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§«“¡ ”§—≠·≈–∑’Ë¡“¢Õßß“π«‘®—¬: °“√µ√«®§«“¡√Ÿâ ÷°
∫√‘‡«≥¡◊Õ·≈–π‘È«¡◊Õ ‚¥«‘∏’°“√µ√«® two point discrimination
·≈– moving two point discrimination °Á‡ªìπ«‘∏’°“√µ√«®
§«“¡√Ÿâ ÷°„πºŸâªÉ«¬∑’Ë‰¥â√—∫∫“¥‡®Á∫„π¡◊Õ·≈–ºŸâªÉ«¬∑’Ë‰¥â√—∫
°“√∫“¥‡®Á∫¢Õß‡ âπª√– “∑·≈–„™âµ‘¥µ“¡°“√√—°…“ ¡’°“√
¥—¥·ª≈ßÕÿª°√≥å∑’Ë„™âµ√«®À≈“¬·∫∫«ß‡«’¬πª≈“¬·À≈¡
‡ªìπÕÿª°√≥å∑’ËÀ“ßà“¬ √“§“∂Ÿ° „™âµ√«®√—∫§«“¡√Ÿâ ÷°∑—Èß 2 ·∫∫
‰¥â‚¥¬ßà“¬ ·µà¬—ß‰¡à¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡πà“‡™◊ËÕ∂◊Õ
¢ÕßÕÿª°√≥å «à“®–„™â∑¥·∑πÕÿª°√≥å°“√µ√«® Disk-
Criminator ‰¥â
«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡πà“‡™◊ËÕ∂◊Õ„π°“√
µ√«® two-point discrimination ·≈– moving two-point
discrimination  √–À«à“ß°“√„™â«ß‡«’¬πª≈“¬·À≈¡°—∫ Disk-
criminator
√Ÿª·∫∫°“√»÷°…“: °“√»÷°…“‡™‘ßæ√√≥π“·∫∫‡°Á∫¢âÕ¡Ÿ≈‰ª
¢â“ßÀπâ“
 ∂“π∑’Ë»÷°…“: ¿“§«‘™“ÕÕ√å‚∏ªî¥‘° å §≥–·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ
«— ¥ÿ·≈–«‘∏’°“√: „™â«ß‡«’¬πª≈“¬·À≈¡·≈– Disk-criminator
„π°“√µ√«® two-point discrimination ·≈– moving two-point
discrimination µ√«®Õ“ “ ¡—§√®”π«π 32 §π ‚¥¬∑”°“√
µ√«®∫√‘‡«≥  à«πª≈“¬¢Õßπ‘È«À—«·¡à¡◊Õ·≈–π‘È«°≈“ß¡◊Õ¢â“ß

Background: The   point and moving  two-point discrimi-

nation are the useful test for the patients who had nerve

injuries in the hand and for following up after nerve

recovery. The compasses are cheap and available

instrument for those tests. But there was no study

showing the reliability of the compasses compared with

the Disk-criminator.

Objective: To assess reliability of the compasses for

measuring two-point discrimination and moving two-point

discrimination test compared with Disk-criminator

Study design: Prospective, descriptive study

Materials and Methods: The static and moving two-point

discrimination test of the thumb and long fingers of the

dominant hand were done in the healthy volunteers aged

20-27 years. The compasses and the disk-criminator were

used by two orthopedic residents in this study. The test

was performed two times 1-2 weeks interval. The

Pearsonís correlation coefficient and limit-agreement were

used to analyze the reliability of inter- and intra-observers

comparing between compasses and the disk-criminator.

Results:  The means inter-observer correlation coefficient

for the two-point discrimination test using the compasses

and the disk-criminator were 0.73 (0.69-0.76), and 0.72

(0.69-0.75) respectively. The means intra-observer
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correlation coefficient for the two-point discrimination test

using the compasses and the disk-criminator were 0.73

(0.65-0.82), and 0.82 (0.81-0.83) respectively. The means

limit agreement of the two- observer for the two-point

discrimination test using the compasses and the disk-

criminator were 89.1% (86.7%-91.4%), and 86.9% (86.3%-

87.5%) respectively. The means limit agreement of the

same observer for the two-point discrimination test using

the compasses and the disk-criminator were 95.7%

(94.5%-96.9%), and 93.9% (92.6%-95.3%) respectively.

Conclusion: For two-point discrimination and moving two-

point discrimination, the compasses had a high intra-

observer reliability similar to the Disk-criminator. It had

moderate inter-observer reliability similarly to the Disk-

criminator.  Using a clinically acceptable error of 1mm, the

study found that the compasses had the high limit

agreement similar to the Disk-criminator, both in the same

observer or between two observers.

∂π—¥ π‘È«≈– 4 ¥â“π §◊Õ¥â“π„π ¥â“ππÕ° ¥â“πΩÉ“¡◊Õ·≈–
¥â“πÀ≈—ßπ‘È«¡◊Õ √«¡µ√«®∑—Èß ‘Èπ 256 µ”·Àπàß ºŸâµ√«®‡ªìπ
·æ∑¬å„™â∑ÿπÕÕ√å‚∏ªî¥‘° å 2 §π ‚¥¬·µà≈–§π®–µ√«®Õ“ “
 ¡—§√(π—°»÷°…“·æ∑¬å ·æ∑¬å„™â∑ÿπ ·æ∑¬åª√–®”∫â“π
√æ.»√’π§√‘π∑√å∑’Ë¬‘π¬Õ¡√à«¡‚§√ß°“√)§π≈– 2 §√—Èß Àà“ß°—π
1-2  —ª¥“Àå π”§à“∑’Ëµ√«®«—¥‰¥â®“°Õÿª°√≥å∑—Èß Õß¡“§”π«≥
À“§à“§«“¡πà“‡™◊ËÕ∂◊Õ¿“¬„πµ—«ºŸâª√–‡¡‘π (intra-observer
reliability)·≈–√–À«à“ßºŸâª√–‡¡‘π (inter-observer reliability) ·≈–
‡ª√’¬∫‡∑’¬∫§à“∑’Ë«‘‡§√“–Àå√–À«à“ß°“√µ√«®‚¥¬‡§√◊ËÕß¡◊Õ
∑—Èß Õß™π‘¥ ‚¥¬„™â§à“ ∂‘µ‘ Pearsonûs correlation coefficient
·≈– Limit agreement
º≈°“√»÷°…“: §à“ Pearsonûs correlation coefficient √–À«à“ß
ºŸâª√–‡¡‘π„π°“√µ√«® two-point discrimination ‚¥¬«ß‡«’¬π
ª≈“¬·À≈¡‡∑à“°—∫ 0.73  (0.69-0.76)  ·≈– ‚¥¬Disk-crimina-
tor ‡∑à“°—∫ 0.72 (0.69-0.75)  §à“ Pearsonûs correlation
coefficient ¿“¬„πµ—«ºŸâª√–‡¡‘π„π°“√µ√«® two-point
discrimination ‚¥¬«ß‡«’¬πª≈“¬·À≈¡‡∑à“°—∫ 0.73 (0.65-0.82)
·≈–‚¥¬ Disk-criminator ‡∑à“°—∫ 0.82 (0.81-0.83)  Limit agree-
ment √–À«à“ßºŸâª√–‡¡‘π ∂â“¬Õ¡√—∫§«“¡·µ°µà“ß„π°“√Õà“π
2 §√—Èß‰¥â‰¡à‡°‘π 1 ¡¡. „π°“√µ√«® two-point discrimination
‚¥¬«ß‡«’¬πª≈“¬·À≈¡ ¡’§à“‡∑à“°—∫ 89.1% (86.7%-91.4%)
·≈– Disk-criminator ¡’§à“‡∑à“°—∫ 86.9% (86.3%-87.5%) Limit
agreement ¢Õß°“√«—¥ Õß§√—Èß¢ÕßºŸâª√–‡¡‘π§π‡¥’¬«°—π „π
°“√µ√«® two-point discrimination ‚¥¬«ß‡«’¬πª≈“¬·À≈¡
¡’§à“‡∑à“°—∫ 95.7% (94.5%-96.9%) ·≈– Disk-criminator ¡’§à“
‡∑à“°—∫ 93.9% (92.6%-95.3%)
«‘®“√≥å·≈– √ÿªº≈°“√«‘®—¬:  °“√µ√«® two-point discrimi-
nation ·≈– moving two-point discrimination ∫√‘‡«≥π‘È«¡◊Õ‚¥¬
„™â«ß‡«’¬πª≈“¬·À≈¡ ¡’§«“¡πà“‡™◊ËÕ∂◊Õ™π‘¥¿“¬„πºŸâª√–‡¡‘π
 Ÿß·≈–¡’§à“§«“¡πà“‡™◊ËÕ∂◊Õ√–À«à“ßºŸâª√–‡¡‘πª“π°≈“ß ¡’
§«“¡ Õ¥§≈âÕß Ÿß„π°“√Õà“π‰¡à‡°‘π 1 ¡¡. ‰¡à·µ°µà“ß®“°
Disk-criminator ´÷Ëß∑”„Àâ¡’§«“¡¡—Ëπ„®„π°“√π”«ß‡«’¬π
ª≈“¬·À≈¡¡“ª√–¬ÿ°µå„™â„π°“√µ√«® two-point discrimina-
tion ·≈– moving two-point discrimination  µàÕ‰ª
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•

∫∑π”

°“√µ√«®°“√√—∫§«“¡√Ÿâ ÷°∫√‘‡«≥¡◊Õ·≈–π‘È«¡◊Õ ¥â«¬«‘∏’
°“√µ√«® two- point discrimination ·≈– moving two- point
discrimination ‡ªìπ 2 «‘∏’∑’Ëµ√«®·≈–·ª≈º≈ßà“¬ ‚¥¬„™â°—πÕ¬à“ß
·æ√àÀ≈“¬·≈– ¡’§«“¡πà“‡™◊ËÕ∂◊Õ 7,9,10 ‚¥¬‡©æ“–„πºŸâªÉ«¬∑’Ë‰¥â
√—∫∫“¥‡®Á∫„π¡◊Õ ·≈–ºŸâªÉ«¬∑’Ë‰¥â√—∫∫“¥‡®Á∫¢Õß‡ âπª√– “∑
 à«πª≈“¬∑’Ë„Àâ·¢πß¡“‡≈’È¬ß∫√‘‡«≥¡◊ÕÀ√◊Õ·¢π πÕ°®“°π—Èπ
¬—ß„™â‡ªìπ°“√µ√«®‡æ◊ËÕµ‘¥µ“¡º≈°“√øóôπµ—«¢Õß‡ âπª√– “∑
¥—ß°≈à“«À≈—ß‰¥â√—∫°“√√—°…“

°“√«—¥§à“ two-point discrimination (2PD) ‡ªìπ°“√∑¥ Õ∫
‡ âπª√– “∑√—∫§«“¡√Ÿâ ÷° ™π‘¥ slowly adapting fibers (Merkel
cell) ¢Õß‡ âπª√– “∑ à«πª≈“¬   à«π°“√«—¥§à“ moving two-
point discrimination (M2PD) ‡ªìπ°“√∑¥ Õ∫‡ âπª√– “∑√—∫
§«“¡√Ÿâ ÷°™π‘¥ quickly adapting fibers (Meissner corpuscle) 4

÷́ËßM2PD ‰¥â√—∫§«“¡π‘¬¡¡“°°«à“„π°“√„™âµ‘¥µ“¡°“√√—°…“
‡æ√“–¡’§«“¡‰« (sensitive)„π°“√µ√«® Õ∫°“√øóôπµ—«¢Õß
‡ âπª√– “∑¥’°«à“ °“√µ√«®·∫∫ 2PD 8,10 °“√«—¥§à“ 2PD ·≈–
M2PD ∑—Èß Õßπ’È µâÕß„™âÕÿª°√≥åæ‘‡»…„π°“√µ√«®´÷Ëß¡’À≈“¬
™π‘¥ ∑—Èß∑’Ë‡ªìπÕÿª°√≥å∑’Ë„™âßà“¬  –¥«°°—∫°“√æ°æ“ ·µà¡’√“§“
·æß ‡™àπ Disk-criminator (√Ÿª∑’Ë 1) À√◊Õ‡ªìπ™π‘¥∑’Ë¡’°“√
ª√–¬ÿ°µå¡“®“°Õÿª°√≥åÕ◊Ëπ1,5 ´÷Ëß‡ªìπÕÿª°√≥å∑’ËÀ“ßà“¬ √“§“
∂Ÿ°  –¥«°„π°“√„™â·≈–·ª≈º≈°“√µ√«®‰¥â·¡àπ¬”‡™àπ°—π
‡™àπ «ß‡«’¬πª≈“¬·À≈¡ À√◊Õ §≈‘ªÀπ’∫°√–¥“… (paper clip)1

«ß‡«’¬πª≈“¬·À≈¡‡ªìπÕÿª°√≥å™π‘¥Àπ÷Ëß∑’Ë∂Ÿ°π”¡“ª√–¬ÿ°µå
„™â ‡π◊ËÕß®“°‡ªìπÕÿª°√≥å∑’ËÀ“ßà“¬ √“§“∂Ÿ°  “¡“√∂æ°æ“
‰¥âßà“¬  –¥«°„π°“√„™â  “¡“√∂„™â∑¥ Õ∫‰¥â∑—Èß°“√µ√«®
2PD ·≈– M2PD‰¥â ·µà°“√»÷°…“∑’Ëºà“π¡“ ¬—ß‰¡à¡’°“√»÷°…“
À“§à“§«“¡πà“‡™◊ËÕ∂◊Õ (reliability) ¢Õß «ß‡«’¬πª≈“¬·À≈¡
„π°“√µ√«®«—¥§à“ 2PD ·≈– M2PD ‡æ◊ËÕ∑’Ë®–¬◊π¬—πª√–‚¬™πå
°“√„™âß“π¢Õß«ß‡«’¬πª≈“¬·À≈¡ ¥—ßπ—Èπ «—µ∂ÿª√– ß§å¢Õß
ß“π«‘®—¬π’È ‡æ◊ËÕ«‘‡§√“–Àå§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√„™â«ß‡«’¬π

ª≈“¬·À≈¡„π°“√µ√«® two-point discrimination ·≈–
moving two-point discrimination

«— ¥ÿ·≈–«‘∏’°“√«‘®—¬

ß“π«‘®—¬π’È‰¥â√—∫°“√√—∫√Õß«‘∏’°“√«‘®—¬®“°§≥–°√√¡°“√
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ (‡≈¢∑’Ë
‚§√ß°“√HE470814) ·≈–Õ“ “ ¡—§√∑—ÈßÀ¡¥∑’Ë‡¢â“√à«¡„πß“π
«‘®—¬π’È‰¥â≈ß™◊ËÕ„π„∫¬‘π¬Õ¡‡¢â“√à«¡ß“π«‘®—¬

√Ÿª·∫∫°“√«‘®—¬ (Study design):
°“√»÷°…“‡™‘ßæ√√≥π“·∫∫‡°Á∫¢âÕ¡Ÿ≈‰ª¢â“ßÀπâ“

(Prospective descriptive study)
«‘∏’°“√»÷°…“:

»÷°…“„πÕ“ “ ¡—§√®“°π—°»÷°…“·æ∑¬å ·æ∑¬å„™â∑ÿπ
·æ∑¬åª√–®”∫â“π√æ.»√’π§√‘π∑√å∑’Ë¬‘π¬Õ¡√à«¡‚§√ß°“√∑—Èß ‘Èπ
®”π«π32 §π ‚¥¬∑’Ë°≈ÿà¡Õ“ “ ¡—§√‰¡à‡§¬¡’ªí≠À“‡°’Ë¬«°—∫
°“√∫“¥‡®Á∫§«“¡º‘¥ª°µ‘¢Õß‡ âπª√– “∑À√◊Õ√–∫∫ª√– “∑
∫√‘‡«≥¡◊Õ·≈–π‘È«¡◊Õ °≈ÿà¡Õ“ “ ¡—§√®–‰¥â√—∫°“√ —¡¿“…≥å
¢âÕ¡Ÿ≈ à«πµ—« „π‡√◊ËÕß¢Õß ‡æ» Õ“¬ÿ ¡◊Õ¢â“ß∑’Ë∂π—¥ ‚√§
ª√–®”µ—«Õ◊Ëπ À≈—ß®“°π—Èπ®–‰¥â√—∫°“√µ√«® two-point
discrimination ·≈– moving two - point discrimination ‚¥¬„™â
«ß‡«’¬πª≈“¬·À≈¡·≈– Disk-criminator ∑’≈–§√—Èß‚¥¬∑”°“√
µ√«®∫√‘‡«≥  à«πª≈“¬¢Õßπ‘È«À—«·¡à¡◊Õ·≈–π‘È«°≈“ß¡◊Õ¢â“ß
∂π—¥ π‘È«≈– 4 ¥â“π §◊Õ¥â“π„π ¥â“ππÕ° ¥â“πΩÉ“¡◊Õ·≈–¥â“π
À≈—ßπ‘È«¡◊Õ √«¡µ√«®∑—Èß ‘Èπ 256 µ”·Àπàß ºŸâµ√«®‡ªìπ·æ∑¬å
„™â∑ÿπÕÕ√å‚∏ªî¥‘° å 2 §π´÷Ëß‡ªìπ·æ∑¬å„™â∑ÿπ™—Èπªï∑’Ë 3 ·≈–ªï∑’Ë
5 ™—Èπªï≈– 1§π („™â‡«≈“„π°“√µ√«®√«¡§√—Èß≈–ª√–¡“≥
30-45π“∑’) ‚¥¬∑ÿ°§π®–µ√«®§π≈– 2 §√—Èß Àà“ß°—π 1-2  —ª¥“Àå

„π°“√µ√«®«—¥§à“∑—Èß Õß«‘∏’¡’¥—ßπ’È 5,7,8,10

- °“√µ√«®«—¥§à“ two-point discrimination (static or
constant 2PD)

√Ÿª∑’Ë 1 · ¥ß Disk-criminator ™π‘¥µà“ßÊ
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1. „™â«ß‡«’¬πª≈“¬·À≈¡ «—¥√–¬–Àà“ß∑’Ëº‘«Àπ—ß∑’Ë
πâÕ¬∑’Ë ÿ¥∑’ËºŸâ∂Ÿ°µ√«® “¡“√∂·¬°§«“¡·µ°µà“ß√–À«à“ß®ÿ¥
 Õß®ÿ¥ ‰¥â ‚¥¬„Àâ‡√‘Ë¡«—¥√–¬–®“° 1 ¡‘≈≈‘‡¡µ√ (¢“«ß‡«’¬π
ª≈“¬·À≈¡ ™‘¥°—π) ·≈â« §àÕ¬Ê ‡æ‘Ë¡√–¬–Àà“ß¢÷Èπ∑’≈–
1 ¡‘≈≈‘‡¡µ√ (‡∑’¬∫°—∫‰¡â∫√√∑—¥) ®π°√–∑—ËßºŸâ∂Ÿ°µ√«® “¡“√∂
·¬°§«“¡·µ°µà“ß √–À«à“ß®ÿ¥ Õß®ÿ¥‰¥â ·≈â«∫—π∑÷°º≈
°“√µ√«® ¥—ß· ¥ß„π√Ÿª∑’Ë 2

2. „™â Disk-criminator ́ ÷Ëß‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ëª√–°Õ∫¥â«¬
ª≈“¬‡¢Á¡∑’Ë¡’√–¬–Àà“ßµà“ß°—π‡ªìπ§Ÿà ‚¥¬§Ÿà·√°®–¡’√–¬–Àà“ß
°—π 1 ¡‘≈≈‘‡¡µ√ §ŸàµàÕ‰ª®–¡’√–¬–Àà“ß‡æ‘Ë¡¢÷Èπ∑’Ë≈– 1 ¡‘≈≈‘‡¡µ√
°“√∑¥ Õ∫„Àâ‡√‘Ë¡«—¥√–¬–®“° 1 ¡‘≈≈‘‡¡µ√°àÕπ·≈â« §àÕ¬Ê
‡æ‘Ë¡√–¬–Àà“ß¢÷Èπ∑’≈– 1 ¡‘≈≈‘‡¡µ√ ‚¥¬°“√‡ª≈’Ë¬π§Ÿà¢Õßª≈“¬
‡¢Á¡„π®“π Disk-criminator ®π°√–∑—ËßºŸâ∂Ÿ°µ√«® “¡“√∂·¬°
§«“¡·µ°µà“ß√–À«à“ß®ÿ¥ Õß®ÿ¥‰¥â ·≈â«∫—π∑÷°√–¬–∑’ËºŸâ∂Ÿ°
µ√«® “¡“√∂·¬°§«“¡·µ°µà“ß‰¥â·≈â«∫—π∑÷°º≈°“√µ√«®
¥—ß· ¥ß„π√Ÿª∑’Ë 3

√Ÿª∑’Ë 2 · ¥ß°“√µ√«® ‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡

√Ÿª∑’Ë 3 · ¥ß°“√µ√«® ‚¥¬„™â Disk-criminator

- °“√µ√«®«—¥§à“ moving two-point discrimination
(M2PD)

1. „™â«ß‡«’¬πª≈“¬·À≈¡‚¥¬°“√«—¥‡√‘Ë¡µâπ®“°
°“ß¢“«ß‡«’¬πª≈“¬·À≈¡„Àâ¡’√–¬–Àà“ß 10 ¡‘≈≈‘‡¡µ√ ·≈â«
«“ß¢“«ß‡«’¬πª≈“¬·À≈¡ „π·π«¢π“π°—∫ ·°πµ“¡¬“«¢Õß
π‘È«¡◊Õ ¥—ß√Ÿª 2 À≈—ß®“°π—Èπ „Àâ§àÕ¬Ê ‡§≈◊ËÕπ «ß‡«’¬πª≈“¬
·À≈¡ ®“°∑“ß¥â“π‚§ππ‘È« ‡¢â“À“¥â“πª≈“¬π‘È« §àÕ¬Ê ≈¥
√–¬–Àà“ß≈ß∑’≈– 1 ¡‘≈≈‘‡¡µ√ ‚¥¬°“√«—¥‡∑’¬∫°—∫‰¡â∫√√∑—¥
®π°√–∑—ËßºŸâ∂Ÿ°µ√«®‰¡à “¡“√∂·¬°§«“¡·µ°µà“ß√–À«à“ß
®ÿ¥ Õß®ÿ¥‰¥â ·≈â«∫—π∑÷°º≈

2. „™â Disk-criminator ‚¥¬°“√«—¥‡√‘Ë¡µâπ®“°ª≈“¬
‡¢Á¡¢Õß Disk-criminator §Ÿà∑’Ë¡’√–¬–Àà“ß 8 ¡‘≈≈‘‡¡µ√ «“ß Disk-
criminator „π·π«¢π“π°—∫ ·°πµ“¡¬“«¢Õßπ‘È«¡◊Õ ¥—ß√Ÿª 3
À≈—ß®“°π—Èπ „Àâ§àÕ¬Ê‡§≈◊ËÕπ Disk-criminator ®“°∑“ß¥â“π
‚§ππ‘È« ‡¢â“À“¥â“πª≈“¬π‘È« §àÕ¬Ê≈¥√–¬–Àà“ß≈ß∑’≈–
1 ¡‘≈≈‘‡¡µ√ ‚¥¬°“√‡ª≈’Ë¬π §Ÿà¢Õßª≈“¬‡¢Á¡„π®“π Disk-
criminator ®π°√–∑—ËßºŸâ∂Ÿ°µ√«®‰¡à “¡“√∂·¬°§«“¡·µ°µà“ß
√–À«à“ß®ÿ¥ Õß®ÿ¥‰¥â  ·≈â«∫—π∑÷°º≈

- µ”·Àπàß∑’Ë„™â„π°“√«—¥
∫√‘‡«≥π‘È«°≈“ß·≈–π‘È«À—«·¡à¡◊Õ¢Õß¡◊Õ¢â“ß∂π—¥  ‚¥¬

µ√«®π‘È«≈– 4 ∫√‘‡«≥¢Õß  à«πª≈“¬π‘È« ¥—ß√Ÿª ∑’Ë 4

‡¡◊ËÕ‰¥â¢âÕ¡Ÿ≈·≈â«π”¢âÕ¡Ÿ≈¡“«‘‡§√“–Àå‚¥¬„™â‚ª√·°√¡
Microsoft excel 2003 §”π«≥·≈–«‘‡§√“–Àå∑“ß ∂‘µ‘‚¥¬„™â
Pearsonûs correlation coefficient ‡æ◊ËÕ§”π«≥À“ —¡ª√– ‘∑∏‘Ï
 À —¡æ—π∏å¢ÕßºŸâª√–‡¡‘π∑—Èß Õß§π‚¥¬°“√„™â «ß‡«’¬πª≈“¬
·À≈¡ ·≈– Disk-criminator ·≈– Limit-agreement  ‡π◊ËÕß®“°
§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å‰¡à‰¥â∫Õ°«à“°“√«—¥∑—Èß Õß§√—Èß À√◊Õ
°“√«—¥¢Õß∑—Èß ÕßºŸâª√–‡¡‘π‰¥âº≈°“√«—¥‡À¡◊Õπ°—πÀ√◊Õ
§≈â“¬°—π ·≈–„™â limit agreement §”π«≥√âÕ¬≈–¢Õß°“√Õà“π
º≈∑’Ë‡∑à“°—πÀ√◊Õµà“ß°—π„π limit ∑’Ë°”Àπ¥‰«â‡∑à“‰√ ‚¥¬§”π«≥
§à“§«“¡·µ°µà“ß¢Õß°“√µ√«®·µà≈–§√—Èß ·≈–§à“‡©≈’Ë¬¢Õß°“√
µ√«®·µà≈–§√—Èß π”¡“‡¢’¬π°√“ø‚¥¬°”Àπ¥„Àâ§à“§«“¡
·µ°µà“ß¢Õß°“√Õà“π·µà≈–§√—Èß‰¡à‡°‘π 2 ¡‘≈≈‘‡¡µ√ ®“°π—Èππ”
®”π«π§√—Èß∑’ËÕà“π‰¥â„π™à«ß 0 + 2 ¡‘≈≈‘‡¡µ√¡“§‘¥‡ªìπ√âÕ¬≈–
¢Õß®”π«π§√—Èß„π°“√Õà“π∑—ÈßÀ¡¥¡“«‘‡§√“–Àå¢âÕ¡Ÿ≈

º≈°“√»÷°…“ (Results)

°≈ÿà¡Õ“ “ ¡—§√ ®”π«π 32 §π ‡ªìπ‡æ»À≠‘ß 17 §π
·≈–‡æ»™“¬ 15 §π ¡’Õ“¬ÿ‡©≈’Ë¬ 23.4 ªï (20-27 ªï) ∂π—¥¡◊Õ¢«“
31 §π ∂π—¥¡◊Õ´â“¬ 1 §π Õ“™’æ·æ∑¬å 6 §π ·≈–π—°»÷°…“
·æ∑¬å 26 §π æ∫«à“

1.  —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å¢ÕßºŸâª√–‡¡‘π Õß§π
(Pearsonûs correlation coefficient-inter-observer)
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•

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π 2PD‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫ 0.7265
(0.692-0.761)

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π M2PD‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫ 0.6795
(0.647-0.712)

★
★

★ ★

√Ÿª∑’Ë 4 · ¥ß∫√‘‡«≥∑’Ë∑”°“√µ√«®‰¥â·°à Area : dd, pd, rd, ud2

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π 2PD‚¥¬„™â Disk - criminator ‡∑à“°—∫ 0.7185 (0.689-
0.748)

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π M2PD‚¥¬„™â Disk - criminator ‡∑à“°—∫ 0.7205
(0.656-0.785) ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë1 Pearsonûs correlation coefficient ¢Õßº≈°“√«—¥√–À«à“ßºŸâª√–‡¡‘π‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡·≈– Disk-criminator

§√—Èß∑’Ë1( r ) §√—Èß∑’Ë2 ( r ) §à“‡©≈’Ë¬ ( r )

«ß‡«’¬πª≈“¬·À≈¡

Observer1-Observer2
(2PD)

0.692 0.761 0.7265

Observer1-Observer2
(M2PD)

0.647 0.712 0.6795

Disk - criminator

Observer1-Observer2
(2PD)

0.689 0.748 0.7185

Observer1-Observer2
(M2PD) 0.656 0.785 0.7205
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2.  —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å¢Õßº≈°“√«—¥¿“¬„πµ—«
ºŸâª√–‡¡‘π (Pearsonûs correlation coefficient-intra-observer)

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π 2PD ‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫ 0.731
(0.647-0.815)

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π M2PD‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫ 0.863
(0.712-0.960)

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π 2PD‚¥¬„™â Disk - criminator ‡∑à“°—∫ 0.817 (0.807-
0.826)

- §à“‡©≈’Ë¬¢Õß Pearsonûs correlation coefficient „π
°“√ª√–‡¡‘π M2PD‚¥¬„™â Disk - criminator ‡∑à“°—∫ 0.807
(0.784-0.830) ¥—ß· ¥ß„πµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2 Pearsonûs correlation coefficient ¢Õßº≈°“√«—¥¿“¬„πµ—«ºŸâª√–‡¡‘π‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡°—∫ Disk-criminator

2PD (r ) §à“‡©≈’Ë¬ ( r ) M2PD (r ) §à“‡©≈’Ë¬ ( r )

«ß‡«’¬πª≈“¬·À≈¡
Observer1 0.815 0.731 0.960 0.863

Observer2 0.647 0.712

Disk - criminator
Observer1 0.807 0.817 0.830 0.807

Observer2 0.826 0.784

3. Limit-agreement ¢Õßº≈°“√«—¥√–À«à“ßºŸâª√–‡¡‘π
(Inter-observer)

Two-point discrimination test
- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π 2PD

‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫ 89.1 % (86.7-91.4%)
∂â“¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π Õß§π„Àâ·µ°µà“ß°—π‰¥â‰¡à‡°‘π
1 ¡¡.

- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π 2PD
‚¥¬„™â Disk-criminator ‡∑à“°—∫ 86.9 % (86.3-87.5 %)
∂â“¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π Õß§π„Àâ·µ°µà“ß°—π‰¥â‰¡à‡°‘π
1 ¡¡.

Moving two-point discrimination test
- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π

M2PD ‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫ 88.3 % (85.2-91.4%)
∂â“¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π Õß§π„Àâ·µ°µà“ß°—π‰¥â‰¡à‡°‘π
1 ¡¡.

- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π
M2PD ‚¥¬„™â Disk-criminator ‡∑à“°—∫ 91.1 % (89.1-93.0 %)
∂â“¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π Õß§π„Àâ·µ°µà“ß°—π‰¥â‰¡à‡°‘π
1 ¡¡. ¥—ßµ“√“ß∑’Ë 3

µ“√“ß∑’Ë 3 Limit-agreement ¢Õßº≈°“√«—¥√–À«à“ßºŸâª√–‡¡‘π‚¥¬¬Õ¡√—∫°“√Õà“π∑’Ë·µ°µà“ß°—π‰¥â‰¡à‡°‘π 1 ¡¡.

§√—Èß∑’Ë1 (%) §√—Èß∑’Ë2 (%) §à“‡©≈’Ë¬ (%)

«ß‡«’¬πª≈“¬·À≈¡

Observer1-Observer2
(2PD)

86.7  (222/256) 91.4 (234/256) 89.1

Observer1-Observer2
(M2PD)

85.2  (218/256) 91.4 (234/256) 88.3

Observer1-Observer2
(2PD)

86.3  (221/256) 87.5 (224/256) 86.9

Observer1-Observer2
(M2PD) 89.1  (228/256) 93.0 (238/256) 91.1

Disk - criminator
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•

4. Limit-agreement ¢Õßº≈°“√«—¥¿“¬„πµ—«ºŸâª√–‡¡‘π
(Intra-observer)

Two-point discrimination test
- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π 2PD

‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫ 95.7 % (™à«ß 94.5-96.9%)
∂â“¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π§π‡¥’¬«°—π  Õß§√—Èß„Àâ·µ°µà“ß
°—π‰¥â ‰¡à‡°‘π 1 ¡¡.

- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π 2PD
‚¥¬„™â Disk-criminator ‡∑à“°—∫ 93.9 % (™à«ß 92.6-95.3%) ∂â“
¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π§π‡¥’¬«°—π  Õß§√—Èß„Àâ·µ°µà“ß
°—π‰¥â ‰¡à‡°‘π 1 ¡¡.

Moving two-point discrimination test
- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π

M2PD ‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ‡∑à“°—∫  95.1 % (™à«ß 94.9-
95.3%) ∂â“¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π§π‡¥’¬«°—π  Õß§√—Èß„Àâ
·µ°µà“ß°—π‰¥â‰¡à‡°‘π 1 ¡¡.

- §à“‡©≈’Ë¬¢Õß Limit-agreement „π°“√ª√–‡¡‘π
M2PD ‚¥¬„™â Disk-criminator ‡∑à“°—∫ 94.7 % (™à«ß 94.5-94.9
%) ∂â“¬Õ¡√—∫°“√Õà“π¢ÕßºŸâÕà“π§π‡¥’¬«°—π  Õß§√—Èß„Àâ
·µ°µà“ß°—π‰¥â‰¡à‡°‘π 1 ¡¡. ¥—ßµ“√“ß∑’Ë 4

µ“√“ß∑’Ë 4 Limit-agreement ¢Õßº≈°“√«—¥¿“¬„πµ—«ºŸâª√–‡¡‘π ‚¥¬¬Õ¡√—∫°“√Õà“π∑’Ë·µ°µà“ß°—π‰¥â‰¡à‡°‘π 1¡¡.

2PD (%) §à“‡©≈’Ë¬(%) M2PD (%) §à“‡©≈’Ë¬(%)

«ß‡«’¬πª≈“¬·À≈¡
Observer1 96.9 (248/256) 95.7 95.3(244/256) 95.1

Observer2 94.5 (242/256) 94.9(243/256)

Disk-criminator
Observer1 92.6(237/256) 93.9 94.9 (243/256) 94.7

Observer2 95.3(244/256) 94.5 (242/256)

∫∑«‘®“√≥å

°“√µ√«®§«“¡√Ÿâ ÷°∫√‘‡«≥¡◊Õ·≈–π‘È«¡◊Õ¡’À≈“¬«‘∏’ ´÷Ëß
°“√µ√«® two-point discrimination ·≈– moving two-point
discrimination ‡ªìπ 2 «‘∏’∑’Ëµ√«®·≈–·ª≈º≈ßà“¬ „™â°—π
·æ√àÀ≈“¬ ·≈–¡’§«“¡πà“‡™◊ËÕ∂◊Õ 3,7,9,10 „πºŸâªÉ«¬∑’Ë‰¥â√—∫
∫“¥‡®Á∫„π¡◊Õ √«¡∑—ÈßºŸâªÉ«¬∑’Ë¡’°“√∫“¥‡®Á∫¢Õß‡ âπª√– “∑
 à«πª≈“¬∑’Ë„Àâ·¢πß¡“‡≈’È¬ß∫√‘‡«≥¡◊ÕÀ√◊Õ·¢π ∑—Èß¬—ß„™â„π
°“√µ√«®«—¥ µ‘¥µ“¡°“√øóôπµ—«¢Õß‡ âπª√– “∑¥â«¬

Crosby PM. ·≈– Dellon AL. 1989 6 »÷°…“‡ª√’¬∫‡∑’¬∫
‡§√◊ËÕß¡◊Õ„π°“√µ√«® two-point discrimination ·≈– moving
two-point discrimination æ∫«à“ Disk-criminator ¡’§«“¡
πà“‡™◊ËÕ∂◊Õ¡“°∑’Ë ÿ¥ ∑”„Àâ¡’°“√„™â°—πÕ¬à“ß·æ√àÀ≈“¬ ·µà„π∑“ß
ªØ‘∫—µ‘ Disk-criminator ‡ªìπÕÿª°√≥å∑’Ë¡’√“§“·æß À“´◊ÈÕ‰¥â
¬“°„πª√–‡∑»‰∑¬ ∑”„ÀâµâÕßÀ“Õÿª°√≥åÕ◊ËπÊ ¡“ª√–¬ÿ°µå
„™âµ√«®·∑π ´÷Ëß‡ªìπÕÿª°√≥å∑’Ë “¡“√∂À“‰¥âßà“¬·≈–√“§“
∂Ÿ°°«à“ ‡™àπ paper clip, «ß‡«’¬πª≈“¬·À≈¡(compasses),
caliper ‡ªìπµâπ

Finnell JT. 2004 1 ∑”°“√»÷°…“¥Ÿ reliability ¢Õß Calibrated
paper clip ´÷Ëßæ∫«à“¡’§«“¡πà“‡™◊ËÕ∂◊Õ ‚¥¬»÷°…“„π·æ∑¬å

ª√–®”ÀâÕßºŸâ©ÿ°‡©‘π µ√«® two-point discrimination ¢Õßπ‘È«¡◊Õ
‚¥¬„™â paper clip ‡ª√’¬∫‡∑’¬∫°—∫ Disk-criminator ¥Ÿ Inter-
observer agreement „π°≈ÿà¡µ—«Õ¬à“ß 75 §π æ∫«à“ Inter-
observer-agreement ‡∑à“°—∫ 77-84% Absolute agreement
(within 2 mm.) ‡∑à“°—∫ 98-100 %   √ÿª‰¥â«à“‰¡à¡’§«“¡·µ°
µà“ß√–À«à“ß paper clip °—∫ Disk-criminator

«ß‡«’¬πª≈“¬·À≈¡°Á‡ªìπÕ’°Õÿª°√≥åÀπ÷Ëß∑’Ëπ”¡“ª√–¬ÿ°µå
„™â„π°“√µ√«® two-point discrimination ·≈– moving two-point
discrimination  ∑’Ë√æ.»√’π§√‘π∑√å ®.¢Õπ·°àπ „π‡«™ªØ‘∫—µ‘¡’
°“√„™â«ß‡«’¬πª≈“¬·À≈¡„π°“√µ√«® two-point discrimina-
tion ·≈– moving two-point discrimination ¡“π“π

§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å(Pearsonûs correlation
coefficient) ∫àß∫Õ°«à“§à“∑—Èß Õßπ—Èπ¡’§«“¡ —¡æ—π∏åµ“¡°—π
·µà‰¡à‰¥â∫Õ°«à“§à“∑’Ë‰¥â®“°°“√«—¥ Õß§√—Èß „Àâº≈‡À¡◊Õπ°—π
 à«π§à“ Limit- agreement ®–™à«¬∫Õ°«à“§à“∑—Èß Õß§à“π—Èπ
‡∑à“°—πÀ√◊Õ‰¡à  À√◊Õ¡’§«“¡·µ°µà“ß°—π®”°—¥‡æ’¬ß„¥ (Limit
agreement) ‚¥¬®“°°“√»÷°…“°àÕπ¡’°“√¬Õ¡√—∫§«“¡·µ°µà“ß
¢Õß§à“ two-point discrimination „π°“√µ√«®∫√‘‡«≥¡◊Õ·≈–
π‘È«¡◊Õ „Àâ¡’§«“¡·µ°µà“ß°—π‰¡à‡°‘π 2 ¡¡. ‡¡◊ËÕ»÷°…“„π
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Preliminary study æ∫«à“ §à“ limit agreement ¡’§à“‡∑à“°—∫ 98 -
100% ·µà‡π◊ËÕß®“°°“√√—∫§«“¡√Ÿâ ÷°∑’Ë∫√‘‡«≥√–¥—∫ª≈“¬π‘È«¡◊Õ
´÷Ëß„™â„π°“√∑¥ Õ∫ ‡ªìπ∫√‘‡«≥∑’Ë¡’°“√√—∫§«“¡√Ÿâ ÷° —¡º— 
Õ¬à“ß≈–‡Õ’¬¥ ¥—ßπ—Èπ„π°“√§”π«≥§à“ limit agreement ®÷ß
°”Àπ¥„Àâ§à“∑—Èß Õß¡’§«“¡·µ°µà“ß°—π +/- 1 ¡¡. ¥â«¬ ‡æ◊ËÕ
· ¥ß„Àâ‡ÀÁπ«à“ ‡§√◊ËÕß¡◊Õ∑’Ë„™â∑¥ Õ∫  “¡“√∂∑¥ Õ∫„πæ◊Èπ∑’Ë
∑’Ë¡’°“√√—∫§«“¡√Ÿâ ÷°Õ¬à“ß≈–‡Õ’¬¥‰¥â

®“°°“√»÷°…“π’Èæ∫«à“‡¡◊ËÕª√–‡¡‘πº≈°“√«—¥√–À«à“ß
ºŸâª√–‡¡‘π(Inter-observer) ·≈–ª√–‡¡‘πº≈¿“¬„πµ—«ºŸâª√–‡¡‘π
(Intra-observer) æ∫«à“§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å(Pearsonûs
correlation coefficient) ¢Õß°“√„™â«ß‡«’¬πª≈“¬·À≈¡ ·≈–
Disk-criminator „π°“√µ√«® two-point discrimination ·≈–
moving two-point discrimination ¡’§à“„°≈â‡§’¬ß°—π · ¥ß«à“
¡’§«“¡ —¡æ—π∏å∑’Ë¥’ ∑—Èß„π√–À«à“ßºŸâª√–‡¡‘π·≈–¿“¬„πµ—«
ºŸâª√–‡¡‘π‡Õß

‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫À“§«“¡·¡àπ¬”‚¥¬«‘∏’¢Õß Limit
agreement test ‚¥¬°“√‡ª√’¬∫‡∑’¬∫º≈∑’Ë‰¥â‡ªìπ‡ªÕ√å‡´Áπµå
¢Õß®”π«π§√—Èß∑’ËÕ¬Ÿà„π‡°≥±å∑’Ë¬Õ¡√—∫‰¥â µàÕ®”π«π§√—Èß
∑’Ë∑”°“√«—¥∑—ÈßÀ¡¥ (´÷Ëß°”Àπ¥„Àâ§à“∑’Ë«—¥‰¥â¡’§«“¡º‘¥æ≈“¥
‰¡à‡°‘π 1 ¡¡.) æ∫«à“«ß‡«’¬πª≈“¬·À≈¡ ¡’§«“¡·¡àπ¬”‡∑à“Ê
°—∫°“√„™â Disk-criminator „π°“√ª√–‡¡‘πº≈°“√«—¥√–À«à“ß
ºŸâª√–‡¡‘π(Inter observer) ·≈–¿“¬„πµ—«ºŸâª√–‡¡‘π(Intra-
observer) ∑—Èß„π°“√µ√«®µ√«® two-point discrimination ·≈–
moving two-point discrimination

„π°“√»÷°…“π’È°“√µ√«® two-point discrimination ·≈–
moving two-point discrimination‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡
„™â‡«≈“π“π°«à“°“√„™â Disk-criminator§◊Õ («ß‡«’¬πª≈“¬·À≈¡
µ√«®‡©≈’Ë¬15π“∑’  à«π Disk-criminatorµ√«®‡©≈’Ë¬ 10 π“∑’
µàÕ°“√µ√«®‚¥¬ºŸâµ√«® 1 §π) ·≈–„™âß“π‰¡à –¥«°‡∑à“
Disk-criminator

«ß‡«’¬πª≈“¬·À≈¡¡’¢âÕ¥âÕ¬ §◊Õ «ß‡«’¬π‰¡à¡’ µ—«‡≈¢∑’Ë
·πàπÕπ °“√«—¥√–¬–Àà“ß¢Õß«ß‡«’¬π‚¥¬‡∑’¬∫°—∫‰¡â∫√√∑—¥
Õ“®∑”„Àâ§à“∑’Ë‰¥â§≈“¥‡§≈◊ËÕπ®“°§«“¡‡ªìπ®√‘ß À√◊Õ¢“
«ß‡«’¬πÕ“®‡≈◊ËÕπ®“°µ”·Àπàß ‡¥‘¡¢Õß√–¬–∑’Ë «—¥‰¥â
„π√–À«à“ß∑’Ë‡§≈◊ËÕπ¬â“¬«ß‡«’¬π®“°‰¡â∫√√∑—¥‰ª¬—ßπ‘È«¡◊Õ
¢ÕßºŸâ√—∫°“√µ√«®

„π°“√»÷°…“π’È¡’ Õ§µ‘‡°‘¥¢÷Èπ‰¥âÀ≈“¬¢—ÈπµÕπ¢Õß°“√
«‘®—¬¥—ßπ’È :

- Õ“ “ ¡—§√ ‡ªìππ—°»÷°…“·æ∑¬å·≈–·æ∑¬å„™â∑ÿπ
ÕÕ√å‚∏ªî¥‘° å „π∫“ß§π¡’§«“¡√Ÿâ‡°’Ë¬«°—∫°“√µ√«® two-point
discrimination ·≈– moving two-point discrimination ∑”„Àâ
Õ“®µÕ∫‚πâ¡‡Õ’¬ßµ“¡§«“¡√Ÿâ ÷°∑’Ëπà“®–‡ªìπ

- ™à«ß‡«≈“„π°“√µ√«®¢Õß ºŸâµ√«®§π∑’Ë 1 ·≈– 2 „°≈â
°—π¡“° Õ“®∑”„ÀâÕ“ “ ¡—§√ ®”§à“∑’Ëµ√«®°àÕπ‰¥â·≈â«¡’ Õ§µ‘
µàÕº≈°“√µ√«®¢ÕßÕ’° ºŸâµ√«®∑’Ë®–µ√«®∂—¥¡“

- ™à«ß‡«≈“„π°“√µ√«®§√—Èß∑’Ë 1 ·≈– 2 Àà“ß°—π·§à 1-2
 —ª¥“ÀåÕ“®∑”„ÀâÕ“ “ ¡—§√ ®”§à“∑’Ëµ√«®§√—Èß∑’Ë1‰¥â·≈â«¡’
Õ§µ‘µàÕº≈°“√µ√«®¢Õß°“√µ√«®§√—Èß∑’Ë2

- ™à«ß∑â“¬ ¢Õß°“√µ√«®·µà≈–§√—ÈßÕ“ “ ¡—§√∫“ß§π
¡’Õ“°“√≈â“ Õ“®‰¡àµ—Èß„®µÕ∫

´÷ËßÕ§µ‘‡À≈à“π’ÈÕ“®™à«¬ àß‡ √‘¡„Àâº≈°“√µ√«® Inter -
observer and Intra - observer reliability ¥’°«à“§«“¡‡ªìπ®√‘ß
 √ÿªº≈°“√«‘®—¬ (Conclusion)

°“√µ√«® Two-point discrimination ·≈– moving two-point
discrimination ∫√‘‡«≥π‘È«¡◊Õ‚¥¬„™â«ß‡«’¬πª≈“¬·À≈¡ ¡’§«“¡
πà“‡™◊ËÕ∂◊Õ™π‘¥¿“¬„πºŸâª√–‡¡‘π Ÿß·≈–¡’§à“§«“¡πà“‡™◊ËÕ∂◊Õ
√–À«à“ßºŸâª√–‡¡‘πª“π°≈“ß ¡’§«“¡ Õ¥§≈âÕß Ÿß„π°“√Õà“π
‰¡à‡°‘π 1 ¡¡. ‰¡à·µ°µà“ß°—∫ Disk-criminator ´÷Ëß∑”„Àâ¡’§«“¡
¡—Ëπ„®„π°“√π”«ß‡«’¬πª≈“¬·À≈¡¡“ª√–¬ÿ°µå„™â„π°“√µ√«®
two-point discrimination ·≈– moving two-point discrimina-
tion µàÕ‰ª

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ æ≠.æ√ √√§å · ß™“µ‘ ∑’Ë¡’ à«π™à«¬‡À≈◊Õ„π
°“√µ√«® two-point discrimination ·≈– moving two-point
discrimination

πæ.‡√◊Õß‡¥™  æ‘æ—≤πå‡¬“«å°ÿ≈ ·≈– π—°»÷°…“·æ∑¬å
«π‘™™“ §”∑–‡πµ√ ∑’Ë¡’ à«π™à«¬‡À≈◊Õ„π°“√‡°Á∫√«∫√«¡∫—π∑÷°
¢âÕ¡Ÿ≈·≈–„Àâ§”ª√÷°…“

 ÿ¥∑â“¬¢Õ¢Õ∫§ÿ≥·æ∑¬å„™â∑ÿπ·≈–π—°»÷°…“·æ∑¬å
∑ÿ°∑à“π∑’Ë„Àâ§«“¡√à«¡¡◊Õ‡ªìπÕ“ “ ¡—§√„πß“π«‘®—¬§√—Èßπ’È
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