á° “¡“√∂·√°√—∫‡ ’¬ß«√√≥¬ÿ°μå‰¥âÕ¬à“ß√«¥‡√Á«

·≈–·√°√—∫‡ √Á® ‘Èπ‡¡◊ËÕÕ“¬ÿ 23 ‡¥◊Õπ (Tuaycharoen.  1977) ·≈–„π¿“…“®’πª√“°Øß“π«‘®—¬∑’Ë»÷°…“°“√√—∫√Ÿâ

‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°®’π ‡™àπ ß“π«‘®—¬¢Õß À«Õß ·≈–§πÕ◊ËπÊ (Wong; et al.  2005) »÷°…“°“√√—∫√Ÿâ‡ ’¬ß

«√√≥¬ÿ°μå¢Õß‡¥Á°∑’ËæŸ¥¿“…“®’π·¡π¥“√‘π ®”π«π 13 §πæ∫«à“ ‡¥Á°∑’Ë¡’Õ“¬ÿ 3 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå„π

¿“…“®’π·¡π¥“√‘π‰¥â  à«π Õ‘∫ (Ip.  2006) »÷°…“°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°∑’ËæŸ¥¿“…“®’π°«“ßμÿâß ‚¥¬

·∫àß‡¥Á°ÕÕ°‡ªìπ 4 °≈ÿà¡§◊Õ 1) ‡¥Á°∑’Ë¡’Õ“¬ÿ 2;0-2;11 ªï 2) ‡¥Á°∑’Ë¡’Õ“¬ÿ 3;0-3;11 ªï 3) ‡¥Á°∑’Ë¡’Õ“¬ÿ 4;0-4;11 ªï ·≈–

4) ‡¥Á°∑’Ë¡’Õ“¬ÿ 5;0-5;11 ªï ®”π«π°≈ÿà¡≈– 15 §πæ∫«à“ ‡¥Á°∑’Ë¡’Õ“¬ÿ 4 ªï -4 ªï 11 ‡¥◊Õπ “¡“√∂√—∫√Ÿâ‡ ’¬ß

«√√≥¬ÿ°μå„π¿“…“®’π°«“ßμÿâß‰¥â ‚¥¬ß“π∑—Èß Õß‡°Á∫¢âÕ¡Ÿ≈°“√√—∫√Ÿâ®“°°“√„Àâ‡¥Á°√–∫ÿ‡ ’¬ß (Identification task)

´÷Ëß‡ªìπ°“√∑¥ Õ∫∑’Ë°≈ÿà¡μ—«Õ¬à“ß‰¥â¬‘π§”‡√â“‡æ’¬ßÀπ÷Ëß§”‡∑à“π—Èπ„π™à«ß‡«≈“‡¥’¬« (One stimulus at a time) ‡¡◊ËÕ

°≈ÿà¡μ—«Õ¬à“ß‰¥â¬‘π§”‡√â“·≈â« °≈ÿà¡μ—«Õ¬à“ß®–√–∫ÿ«à“ §”‡√â“∑’Ë‰¥â¬‘ππ—Èπ§◊Õ§”«à“Õ–‰√ ‚¥¬°“√™’È∫π√Ÿª¿“æ (Picture

pointing task) °“√∑¥ Õ∫¥—ß°≈à“«‡ªìπ°“√§âπÀ“§”μÕ∫«à“ æ—≤π“°“√°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‡ªìπÕ¬à“ß‰√

‡¥Á°·μà≈–™à«ß«—¬¡’æ—≤π“°“√°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‡À¡◊ÕπÀ√◊Õμà“ß°—πÀ√◊Õ‰¡à ·≈–‡¥Á°·μà≈–™à«ß«—¬¡’

æ—≤π“°“√°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå„°≈â‡§’¬ß°—∫ºŸâ„À≠àÀ√◊Õ‰¡à ®÷ß∑”„ÀâºŸâ«‘®—¬‡°‘¥§”∂“¡¢÷Èπ«à“ Õ“¬ÿ¡’Õ‘∑∏‘æ≈μàÕ°“√

√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬À√◊Õ‰¡à ·≈–æ—≤π“°“√°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬‡ªìπÕ¬à“ß‰√
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2. «—μ∂ÿª√– ß§å¢Õß°“√«‘®—¬

‡æ◊ËÕ»÷°…“·≈–‡ª√’¬∫‡∑’¬∫°“√√—∫√Ÿâ·≈–§«“¡ —∫ π∑“ß‡ ’¬ß¢Õß‡ ’¬ß«√√≥¬ÿ°μå 5 ‡ ’¬ß ( “¡—≠ ‡Õ° ‚∑ μ√’

·≈–®—μ«“) ¢Õß‡¥Á°‰∑¬μ“¡°≈ÿà¡Õ“¬ÿ∑’Ëμà“ß°—π§◊Õ 1) °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2;0-3;11 ªï 2) °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 4;0-5;11 ªï

·≈– 3) °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6;0-7;11 ªï

3.  ¡¡μ‘∞“π°“√«‘®—¬

‡¥Á°∑’Ë¡’Õ“¬ÿ¡“°¡’·π«‚πâ¡∑’Ë®–√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â∂Ÿ°μâÕß¡“°°«à“‡¥Á°∑’Ë¡’Õ“¬ÿπâÕ¬

4. «‘∏’¥”‡π‘π°“√«‘®—¬

4.1 °≈ÿà¡μ—«Õ¬à“ß

4.1.1°≈ÿà¡‡¥Á°

°. °≈ÿà¡Õ“¬ÿ√–À«à“ß 2 ªï 0 ‡¥◊Õπ - 3 ªï 11 ‡¥◊Õπ (™“¬·≈–À≠‘ß) ®”π«π 25 §π

¢. °≈ÿà¡Õ“¬ÿ√–À«à“ß 4 ªï 0 ‡¥◊Õπ - 5 ªï 11 ‡¥◊Õπ (™“¬·≈–À≠‘ß) ®”π«π 25 §π

§. °≈ÿà¡Õ“¬ÿ√–À«à“ß 6 ªï 0 ‡¥◊Õπ - 7 ªï 11 ‡¥◊Õπ (™“¬·≈–À≠‘ß) ®”π«π 25 §π

4.1.2°≈ÿà¡ºŸâ„À≠à (°≈ÿà¡§«∫§ÿ¡)

°≈ÿà¡ºŸâ„À≠à∑’Ë„™â‡ªìπ°≈ÿà¡§«∫§ÿ¡‡ªìπ∫ÿ§§≈∑—Ë«‰ª Õ“¬ÿμ—Èß·μà 20-50 ªï (™“¬·≈–À≠‘ß) ®”π«π 5 §π

4.2 ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√«‘®—¬

‡π◊ËÕß®“°°“√»÷°…“°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μåπ’È‡ªìπ°“√∑¥ Õ∫·∫∫√–∫ÿ‡ ’¬ß ·∫∫ 2 μ—«‡≈◊Õ° ºŸâ«‘®—¬®÷ßÕÕ°·∫∫

‡§√◊ËÕß¡◊Õ∑’Ë„™â„Àâ —¡æ—π∏å°—∫«‘∏’∑¥ Õ∫¢â“ßμâπ ¥—ßπ’È

4.2.1 √“¬°“√§”

ºŸâ«‘®—¬‰¥â»÷°…“§”»—æ∑å∑’Ë‡¥Á°Õπÿ∫“≈√Ÿâ®—°·≈–‡¢â“„®Õâ“ßÕ‘ß®“°«‘∑¬“π‘æπ∏å¢Õß√®π“  —ß«√ ‘π∏ÿå (2546)

´÷Ëß‡°≥±å„π°“√‡≈◊Õ°§Ÿà§”‡æ◊ËÕ √â“ß√“¬°“√§”∑’ËºŸâ«‘®—¬π”¡“„™â„πß“π«‘®—¬π’È¡’ 3 ≈—°…≥–§◊Õ 1) ‡ªìπ§”æ¬“ß§å

‡¥’¬«∑’Ë¡’§Ÿà‡∑’¬∫‡ ’¬ß (Minimal pair) °≈à“«§◊Õ §”∑’Ë„™â¡’§«“¡μ√ß°—π∑“ß‡ ’¬ß∑ÿ°‡ ’¬ß ¬°‡«âπ·μà à«π¢Õß‡ ’¬ß

«√√≥¬ÿ°μå‡∑à“π—Èπ∑’Ë¡’≈—°…≥–·μ°μà“ß°—π 2) ¡’≈—°…≥–‡ªìπ§”π“¡À√◊Õ§”°√‘¬“‡∑à“π—Èπ ·≈– 3)  “¡“√∂„™â

√Ÿª¿“æ·∑π§”‰¥â
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 ”À√—∫√“¬°“√§”∑’ËºŸâ«‘®—¬„™â„π°“√«‘®—¬π’Èª√–°Õ∫¥â«¬§”∑¥ Õ∫ (Target word) ®”π«π 10 §Ÿà

(20 §”) ÷́Ëß‡ªìπ§Ÿà∑’Ë§√Õ∫§≈ÿ¡‡ ’¬ß«√√≥¬ÿ°μå§√∫∑ÿ°‡ ’¬ß§≈â“¬§≈÷ß°—∫°“√∑¥ Õ∫§«“¡ —∫ π‡ ’¬ß«√√≥¬ÿ°μå

‰∑¬„π‡ ’¬ß√∫°«π¢Õß ÕàÕπ ÿ«√√≥ (Onsuwan; et al.  2012) °≈à“«§◊Õ „π°“√®—∫§Ÿà∑¥ Õ∫ ‡ ’¬ß«√√≥¬ÿ°μå

∑ÿ°‡ ’¬ß®–¡’‚Õ°“ ®—∫§Ÿà°—π‰¥â‚¥¬‰¡à´È”°—π ‰¥â·°à §Ÿà “¡—≠-‡Õ° §Ÿà “¡—≠-‚∑ §Ÿà “¡—≠-μ√’ §Ÿà “¡—≠-®—μ«“ §Ÿà‡Õ°-‚∑

§Ÿà‡Õ°-μ√’ §Ÿà‡Õ°-®—μ«“ §Ÿà‚∑-μ√’ §Ÿà‚∑-®—μ«“ ·≈–§Ÿàμ√’-®—μ«“ ‡ ’¬ß«√√≥¬ÿ°μå·μà≈–‡ ’¬ß‡°‘¥¢÷Èπ„π®”π«π 4 §Ÿà (®“°

10 §Ÿà) √“¬°“√§Ÿà§”∑¥ Õ∫¡’¥—ßμàÕ‰ªπ’È

§Ÿà‡ª√’¬∫‡∑’¬∫‡ ’¬ß §Ÿà§”∑¥ Õ∫

«√√≥¬ÿ°μå

 “¡—≠-‡Õ° 1 ªŸ [pu:] - ªŸÉ [pù:]

 “¡—≠-‚∑ 2 ¬“ [ja:] - À≠â“ [ja:]

 “¡—≠-μ√’ 3 π“ [na:] - πâ“ [ná:]

 “¡—≠-®—μ«“ 4 ‰ø [faj] - ‰Ω [faj]

‡Õ°-‚∑ 5 °≈àÕß [kl η] - °≈âÕß [kl η]

‡Õ°-μ√’ 6 À«—¥ [wàt] - «—¥ [wát]

‡Õ°-®—μ«“ 7 ‡¢à“ [khàw] - ‡¢“ [khaw]

‚∑-μ√’ 8 ‡μâπ [ten] - ‡μäπ∑å [tén]

‚∑-®—μ«“ 9 ‡ ◊ÈÕ [swa] - ‡ ◊Õ [swa]

μ√’-®—μ«“ 10 ¡â“ [má:] - À¡“ [ma:]

μ“√“ß∑’Ë 1  · ¥ß√“ ¬°“√§”∑¥ Õ∫∑’Ë„™â„π°“√»÷°…“°“√√—∫√Ÿâ ®”π«π 10 §Ÿà

πÕ°®“°π’È ¬—ß¡’°“√‡æ‘Ë¡§”≈«ß (Filler word) ‡¢â“‰ª ®”π«π 10 §” ‰¥â·°à §”«à“ ç·«àπé ç√à¡é ç°∫é ç·¡«é

ç≈‘ßé ç™âÕπé ç∫â“πé çª≈“é ç‰°àé ·≈– ç™â“ßé ‚¥¬≈—°…≥–¢Õß§”≈«ß¥—ß°≈à“«‡ªìπ§”∑—Ë«‰ª„π¿“…“‰∑¬ „π°“√

«‘‡§√“–Àå À“°°≈ÿà¡μ—«Õ¬à“ßμÕ∫§”≈«ßº‘¥‡°‘π√âÕ¬≈– 70 ºŸâ«‘®—¬®–‰¡àπ”¢âÕ¡Ÿ≈¢Õß°≈ÿà¡μ—«Õ¬à“ßπ—Èπ¡“§”π«≥

^

^

^

^

^

^

^
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4.2.2 °“√∫—π∑÷°√“¬°“√§”

„π°“√∫—π∑÷°‡ ’¬ß√“¬°“√§” ºŸâ«‘®—¬‡≈◊Õ°°≈ÿà¡μ—«Õ¬à“ßºŸâ„À≠à∑’ËæŸ¥¿“…“‰∑¬‡ªìπ¿“…“·¡à∑’Ë¡’Õ“¬ÿ

31 ªï ‡æ»À≠‘ß ‡°‘¥·≈–‡μ‘∫‚μ„π°√ÿß‡∑æœ ®”π«π 1 §π ‚¥¬¥”‡π‘π°“√∫—π∑÷°√“¬°“√§”„πÀâÕß∑’Ë‰¡à¡’‡ ’¬ß√∫°«π

°≈ÿà¡μ—«Õ¬à“ß®–ÕÕ°‡ ’¬ß√“¬°“√§”∑¥ Õ∫∑’Ëª√–°Õ∫¥â«¬§”‡ªÑ“À¡“¬ ®”π«π 20 §”·≈–§”≈«ß ®”π«π 10 §”

∑’Ëπ”¡“§≈–°—π·≈â« √«¡∑—Èß ‘Èπ 30 §” §”≈– 6 §√—Èß À≈—ß®“°π—Èππ”§”∑’Ë∫—π∑÷°‡ ’¬ß·≈â« 6 §√—Èß¡“‡≈◊Õ°À“§”∑’Ë

ÕÕ°‡ ’¬ß™—¥‡®π∑’Ë ÿ¥ ‚¥¬æ‘®“√≥“®“°°“√øíß·≈–«‘‡§√“–Àå‡ ’¬ß (‡πâπ∑’Ë§à“§«“¡∂’Ë¡Ÿ≈∞“π) §«∫§Ÿà°—π‰ª ‚¥¬„™â

‚ª√·°√¡æ√“∑ (Praat ver 5.1.30) „π°“√μ—¥‡ ’¬ß√“¬°“√§”∑’Ë„™â„π°“√«‘®—¬π’È∑—ÈßÀ¡¥

¿“æ∑’Ë 2 · ¥ß§≈◊Ëπ‡ ’¬ß·≈–·∂∫¿“æ‡ ’¬ß¢Õß§”∑¥ Õ∫ çªŸé [pu:] ∑’Ëª√“°Ø„π‚ª√·°√¡«‘‡§√“–Àå‡ ’¬ß

æ√“∑

4.2.3 °√–¥“…§”μÕ∫·∫∫∑¥ Õ∫°“√√—∫√Ÿâ

°√–¥“…§”μÕ∫·∫∫∑¥ Õ∫°“√√—∫√Ÿâ¡’®”π«π 30 Àπâ“ „π·μà≈–Àπâ“ (¢π“¥ A4) ª√–°Õ∫

¥â«¬√Ÿª¿“æ 2 √Ÿª ÷́Ëß‡ªìπ√Ÿª¿“æ∑’Ë·∑π√“¬°“√§” ‚¥¬°√–¥“…§”μÕ∫·∫∫∑¥ Õ∫°“√√—∫√Ÿâ·∫àßÕÕ°‡ªìπ 2  à«π

§◊Õ 1) §”∑¥ Õ∫∑’Ë¡’≈—°…≥–‡ªìπ§Ÿà‡∑’¬∫‡ ’¬ß®”π«π 20 ·ºàπ μ—«Õ¬à“ß‡™àπ §Ÿà§”∑¥ Õ∫ çªŸ-ªŸÉé °Á®–¡’√Ÿª¿“æéªŸé

·≈–√Ÿª¿“æ çªŸÉé Õ¬Ÿà„π°√–¥“…§”μÕ∫ ÷́Ëß¿“æπ’È®–„™â„π°“√∑¥ Õ∫§”‡ªÑ“À¡“¬ 2 §”§◊Õ §”«à“ çªŸé ·≈– çªŸÉé

(¿“æ∑’Ë 3)
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¿“æ∑’Ë 3  · ¥ßμ—«Õ¬à“ß°√–¥“…§”μÕ∫·∫∫∑¥ Õ∫°“√√—∫√Ÿâ¢Õß§Ÿà§”∑¥ Õ∫ çªŸ-ªŸÉé

·≈– 2) §”≈«ß ®”π«π 10 ·ºàπ ‡™àπ §”≈«ß §”«à“ ç≈‘ßé °Á®–¡’√Ÿª¿“æ çÀ¡Ÿé ·≈– ç ≈‘ßé Õ¬Ÿà„π°√–¥“…§”μÕ∫

(¿“æ∑’Ë 4)

¿“æ∑’Ë 4  · ¥ßμ—«Õ¬à“ß°√–¥“…§”μÕ∫·∫∫∑¥ Õ∫°“√√—∫√Ÿâ¢Õß§”≈«ß §”«à“ ç≈‘ßé

 ”À√—∫√Ÿª¿“æ∑’Ëπ”¡“„™â„π°“√«‘®—¬π’È ºŸâ«‘®—¬§—¥‡≈◊Õ°¡“®“° www.google.co.th ·≈â«π”¡“≈Õ°≈“¬„ à°√–¥“…‰¢

À≈—ß®“°π—Èππ”√Ÿª¿“æ∑’Ë≈Õ°≈“¬¡“∂à“¬‡Õ° “√ ‡æ◊ËÕ„Àâ‰¥â√Ÿª¿“æ∑’Ë¡’≈—°…≥–‡ªìπ ’¢“«¥” ‡æ◊ËÕ™à«¬À≈’°‡≈’Ë¬ß°“√

‡∫’Ë¬ß‡∫π§«“¡ π„®·≈–≈¥Õ§μ‘ (Bias) „π°“√‡≈◊Õ°√Ÿª¿“æ¢Õß°≈ÿà¡μ—«Õ¬à“ß

4.3 °“√‡°Á∫¢âÕ¡Ÿ≈

‡√‘Ë¡®“°°“√„Àâ°≈ÿà¡μ—«Õ¬à“ß„ àÀŸøíß‡æ◊ËÕøíß√“¬°“√§”∑¥ Õ∫∑’Ë∫—π∑÷°‰«â ‚¥¬ºŸâ«‘®—¬®–‡ªî¥μ—«Õ¬à“ß°“√∑¥ Õ∫

(®”π«π 5 §” ‡ªìπ§”∑’Ë‰¡àª√“°Ø„π·∫∫∑¥ Õ∫®√‘ß) „Àâ°≈ÿà¡μ—«Õ¬à“ßøíß°àÕπ ·≈â«®÷ß¥”‡π‘π°“√„Àâøíß§”∑¥ Õ∫

®√‘ß ‡¡◊ËÕ°≈ÿà¡μ—«Õ¬à“ß‰¥â¬‘π§”∑¥ Õ∫ °≈ÿà¡μ—«Õ¬à“ß¡’Àπâ“∑’Ë™’È‰ª¬—ß√Ÿª¿“æ∑’ËÕ¬Ÿà∫π°√–¥“…§”μÕ∫·∫∫∑¥ Õ∫
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°“√√—∫√Ÿâ·≈–ºŸâ«‘®—¬∫—π∑÷°§”μÕ∫‰«â ‡™àπ ‡¡◊ËÕ°≈ÿà¡μ—«Õ¬à“ß‰¥â¬‘π§”∑¥ Õ∫ çªŸé °≈ÿà¡μ—«Õ¬à“ß°Á™’È∫π√Ÿª¿“æ çªŸé °“√

‡°Á∫¢âÕ¡Ÿ≈π’È®–¥”‡π‘π‰ª∑’≈–§π„πÀâÕß∑’Ë‰¡à¡’‡ ’¬ß√∫°«π ÷́Ëß√–¬–‡«≈“∑’Ë„™â„π°“√∑¥ Õ∫π’È®–ª√–¡“≥ 10 π“∑’

μàÕ§π

4.4 °“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

 ”À√—∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ºŸâ«‘®—¬π”§”μÕ∫®“°·∫∫∑¥ Õ∫°“√√—∫√Ÿâ ®”π«π 1,600 ¢âÕ (§”‡ªÑ“À¡“¬

20 §” X 80 §π) ¡“μ√«®·≈–§”π«≥§à“§«“¡∂Ÿ°μâÕß‚¥¬„™â Microsoft Excel ‡æ◊ËÕ§”π«≥§à“√âÕ¬≈–∑’Ë°≈ÿà¡

μ—«Õ¬à“ß “¡“√∂√—∫√Ÿâ‰¥â ·≈–π”º≈¡“∑¥ Õ∫¥â«¬«‘∏’∑“ß ∂‘μ‘ (F-test) æ√âÕ¡∑—Èßπ”‡ πÕº≈°“√«‘®—¬„π√Ÿª·∫∫

‡¡∑√‘°´å§«“¡ —∫ π∑“ß‡ ’¬ß (Confusion matrix) ‚¥¬ª√—∫¡“®“°ß“π¢Õß Onsuwan et al. (2012) ‡æ◊ËÕ

»÷°…“«à“°≈ÿà¡μ—«Õ¬à“ß‡°‘¥§«“¡ —∫ π‡ ’¬ß«√√≥¬ÿ°μå„¥°—∫‡ ’¬ß«√√≥¬ÿ°μå„¥∫â“ß

5. º≈°“√«‘®—¬

 ”À√—∫º≈°“√«‘®—¬„π°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß°≈ÿà¡μ—«Õ¬à“ß∑’Ë¡’Õ“¬ÿμà“ß°—π ºŸâ«‘®—¬·∫àß°“√π”‡ πÕº≈°“√

«‘®—¬ÕÕ°‡ªìπ 2  à«π §◊Õ 5.1 º≈°“√«‘®—¬„π¿“æ√«¡ ·≈– 5.2 §à“‡¡∑√‘°´å§«“¡ —∫ π∑“ß‡ ’¬ß ¥—ßπ’È

5.1 º≈°“√«‘®—¬„π¿“æ√«¡

¿“æ∑’Ë 5  · ¥ß§–·ππ‡©≈’Ë¬√«¡ (√âÕ¬≈–) ¢Õß°≈ÿà¡μ—«Õ¬à“ß∑—Èß 4 °≈ÿà¡
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®“°¿“æ¢â“ßμâπ· ¥ß„Àâ‡ÀÁπ«à“ °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈–

98 √Õß≈ß¡“§◊Õ °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï §‘¥‡ªìπ√âÕ¬≈– 90.8  à«π°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â

∂Ÿ°μâÕßπâÕ¬∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 69.8 „π¢≥–∑’Ë°≈ÿà¡§«∫§ÿ¡√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â§√∫ ¡∫Ÿ√≥å ·≈–‡¡◊ËÕπ”º≈

¢Õß°≈ÿà¡‡¥Á°∑—Èß 3 °≈ÿà¡¡“∑¥ Õ∫¥â«¬ ∂‘μ‘∑¥ Õ∫ F-test æ∫«à“ °“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï,

4-5 ªï ·≈– 6-7 ªï¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ ‚¥¬§–·ππ„π°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°

‡æ‘Ë¡¢÷Èπμ“¡™à«ßÕ“¬ÿ °≈à“«§◊Õ ‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ √Õß≈ß¡“§◊Õ °≈ÿà¡

‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï  à«π°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï√—∫√Ÿâ‰¥â∂Ÿ°μâÕßπâÕ¬∑’Ë ÿ¥ ¥—ßμ“√“ß∑’Ë 2

°≈ÿà¡Õ“¬ÿ¢Õß‡¥Á° X S.D. n F p

2 - 3 ªï 13.96 18.88 25 84.779 0.000*

4 - 5 ªï 18.16 1.80 25

6 - 7 ªï 19.60 0.91 25

μ“√“ß∑’Ë 2  · ¥ß°“√‡ª√’¬∫‡∑’¬∫§«“¡·μ°μà“ß¢Õß°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß°≈ÿà¡μ—«Õ¬à“ß‡¥Á°

5.2 §à“‡¡∑√‘°´å§«“¡ —∫ π∑“ß‡ ’¬ß

5.2.1 °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï

 “¡—≠ ‡Õ° ‚∑ μ√’ ®—μ«“ √«¡

 “¡—≠ 72 4 10 9 5 100

‡Õ° 20 51 7 15 7 100

‚∑ 5 3 87 4 1 100

μ√’ 9 4 7 77 3 100

®—μ«“ 16 14 1 7 62 100

μ“√“ß∑’Ë 3  · ¥ß§à“‡¡∑√‘°´å§«“¡ —∫ π∑“ß‡ ’¬ß (§à“√âÕ¬≈–) ¢Õß°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï



104 °“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬„πμà“ß™à«ßÕ“¬ÿ

μ“√“ß„π·π«μ—Èß· ¥ß‡ ’¬ß«√√≥¬ÿ°μå°≈ÿà¡μ—«Õ¬à“ß∑’Ë‰¥â¬‘π  à«π·π«πÕπ§◊Õ§”μÕ∫∑’Ë°≈ÿà¡μ—«Õ¬à“ß‡≈◊Õ° ®“°

μ“√“ß¢â“ßμâπ· ¥ß„Àâ‡ÀÁπ«à“ °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‚∑‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ (87%)

( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥ (5%)) √Õß≈ß¡“§◊Õ‡ ’¬ß«√√≥¬ÿ°μåμ√’ (77%) ( —∫ π‡ªìπ‡ ’¬ß

«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥ (9%)) μ“¡¥â«¬‡ ’¬ß«√√≥¬ÿ°μå “¡—≠ (72%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå‚∑¡“°∑’Ë ÿ¥

(10%)) ·≈–‡ ’¬ß«√√≥¬ÿ°μå®—μ«“ (62%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥ (16%)) „π¢≥–∑’Ë√—∫√Ÿâ

‡ ’¬ß«√√≥¬ÿ°μå‡Õ°‰¥â∂Ÿ°μâÕßπâÕ¬∑’Ë ÿ¥ (51%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥ (20%))

5.2.2 °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï

 “¡—≠ ‡Õ° ‚∑ μ√’ ®—μ«“ √«¡

 “¡—≠ 97 0 2 1 0 100

‡Õ° 10 81 2 4 3 100

‚∑ 0 1 96 3 0 100

μ√’ 3 1 2 93 1 100

®—μ«“ 3 7 0 3 87 100

μ“√“ß∑’Ë 4  · ¥ß§à“‡¡∑√‘° ǻ§«“¡ —∫ π∑“ß‡ ’¬ß (§à“√âÕ¬≈–) ¢Õß°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï

®“°μ“√“ß¢â“ßμâπ· ¥ß„Àâ‡ÀÁπ«à“ °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠‰¥â∂Ÿ°μâÕß¡“°

∑’Ë ÿ¥ (97%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå‚∑¡“°∑’Ë ÿ¥ (2%)) √Õß≈ß¡“§◊Õ‡ ’¬ß«√√≥¬ÿ°μå‚∑ (96%) ( —∫ π‡ªìπ

‡ ’¬ß«√√≥¬ÿ°μåμ√’¡“°∑’Ë ÿ¥ (3%)) μ“¡¥â«¬‡ ’¬ß«√√≥¬ÿ°μåμ√’ (93%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥

(3%)) ·≈–‡ ’¬ß«√√≥¬ÿ°μå®—μ«“ (87%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå‡Õ°¡“°∑’Ë ÿ¥ (7%)) „π¢≥–∑’Ë√—∫√Ÿâ‡ ’¬ß

«√√≥¬ÿ°μå‡Õ°‰¥â∂Ÿ°μâÕßπâÕ¬∑’Ë ÿ¥ (81%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥ (10%))
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5.2.3 °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï

 “¡—≠ ‡Õ° ‚∑ μ√’ ®—μ«“ √«¡

 “¡—≠ 99 0 1 0 0 100

‡Õ° 3 96 0 1 0 100

‚∑ 0 0 100 0 0 100

μ√’ 0 0 0 100 0 100

®—μ«“ 2 3 0 0 95 100

μ“√“ß∑’Ë 5  · ¥ß§à“‡¡∑√‘°´å§«“¡ —∫ π∑“ß‡ ’¬ß (§à“√âÕ¬≈–) ¢Õß°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï

®“°μ“√“ß¢â“ßμâπ· ¥ß„Àâ‡ÀÁπ«à“ °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‚∑·≈–‡ ’¬ß

«√√≥¬ÿ°μåμ√’‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ (100%) √Õß≈ß¡“§◊Õ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠ (87%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå

‚∑¡“°∑’Ë ÿ¥ (1%)) „π¢≥–∑’Ë√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‡Õ° (96%) ( —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥ (3%))

·≈–‡ ’¬ß«√√≥¬ÿ°μå®—μ«“ (95%) ‰¥â∂Ÿ°μâÕßπâÕ¬„°≈â‡§’¬ß°—π (‚¥¬ —∫ π‡ªìπ‡ ’¬ß«√√≥¬ÿ°μå‡Õ°¡“°∑’Ë ÿ¥ (3%))

6. Õ¿‘ª√“¬·≈– √ÿª

º≈§–·ππ‡©≈’Ë¬√«¡„π°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå∑—Èß 5 Àπà«¬‡ ’¬ß¢Õß‡¥Á°‰∑¬·μà≈–™à«ßÕ“¬ÿ·μ°μà“ß°—π ‚¥¬

æ∫«à“ ‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 98 √Õß≈ß¡“§◊Õ °≈ÿà¡

‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï §‘¥‡ªìπ√âÕ¬≈– 90.8  à«π°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â∂Ÿ°μâÕßπâÕ¬∑’Ë ÿ¥ §‘¥

‡ªìπ√âÕ¬≈– 69.8 ·≈–‡¡◊ËÕ∑¥ Õ∫¥â«¬«‘∏’∑“ß ∂‘μ‘ F-test æ∫«à“ °“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°‰∑¬·μà≈–™à«ß

Õ“¬ÿ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ · ¥ß„Àâ‡ÀÁπ«à“ Õ“¬ÿ¡’Õ‘∑∏‘æ≈μàÕ°“√√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå¢Õß‡¥Á°

´÷Ëß Õ¥§≈âÕß°—∫ ¡¡μ‘∞“π¢â“ßμâπ∑’Ë«à“ ‡¥Á°∑’Ë¡’Õ“¬ÿ¡“°¡’·π«‚πâ¡∑’Ë®–√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‰¥â∂Ÿ°μâÕß¡“°°«à“‡¥Á°∑’Ë

¡’Õ“¬ÿπâÕ¬
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πÕ°®“°π’È º≈°“√«‘®—¬§à“‡¡∑√‘°´å§«“¡ —∫ π∑“ß‡ ’¬ß· ¥ß„Àâ‡ÀÁπ«à“ °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 2-3 ªï “¡“√∂√—∫√Ÿâ

‡ ’¬ß«√√≥¬ÿ°μå‚∑‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 87 °≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 4-5 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå

 “¡—≠‰¥â∂Ÿ°μâÕß¡“°∑’Ë ÿ¥ §‘¥‡ªìπ√âÕ¬≈– 97 ·≈–°≈ÿà¡‡¥Á°∑’Ë¡’Õ“¬ÿ 6-7 ªï “¡“√∂√—∫√Ÿâ‡ ’¬ß«√√≥¬ÿ°μå‚∑·≈–‡ ’¬ß

«√√≥¬ÿ°μåμ√’‰¥â∂Ÿ°μâÕß ¡∫Ÿ√≥å §‘¥‡ªìπ√âÕ¬≈– 100  à«π‡ ’¬ß«√√≥¬ÿ°μå∑’Ë°àÕ„Àâ‡°‘¥§«“¡ —∫ πæ∫«à“ °≈ÿà¡μ—«Õ¬à“ß∑—Èß

3 °≈ÿà¡¡’·π«‚πâ¡„π°“√ —∫ π‡ ’¬ß«√√≥¬ÿ°μå‡Õ°‡ªìπ®”π«π¡“° ‚¥¬®– —∫ π‡ ’¬ß«√√≥¬ÿ°μå‡Õ°‡ªìπ‡ ’¬ß

«√√≥¬ÿ°μå “¡—≠¡“°∑’Ë ÿ¥ ∑—Èßπ’È Õ“®‡°‘¥®“°§à“§«“¡∂’Ë¡Ÿ≈∞“π¢Õß‡ ’¬ß«√√≥¬ÿ°μå “¡—≠·≈–‡ ’¬ß«√√≥¬ÿ°μå‡Õ°

„π¿“…“‰∑¬¡’§«“¡„°≈â‡§’¬ß°—π (¥—ß¿“æ∑’Ë 1) ®÷ßÕ“®°àÕ„Àâ‡°‘¥§«“¡ —∫ π√–À«à“ß ÕßÀπà«¬‡ ’¬ß‰¥â

®“°º≈°“√«‘®—¬¢â“ßμâπ Õ“®®–°≈à“«‰¥â«à“ ‡¥Á°∑’Ë¡’Õ“¬ÿ 2 ªï‰¥â‡√‘Ë¡¡’°“√æ—≤π“§«“¡ “¡“√∂„π°“√√—∫√Ÿâ‡ ’¬ß

«√√≥¬ÿ°μå‡√’¬∫√âÕ¬·≈â«·≈–®– ”‡√Á® ¡∫Ÿ√≥å (Master) „°≈â‡§’¬ßºŸâ„À≠àÀ≈—ßÕ“¬ÿ 8 ªï ÷́Ëßº≈„°≈â‡§’¬ß°—∫ß“π¢Õß

Tuaycharoen (1977) ∑’Ë°≈à“««à“‡¥Á° (‰∑¬)  “¡“√∂·√°√—∫‡ ’¬ß«√√≥¬ÿ°μå‰¥âÕ¬à“ß√«¥‡√Á«·≈–®–·√°√—∫‡ √Á®

 ‘Èπ‡¡◊ËÕÕ“¬ÿ 23 ‡¥◊Õπ ·μàÕ¬à“ß‰√°Á¥’¡‘‰¥â°≈à“«Õ¬à“ß™—¥‡®π«à“ ™à«ß 23 ‡¥◊Õπ‡ªìπ™à«ßÕ“¬ÿ∑’Ë°“√·√°√—∫ ”‡√Á®

 ¡∫Ÿ√≥å

 ----------------------------------
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