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(Action Conception Understanding) ¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß„π¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑
·≈–≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π°√–∫«π°“√ ∑’Ë‡°’Ë¬«°—∫°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈ ·≈–°“√„™â∫∑π‘¬“¡
À√◊Õ∑ƒ…Æ’∫∑ 2) π—°»÷°…“°≈ÿà¡∑’Ë ‰¥â§–·ππ„π√–¥—∫ª“π°≈“ß¡’§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å„π√–¥—∫°“√®—¥°√–∑”
(Action Conception Understanding) ¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß„π¥â“π°√–∫«π°“√ ∑’Ë‡°’Ë¬«°—∫°“√æ‘ Ÿ®πå
À√◊Õ„Àâ‡Àµÿº≈¡“°∑’Ë ÿ¥ ·≈–≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ·≈–¡’§«“¡‡¢â“„®
√–¥—∫°√–∫«π°“√ (Process Conception Understanding) ·≈–¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π
°“√π”§«“¡√Ÿâ‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø‰ªª√–¬ÿ°µå„™â ·≈– 3) π—°»÷°…“°≈ÿà¡∑’Ë ‰¥â§–·ππ„π√–¥—∫ Ÿß¡’§«“¡‡¢â“„®
∑“ß§≥‘µ»“ µ√å„π√–¥—∫°“√®—¥°√–∑” (Action Conception Understanding) ¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ
∫°æ√àÕß„π¥â“π°√–∫«π°“√∑’Ë‡°’Ë¬«°—∫°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈¡“°∑’Ë ÿ¥ ·≈–‡¢â“„®°√“ø‡™◊ËÕ¡‚¬ß ·µà‰¡à “¡“√∂æ‘ Ÿ®πå
‡¡◊ËÕ„Àâ°√“ø ‰¡à„™à°√“ø‡™◊ËÕ¡‚¬ß·≈â« ®–‡ªìπ°√“ø‡™◊ËÕ¡‚¬ß √Õß≈ß¡“π—°»÷°…“¡’§«“¡‡¢â“„®√–¥—∫°√–∫«π°“√
(Process Conception Understanding) ¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß„π¥â“π°√–∫«π°“√∑’Ë‡°’Ë¬«°—∫
°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈„π∫“ß¢âÕ  à«π§«“¡‡¢â“„®√–¥—∫‚§√ß √â“ß (Structural Conception Understanding)
‰¡àæ∫§«“¡‡¢â“„®√–¥—∫π’È

Abstract
The purpose of this research was to diagnose learning difficulties in mathematics of undergraduate

senior Mathematics Education students, Faculty of Education, Khon Kaen University about Introduction to
Graph Theory. This research was the qualitative research using case study. The target group was 35
undergraduate senior Mathematics Education students who enrolled in Introduction to Graph Theory
course in the academic year of 2008. Students in this study were classified into 3 groups (low scores,
moderate scores and high scores group) using the result from diagnosis test in Introduction to Graph
Theory. Each group consisted of 2 students, totally 6 students. These students were asked for volunteer to
be the students in case study. The students were interviewed of how and why they did about the test.
Analysis of data consisted of 2 parts to identify; 1) students mathematical understanding using in the APS
framework, namely Action, Process and Structural conceptual understanding, and 2) students mathematical
learning deficiencies, that classified deficiencies into 3 types comprising deficiencies in definitions or
theorems, deficiencies in procedure about using definitions or theorems, and deficiencies in applying the
basic knowledge of graph theory. The findings indicated that: 1) The students in low scores group
displayed their conceptual understanding not more than an action conceptual understanding. They were
able to write down, explain, or present definitions in graph theory correctly, but the studentsû deficiencies
in definitions or theorems were that they were not able to present the definition or theorems. The next most
often found about difficulties were deficiencies in procedure about using definitions or theorems, to give
the reason to determine graphic order, or to use definitions or theorems. 2) The students in moderate scores
group who displayed their understanding as an action conceptual understanding were able to write down,
explain, or present definitions in graph theory correctly, but their deficiencies in definitions or theorems.
The students who displayed their deficiencies in process about proof or reasoning. Students who displayed
their mathematical understandings as process conceptual understanding. The next most often found about
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§«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠¢Õßªí≠À“
µ“¡æ√–√“™∫—≠≠—µ‘°“√»÷°…“·Ààß™“µ‘

æÿ∑∏»—°√“™ 2542 ( ”π—°ß“π§≥–°√√¡°“√»÷°…“
·Ààß™“µ‘, 2542) „π¡“µ√“ 22 À¡«¥ 4 «à“¥â«¬
·π«°“√®—¥°“√»÷°…“ °≈à“««à“ °“√®—¥°“√»÷°…“µâÕß
¬÷¥À≈—°«à“ ºŸâ‡√’¬π¡’§«“¡ “¡“√∂∑’Ë®–‡√’¬π√Ÿâ ·≈–æ—≤π“
µπ‡Õß ·≈–∂◊Õ«à“ºŸâ‡√’¬π¡’§«“¡ ”§—≠∑’Ë ÿ¥ °√–∫«π°“√
®—¥°“√»÷°…“µâÕß àß‡ √‘¡„ÀâºŸâ‡√’¬π “¡“√∂æ—≤π“µ“¡
∏√√¡™“µ‘ ·≈–‡µÁ¡»—°¬¿“æ ¥—ßπ—Èπ °“√®—¥°“√‡√’¬π
°“√ Õπ„πªí®®ÿ∫—π®÷ß¡ÿàß‡πâπ∑’Ë®–®—¥°“√‡√’¬π°“√ Õπ
·∫∫¬÷¥ºŸâ‡√’¬π‡ªìπ»Ÿπ¬å°≈“ß ‡æ◊ËÕæ—≤π“ºŸâ‡√’¬π„Àâ‡ªìπºŸâ
∑’Ë¡’»—°¬¿“æ ´÷Ëß «‘™‘µ  ÿ√—µπå‡√◊Õß™—¬ (2548) ‰¥â°≈à“««à“
°“√‡√’¬π°“√ Õπ„π√–¥—∫ª√‘≠≠“µ√’ à«π„À≠à„™â«‘∏’°“√
 Õπ·∫∫∫√√¬“¬  Õ¥§≈âÕß°—∫ ”π—°ß“π§≥–°√√¡°“√
°“√»÷°…“·Ààß™“µ‘ (2540) °≈à“««à“ °“√®—¥°“√‡√’¬π
°“√ Õπ„πªí®®ÿ∫—π¬—ß‰¡à‡Õ◊ÈÕµàÕ°“√‡√’¬π√Ÿâ«‘™“§≥‘µ»“ µ√å
‡∑à“„¥π—° ‚¥¬ à«π„À≠à·≈â««‘∏’°“√ Õπ¬—ß¡ÿàß‡πâπ°“√
∂à“¬∑Õ¥‡π◊ÈÕÀ“«‘™“¡“°°«à“°“√‡√’¬π√Ÿâ®“° ¿“æ®√‘ß ·≈–
‰¡à‡πâπ°√–∫«π°“√„ÀâºŸâ‡√’¬π‰¥âæ—≤π“„π¥â“π§«“¡§‘¥
«‘‡§√“–Àå  —ß‡§√“–Àå · ¥ß§«“¡§‘¥‡ÀÁπ·≈–· «ßÀ“
§«“¡√Ÿâ¥â«¬µπ‡Õß  àßº≈„ÀâºŸâ‡√’¬π‰¡à “¡“√∂π”¡‚π¡µ‘
À≈—°°“√ À√◊Õ«‘∏’°“√„π ∂“π°“√≥å°“√‡√’¬π√Ÿâ‡¥‘¡∑’Ë‡§¬
‡√’¬π¡“„™â„π ∂“π°“√≥åÕ◊ËπÊ „π™’«‘µª√–®”«—π‰¥âÕ¬à“ß
¡’ª√– ‘∑∏‘¿“æ πÕ°®“°π’È¬—ß àßº≈„Àâº≈ —¡ƒ∑∏‘Ï∑“ß
°“√‡√’¬π¢ÕßºŸâ‡√’¬πÕ¬Ÿà„π√–¥—∫µË”Õ’°¥â«¬ ´÷Ëß°“√‡√’¬π
°“√ Õπ«‘™“§≥‘µ»“ µ√åµ—Èß·µàÕ¥’µ®π∂÷ßªí®®ÿ∫—π
æ∫«à“ºŸâ‡√’¬π¡’ªí≠À“„π‡√◊ËÕß°“√‡√’¬π√Ÿâ«‘™“§≥‘µ»“ µ√å
Õ¬à“ß¡“° ªí≠À“Õ“®‡°‘¥®“°µ—«ºŸâ‡√’¬π‡Õß ·≈–¥â“πÀπ÷Ëß

Õ“®‡°‘¥®“°°“√®—¥°“√‡√’¬π°“√ Õπ¢Õß§√Ÿ ´÷Ëß§√Ÿ§«√
§”π÷ß∂÷ß§«“¡·µ°µà“ß¢ÕßºŸâ‡√’¬π·µà≈–§π √«¡∂÷ß
§«“¡√Ÿâæ◊Èπ∞“π¥â“π§«“¡ “¡“√∂ §«“¡ π„® ·≈– ¿“æ
·«¥≈âÕ¡¢Õß·µà≈–§π ®÷ß∑”„Àâ‡°‘¥°“√‡√’¬π√Ÿâ∑’Ë·µ°µà“ß
°—π ·µà∂â“§√Ÿ»÷°…“ ¿“æ¢ÕßºŸâ‡√’¬π·µà≈–§π·≈–æ¬“¬“¡
∑’Ë®–®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ∑’ËÀ≈“°À≈“¬„Àâ
 Õ¥§≈âÕßµàÕ°“√‡√’¬π√Ÿâ¢Õß·µà≈–§πÕ“®®–™à«¬≈¥
ªí≠À“„π‡√◊ËÕß°“√‰¡à‡¢â“„®∫∑‡√’¬π‰¥â ·≈–∑”„Àâ‡√“æ∫
ªí≠À“¬ÿàß¬“°À√◊Õ¢âÕ∫°æ√àÕß„π°“√‡√’¬π√Ÿâ¢ÕßºŸâ‡√’¬π
À≈“¬Ê ¥â“π  ‘Ëß‡À≈à“π’È¡’º≈µàÕ°“√æ—≤π“°“√‡√’¬π√Ÿâ∑“ß
¥â“π§≥‘µ»“ µ√å ¥—ßπ—Èπ§«√∑’Ë®–¡’°“√·°âªí≠À“¬ÿàß¬“°
„π°“√‡√’¬π√Ÿâ∑’Ë‡°‘¥¢÷Èπ·≈–·°â‰¢µ“¡ ‘Ëß∑’Ëæ∫ ·≈– “¡“√∂
™à«¬„ÀâºŸâ‡√’¬π‡°‘¥°“√æ—≤π“∑“ß¥â“π§≥‘µ»“ µ√å ‰¥â
(∑»æ√ ∑—°…‘¡“, 2545)

°“√»÷°…“ªí≠À“¬ÿàß¬“°„π°“√‡√’¬π√ŸâÀ√◊Õ
§«“¡∫°æ√àÕß∑“ß°“√‡√’¬π√Ÿâ®–™à«¬„π°“√®—¥°“√‡√’¬π
°“√ Õπ„Àâ‡À¡“– ¡°—∫ºŸâ‡√’¬π·≈–∑”„ÀâºŸâ‡√’¬πª√– ∫
§«“¡ ”‡√Á®„π°“√‡√’¬π‰¥â¥’¬‘Ëß¢÷Èπ ¥—ß§”°≈à“«¢Õß ∑—»π’¬å
™◊Ëπ¬ß (2541) ∑’Ë°≈à“««à“ °“√®–æ—≤π“°“√‡√’¬π°“√ Õπ
«‘™“§≥‘µ»“ µ√å„Àâ¡’ª√– ‘∑∏‘¿“æ¥’¢÷Èππ—Èπ ºŸâ Õπ§«√®–
‰¥â∑√“∫«à“π—°‡√’¬π∑’Ëµπ Õππ—Èπ¡’¢âÕ∫°æ√àÕß∑“ß°“√‡√’¬π
„π®ÿ¥„¥ ·≈–≈—°…≥–¢Õß°“√∫°æ√àÕß∑“ß°“√‡√’¬π‡ªìπ
Õ¬à“ß‰√ ÷́Ëß®–∑”„ÀâºŸâ Õπ∑√“∫«à“¢âÕ∫°æ√àÕß∑“ß°“√
‡√’¬π¢ÕßºŸâ‡√’¬π‡°‘¥®“°ºŸâ‡√’¬π‰¡à¡’§«“¡√ŸâÀ√◊Õ¡’§«“¡√Ÿâ
∑’Ë§≈“¥‡§≈◊ËÕπ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„π°“√«“ß·ºπ·°â ‰¢
¢âÕ∫°æ√àÕß∑“ß°“√‡√’¬π∑—Èß„π√–¥—∫∫ÿ§§≈·≈–‚¥¬
 à«π√«¡ ÷́Ëß Õ¥§≈âÕß°—∫ °√√≥‘°“√å ®‘π“°Ÿ≈ (2536)
‰¥â°≈à“««à“ªí®®ÿ∫—ππ’Èªí≠À“‡√◊ËÕß§«“¡º‘¥æ≈“¥·≈–§«“¡

the studentsû difficulties were that they were able to use the basic knowledge of graph theory to solve
problems, such as the problem about a large hall with many rooms and doors by going through each door
exactly once without restriction of the starting point. 3) The students in high scores group displayed their
mathematical understandings as an action conceptual understanding were able to write down, explain, or
present definitions in graph theory correctly. They were able to understand the connected graph but they
were not able to prove that çif is disconnected, then is connected, then is connectedé. Students who
displayed their mathematical understanding as process conceptual understanding, but they displayed their
deficiencies in process about proof or reasoning, such as giving a reason to determine.



« “ √   “ √ »÷ ° … “ » “   µ √å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ

ªï∑’Ë 31 ©∫—∫∑’Ë 4  µÿ≈“§¡ - ∏—π«“§¡ 2551 35

∫°æ√àÕß∑“ß§≥‘µ»“ µ√å °”≈—ß‡ªìπªí≠À“ª√–°“√Àπ÷Ëß
∑’Ë àßº≈°√–∑∫µàÕ°“√‡√’¬π°“√ Õπ∑ÿ°√–¥—∫ ´÷Ëß¡’
º≈°√–∑∫∂÷ß°“√π”§«“¡√Ÿâ ∑—°…–§«“¡ “¡“√∂∑“ß
§≥‘µ»“ µ√å‰ª„™â„π™’«‘µª√–®”«—π ¥—ßπ—Èπ°“√·°â‰¢§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß∑“ß§≥‘µ»“ µ√å®”‡ªìπµâÕß‡√‘Ë¡
®“°°“√»÷°…“≈—°…≥–·≈– “‡Àµÿ¢Õß§«“¡º‘¥æ≈“¥
·≈–¢âÕ∫°æ√àÕß„Àâ ‰¥â‡ ’¬°àÕπ ‡æ◊ËÕ„Àâ∑√“∫™—¥‡®π∂÷ß
√–¥—∫§«“¡‡¢â¡¢âπ¢Õßªí≠À“ ≈—°…≥–‡©æ“–¢Õß§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß«à“‡ªìπÕ¬à“ß‰√∫â“ß ®÷ß “¡“√∂
°”Àπ¥·π«∑“ß„π°“√·°â∑’Ë‡À¡“– ¡µàÕ‰ªπÕ°®“°π—Èπ
 ÿ°—≈¬“ ©“¬ ÿ«√√≥ (2539) ‰¥â°≈à“««à“‡§√◊ËÕß¡◊Õ«—¥
·≈–ª√–‡¡‘πº≈∑’Ë„™â„π°“√§âπÀ“ “‡Àµÿ·≈–®ÿ¥∫°æ√àÕß
∑’Ë¥’∑’Ë ÿ¥§◊Õ ç·∫∫∑¥ Õ∫«‘π‘®©—¬ (Diagnostic test)é
‡æ√“–·∫∫∑¥ Õ∫«‘π‘®©—¬ “¡“√∂«‘‡§√“–Àå¢âÕ∫°æ√àÕß
¢Õßπ—°‡√’¬π‰¥â¡“°°«à“·∫∫∑¥ Õ∫Õ◊ËπÊ ́ ÷Ëß®–™à«¬§√Ÿ„Àâ
∑√“∫∂÷ßÕß§åª√–°Õ∫∑’Ë ”§—≠¢Õß§«“¡∫°æ√àÕß

®“°°“√ —¡¿“…≥åÕ“®“√¬åºŸâ Õπ√“¬«‘™“∑ƒ…Æ’
°√“ø¢—Èπ·π–π”æ∫«à“ªí≠À“‡°’Ë¬«°—∫°“√‡√’¬π°“√ Õπ§◊Õ
ÀâÕß‡√’¬π¡’¢π“¥„À≠à °“√ªØ‘ —¡æ—π∏å¢≥–‡√’¬π√–À«à“ß
ºŸâ Õπ°—∫ºŸâ‡√’¬ππâÕ¬ ·≈–‡¡◊ËÕ»÷°…“∂÷ß§–·ππ Õ∫
°≈“ß¿“§¢Õßπ—°»÷°…“√–¥—∫ª√‘≠≠“µ√’ ™—Èπªï∑’Ë 4  “¢“
«‘™“§≥‘µ»“ µ√»÷°…“ §≥–»÷°…“»“ µ√å „π√“¬«‘™“
∑ƒ…Æ’°√“ø¢—Èπ·π–π”„π¿“§ª≈“¬ªï°“√»÷°…“ 2550
æ∫«à“ π—°»÷°…“¡’§–·ππ Õ∫‰¡à∂÷ß 50% §‘¥‡ªìπ√âÕ¬≈–
64.71 · ¥ß„Àâ‡ÀÁπ«à“π—°»÷°…“¡’ªí≠À“∑“ß°“√‡√’¬π√Ÿâ„π
√“¬«‘™“∑ƒ…Æ’°√“ø¢—Èπ·π–π” ¥—ßπ—Èπ°“√»÷°…“ªí≠À“
¬ÿàß¬“°„π°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å ®÷ß‡ªìπ ‘Ëß∑’Ë ”§—≠
Õ¬à“ß¬‘Ëß ·≈–∑”„Àâ∑√“∫«à“ºŸâ‡√’¬π¡’§«“¡√Ÿâ §«“¡‡¢â“„®
√–¥—∫„¥„π√“¬«‘™“∑ƒ…Æ’°√“ø¢—Èπ·π–π”

®“°∑’Ë°≈à“«¡“¢â“ßµâπ ®–‡ÀÁπ«à“°“√»÷°…“ªí≠À“
¬ÿàß¬“°·≈–¢âÕ∫°æ√àÕß„π°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å ®–™à«¬
„Àâ‡°‘¥ª√–‚¬™πå ”À√—∫ºŸâ∑’Ë‡°’Ë¬«¢âÕß ÕßΩÉ“¬ °≈à“«§◊Õ
 ”À√—∫ºŸâ Õπ®–∑”„Àâ∑√“∫∂÷ß¢âÕ∫°æ√àÕß¢ÕßºŸâ‡√’¬π∑’Ë
‡°‘¥®“°°“√‡√’¬π√ŸâÀ√◊Õ°“√¡’§«“¡‡¢â“„®∑’Ë§≈“¥‡§≈◊ËÕπ
·≈–∑”„ÀâºŸâ Õπ “¡“√∂®—¥°“√‡√’¬π°“√ Õπ‰¥â
 Õ¥§≈âÕß‡À¡“– ¡·≈–‡Õ◊ÈÕÕ”π«¬µàÕ°“√‡√’¬π√Ÿâ ·≈–
 ”À√—∫ºŸâ‡√’¬π®–™à«¬„ÀâºŸâ‡√’¬π “¡“√∂æ—≤π“§«“¡√Ÿâ ‡√◊ËÕß
∑ƒ…Æ’°√“ø¢—Èπ·π–π” ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ √«¡∑—Èß

 “¡“√∂·°â ‰¢¢âÕ∫°æ√àÕß¢Õßµπ‡Õß‰¥â ¥â«¬‡Àµÿπ’È
ºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“π—°»÷°…“ “¢“«‘™“π’È«à“¡’ªí≠À“
¬ÿàß¬“°∑“ß°“√‡√’¬π√Ÿâ„π¥â“π„¥∫â“ß ‚¥¬„™â·∫∫∑¥ Õ∫
«‘π‘®©—¬·∫∫Õ—µπ—¬ ·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬„™â°√Õ∫
§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å (APS) 3 √–¥—∫§◊Õ 1) √–¥—∫
°“√®—¥°√–∑” (Action Conception Understanding)
2) √–¥—∫°√–∫«π°“√ (Process Conception
Understanding) ·≈– 3) √–¥—∫‚§√ß √â“ß (Structural
Conception Understanding) ·≈–≈—°…≥–§«“¡º‘¥
æ≈“¥·≈–¢âÕ∫°æ√àÕß 3 ≈—°…≥– §◊Õ 1) ≈—°…≥–§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑
2) ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π°√–∫«π°“√
∑’Ë‡°’Ë¬«°—∫°“√„™â∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ °“√æ‘ Ÿ®πåÀ√◊Õ
„Àâ‡Àµÿº≈·≈–°“√§‘¥§”π«≥ ·≈– 3) ≈—°…≥–§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß„π¥â“π°“√π”§«“¡√Ÿâ‡∫◊ÈÕßµâπ
‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø‰ªª√–¬ÿ°µå„™â „π‡√◊ËÕß∑ƒ…Æ’°√“ø
¢—Èπ·π–π”

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬
‡æ◊ËÕ«‘π‘®©—¬ªí≠À“¬ÿàß¬“°∑“ß°“√‡√’¬π√Ÿâ

§≥‘µ»“ µ√å¢Õßπ—°»÷°…“√–¥—∫ª√‘≠≠“µ√’ ™—Èπªï∑’Ë 4  “¢“
«‘™“§≥‘µ»“ µ√»÷°…“ §≥–»÷°…“»“ µ√å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ‡√◊ËÕß∑ƒ…Æ’°√“ø¢—Èπ·π–π”

π‘¬“¡»—æ∑å‡©æ“–
1. π—°»÷°…“√–¥—∫ª√‘≠≠“µ√’ À¡“¬∂÷ß

π—°»÷°…“∑’Ë°”≈—ß»÷°…“√–¥—∫ª√‘≠≠“µ√’ ™—Èπªï∑’Ë 4  “¢“
«‘™“§≥‘µ»“ µ√»÷°…“ §≥–»÷°…“»“ µ√å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ∑’Ë≈ß∑–‡∫’¬π‡√’¬π√“¬«‘™“∑ƒ…Æ’°√“ø¢—Èπ·π–π”
¿“§ª≈“¬ ªï°“√»÷°…“ 2551

2. ªí≠À“¬ÿàß¬“°„π°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å
À¡“¬∂÷ß ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß∑’Ë‡°‘¥
®“°°√–∫«π°“√ √â“ß·≈–°“√„™â§«“¡‡¢â“„®∑“ß
§≥‘µ»“ µ√å¢Õßπ—°»÷°…“∑’Ë· ¥ß∂÷ß§«“¡º‘¥æ≈“¥·≈–
¢âÕ∫°æ√àÕß„π°“√‡√’¬π√“¬«‘™“∑ƒ…Æ’°√“ø¢—Èπ·π–π”
∑—Èß 3 ≈—°…≥–¥—ßπ’È

(1) ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ
∫°æ√àÕß„π¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’ À¡“¬∂÷ß °“√
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∫°æ√àÕß‡°’Ë¬«°—∫°“√‡¢’¬π °“√Õ∏‘∫“¬ °“√· ¥ß∫∑
π‘¬“¡À√◊Õ∑ƒ…Æ’∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø¢—Èπ·π–π”

(2) ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ
∫°æ√àÕß„π¥â“π°√–∫«π°“√

(2.1) °√–∫«π°“√„™â∫∑π‘¬“¡À√◊Õ
∑ƒ…Æ’∫∑ À¡“¬∂÷ß °“√∫°æ√àÕß„π°“√„™â∫∑π‘¬“¡À√◊Õ
∑ƒ…Æ’∫∑∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø¢—Èπ·π–π”‚¥¬µ√ß ‡™àπ
°“√‡¢’¬π°√“ø‰¡à∂Ÿ°µâÕß °“√≈¥√–¥—∫¢—ÈπÀ√◊Õ„™â∑ƒ…Æ’
‰¡à∂Ÿ°µâÕß

(2.2) °√–∫«π°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ
‡Àµÿº≈ À¡“¬∂÷ß °“√∫°æ√àÕß‡°’Ë¬«°—∫°“√æ‘ Ÿ®πå‰¡à∂Ÿ°
µâÕß æ‘ Ÿ®πå‰¡à ¡∫Ÿ√≥å „Àâ‡Àµÿº≈‰¡à∂Ÿ°µâÕß À√◊Õ· ¥ß
«‘∏’∑”‰¡à∂Ÿ°µâÕß

(2.3) °“√§‘¥§”π«≥ À¡“¬∂÷ß °“√
∫°æ√àÕß„π°“√ ∫«° ≈∫ §Ÿ≥ À“√ ®”π«π‰¡à∂Ÿ°µâÕß

(3) ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ
∫°æ√àÕß „π¥â“π°“√π”§«“¡√Ÿâ‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫∑ƒ…Æ’
°√“ø‰ªª√–¬ÿ°µå„™â À¡“¬∂÷ß °“√∫°æ√àÕß‡°’Ë¬«°—∫
°“√π”∑ƒ…Æ’ À≈“¬Ê ∑ƒ…Æ’¡“„™â„π°“√·°â‚®∑¬åªí≠À“
∑’Ë¡’§«“¡ —́∫´âÕπ

3. °“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å À¡“¬∂÷ß §«“¡√Ÿâ
§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø¢Õß
π—°»÷°…“ ´÷Ëß‡ªìπ°√–∫«π°“√∑’Ë‡°‘¥¢÷Èπ¿“¬„π ¡Õß¢Õß
·µà≈–∫ÿ§§≈ ·µà≈–§π®–‡¢â“„®·π«§‘¥ ¡‚π¡µ‘ À√◊Õ
°√–∫«π°“√∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø °ÁµàÕ‡¡◊ËÕ·π«§‘¥π—Èπ‡ªìπ
 à«πÀπ÷Ëß¢Õß‚§√ß √â“ß§«“¡√Ÿâ∑“ß§≥‘µ»“ µ√å ∑’Ë‡°‘¥®“°
°“√‡™◊ËÕ¡‚¬ß·π«§‘¥ ¡‚π¡µ‘ À√◊Õ°√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß
·≈–¡’§«“¡ —¡æ—π∏å°—π ·∫àßÕÕ°‡ªìπ 3 √–¥—∫ ´÷Ëß
ª√–°Õ∫¥â«¬

3.1 §«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑”
(Action Conception Understanding) ‡ªìπ§«“¡‡¢â“„®
∑’Ë‡°‘¥®“°ºŸâ‡√’¬π„™â§«“¡√Ÿâ‡¥‘¡¡“ √â“ß§«“¡À¡“¬µàÕ
 ‘Ëß‡√â“¿“¬πÕ°‰¥â®“°°“√ —ß‡°µ π—°‡√’¬π¡’§«“¡‡¢â“„®
®”°—¥„π√–¥—∫°“√®—¥°√–∑”¡’§«“¡ “¡“√∂„π°“√ªØ‘∫—µ‘
µ“¡‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥À√◊Õ¢—ÈπµÕπ°“√§‘¥§”π«≥∑’Ë
°”Àπ¥Õ¬à“ß‡ªìπ≈”¥—∫¢—ÈπµÕπ∑’ËµàÕ‡π◊ËÕß°—π ¢—ÈπµÕπ„π
·µà≈–¢—ÈπµÕπ®–∂Ÿ°°√–∑”„Àâ ”‡√Á®°àÕπ∑’Ë®–∑”„π¢—ÈπµÕπ
µàÕ‰ª ‡™àπ °“√‡¢’¬π °“√Õ∏‘∫“¬ °“√· ¥ß∫∑π‘¬“¡À√◊Õ

∑ƒ…Æ’∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø¢—Èπ·π–π” °“√¬°µ—«Õ¬à“ß
°√“øÀ√◊Õ‡¢’¬π°√“ø∑’Ë Õ¥§≈âÕß°—∫∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’
∫∑‰¥â

3.2 §«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√
(Process Conception Understanding) §«“¡‡¢â“„®
„π√–¥—∫π’È‡°‘¥®“°°“√∑’Ëπ—°‡√’¬π‰¥âæ—≤π“§«“¡‡¢â“„®®“°
√–¥—∫°“√®—¥°√–∑”À√◊Õ°“√§‘¥§”π«≥À≈“¬Ê §√—Èß
®π°√–∑—Ëß “¡“√∂„™â§«“¡√Ÿâ§«“¡‡¢â“„®∑’Ë‡°’Ë¬«¢âÕß¡“ √â“ß
¢âÕ √ÿª‡ªìπ°√≥’∑—Ë«‰ª ‚¥¬°“√«‘‡§√“–Àå  —ß‡§√“–Àå À√◊Õ
‡ª√’¬∫‡∑’¬∫º≈∑’Ë‰¥â®“°°“√ —ß‡°µ °“√«—¥ °“√§‘¥§”π«≥
À√◊Õ°“√®—¥°√–∑”Õ¬à“ß‡ªìπ¢—ÈπµÕπ„π√Ÿª¢Õß¡‚π¿“æ
(Concept images) ‚¥¬‰¡à®”‡ªìπµâÕß®—¥°√–∑”À√◊Õ
°“√§‘¥§”π«≥∑’Ë‡ªìπ≈”¥—∫¢—ÈπµÕπ πÕ°®“°π’Èπ—°‡√’¬π
¬—ß “¡“√∂Õ∏‘∫“¬  –∑âÕπ À√◊Õ§‘¥¬âÕπ°≈—∫ °√–∫«π°“√
®—¥°√–∑”π—Èπ‚¥¬‰¡à®”‡ªìπµâÕß· ¥ß°“√®—¥°√–∑”„π
·µà≈–¢—ÈπµÕπÕÕ°¡“ ‡™àπ °“√π”§«“¡√Ÿâ §«“¡‡¢â“„®
‡°’Ë¬«°—∫π‘¬“¡À√◊Õ∑ƒ…Æ’∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø ¡“„™â„π
°“√À“≈”¥—∫°√“øî° °“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈ °“√§‘¥
§”π«≥

3.3 §«“¡‡¢â“„®„π√–¥—∫‚§√ß √â“ß
(Structural Conceptual Understanding) ‡ªìπ§«“¡
‡¢â“„®∑’Ë‡°‘¥®“°°“√∑’Ëπ—°‡√’¬π‡™◊ËÕ¡‚¬ß§«“¡‡¢â“„®„π
√–¥—∫°√–∫«π°“√À≈“¬Ê °√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—π ‡æ◊ËÕ
„™â„π°“√ √â“ß§«“¡„®„π√–¥—∫°√–∫«π°“√„À¡àÀ√◊Õ
§«“¡‡¢â“„®„π¡‚π¡µ‘∑“ß§≥‘µ»“ µ√å„À¡à„π√–¥—∫∑’Ë Ÿß¢÷Èπ
À√◊Õπ”‡Õ“§«“¡‡¢â“„®√–¥—∫°√–∫«π°“√À≈“¬Ê
°√–∫«π°“√¡“„™â„π°“√·°âªí≠À“ º≈®“°°“√‡™◊ËÕ¡‚¬ß
§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√®”∑”„Àâ‡°‘¥‚§√ß √â“ß
∑“ßªí≠≠“ (Schema) ¢÷Èπ Õ“®°≈à“«‰¥â«à“§«“¡‡¢â“„®„π
√–¥—∫π’È‡ªìπ°“√π”‡Õ“§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√
À≈“¬Ê °√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—π¡“‡™◊ËÕ¡‚¬ßÕ¬à“ß
‡À¡“– ¡‡æ◊ËÕ‡ªìπ à«πÀπ÷Ëß¢Õß‚§√ß √â“ß∑“ßªí≠≠“ ‡™àπ
°“√π”§«“¡√Ÿâ‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø‰ªª√–¬ÿ°µå
„™â„π°“√‡¥‘πºà“πÀÕª√–™ÿ¡∑’Ë¡’ÀâÕß·≈–ª√–µŸ ∑’Ë “¡“√∂
‡¥‘πºà“πª√–µŸ∑—ÈßÀ¡¥‡æ’¬ß§√—Èß‡¥’¬«‰¥âÀ√◊Õ‰¡à ·≈–
°“√æ‘ Ÿ®πå∑’ËµâÕßÕ“»—¬§«“¡√Ÿâ §«“¡‡¢â“„®∑ƒ…Æ’∫∑À≈“¬Ê
∑ƒ…Æ’∫∑¡“‡™◊ËÕ¡‚¬ß°—π‡æ◊ËÕ„Àâ ‰¥âµ“¡‡ß◊ËÕπ‰¢∑’Ë‚®∑¬å
µâÕß°“√
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3.4 ·∫∫∑¥ Õ∫«‘π‘®©—¬ À¡“¬∂÷ß ·∫∫∑¥ Õ∫
∑’ËºŸâ«‘®—¬ √â“ß‡æ◊ËÕ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√§âπÀ“§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß∑“ß°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å
∑’Ë¡’≈—°…≥–‡ªìπ·∫∫∑¥ Õ∫·∫∫Õ—µπ—¬ ∑’Ë«—¥§«“¡√Ÿâ
§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å 3 √–¥—∫ ·≈–«—¥≈—°…≥–
§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß„π 3 ≈—°…≥–

«‘∏’¥”‡π‘π°“√«‘®—¬
„π°“√«‘®—¬§√—Èßπ’ÈºŸâ«‘®—¬‰¥â¥”‡π‘π°“√«‘®—¬‚¥¬

„Àâπ—°»÷°…“‡√’¬π‡π◊ÈÕÀ“‡√◊ËÕß∑ƒ…Æ’°√“ø¢—Èπ·π–π” ®“°
Õ“®“√¬åª√–®”«‘™“µ“¡°“√‡√’¬π°“√ Õπª°µ‘ ®π‡√’¬π
‡π◊ÈÕÀ“‡ √Á® ‘Èπ∑—Èß 4 ∫∑ „πÀ—«¢âÕ §«“¡√Ÿâæ◊Èπ∞“π µâπ‰¡â
 ¿“æ‡™◊ËÕ¡‚¬ß °√“øÕÕ¬‡≈Õ√å·≈–°√“ø·Œ¡‘≈µ—π ®“°
π—ÈπºŸâ«‘®—¬®÷ßπ”·∫∫∑¥ Õ∫«‘π‘®©—¬·∫∫Õ—µπ—¬ ‡√◊ËÕß ∑ƒ…Æ’
°√“ø¢—Èπ·π–π”‰ª∑¥ Õ∫°—∫π—°»÷°…“°≈ÿà¡‡ªÑ“À¡“¬ ·≈–
π”º≈®“°·∫∫∑¥ Õ∫‰ªµ√«®‡æ◊ËÕ§—¥‡≈◊Õ°π—°»÷°…“
°√≥’»÷°…“ ®“°π—°»÷°…“∑’ËÕ¬Ÿà„π°≈ÿà¡∑’Ë ‰¥â§–·ππ„π
√–¥—∫µË” (°≈ÿà¡ 25% ·√°) ‡¡◊ËÕ‡√’¬ß§–·ππ®“°πâÕ¬‰ª
À“¡“° ®”π«π 2 §π °≈ÿà¡∑’Ë‰¥â§–·ππ„π√–¥—∫ª“π°≈“ß
(°≈ÿà¡ 50% °≈“ß) ®”π«π 2 §π ·≈–‡≈◊Õ°®“°°≈ÿà¡∑’Ë
‰¥â§–·ππ„π√–¥—∫ Ÿß (°≈ÿà¡ 25% À≈—ß) ®”π«π 2 §π
√«¡∑—ÈßÀ¡¥ 6 §π ‚¥¬ ÿà¡·∫∫‡®“–®ß·≈–µ“¡§«“¡
 ¡—§√„®„π°“√‡¢â“√à«¡‡ªìππ—°»÷°…“°≈ÿà¡«‘®—¬ ®“°π—Èππ—¥
 —¡¿“…≥å‡™‘ß≈÷°π—°»÷°…“∑’Ë‡ªìπ°√≥’»÷°…“∑—Èß 6 §π
‚¥¬®–π—¥ —¡¿“…≥å∑’≈–§π µ“¡«—π‡«≈“∑’Ëπ—°»÷°…“«à“ß
πÕ°‡«≈“‡√’¬π ‚¥¬°“√ —¡¿“…≥å§«“¡‡¢â“„®·≈–§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß®“°°“√∑”·∫∫∑¥ Õ∫«‘π‘®©—¬
·∫∫Õ—µπ—¬ ‡√◊ËÕß∑ƒ…Æ’°√“ø¢—Èπ·π–π” ·≈–π”º≈
°“√ Õ∫·≈–°“√ —¡¿“…≥å¡“„™â„π°“√«‘‡§√“–Àå§«“¡
‡¢â“„® ·≈–≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß∑“ß
°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å

‡§√◊ËÕß¡◊Õ∑’Ë„™â „π°“√«‘®—¬
1. ·∫∫∑¥ Õ∫«‘π‘®©—¬·∫∫Õ—µπ—¬ ‡√◊ËÕß

∑ƒ…Æ’°√“ø¢—Èπ·π–π”
2. °≈âÕß∫—π∑÷°«’¥‘∑—»πå ®”π«π 1 µ—« ·≈–

‡§√◊ËÕß∫—π∑÷°‡ ’¬ß ®”π«π 1 ‡§√◊ËÕß ‡æ◊ËÕ„™â°“√ —¡¿“…≥å
π—°»÷°…“°√≥’»÷°…“À≈—ß°“√∑”·∫∫∑¥ Õ∫«‘π‘®©—¬

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–Àå¢âÕ¡Ÿ≈ ®“°º≈°“√ Õ∫·∫∫∑¥ Õ∫

«‘π‘®©—¬·≈–°“√ —¡¿“…≥å‡™‘ß≈÷°¢Õßπ—°»÷°…“°√≥’»÷°…“
∑’Ë¡’°“√∂Õ¥‚ª√‚µ§Õ≈‡√’¬∫√âÕ¬·≈â« ¡“«‘‡§√“–Àåµ“¡
°√Õ∫∑ƒ…Æ’∑’Ë„™â„π°“√«‘®—¬

1. §«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å (APS) ÷́Ëß
ª√–°Õ∫¥â«¬ 3 √–¥—∫ §◊Õ

1.1 §«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑”
(Action Conception Understanding) ‡ªìπ§«“¡‡¢â“„®
∑’Ë‡°‘¥®“°ºŸâ‡√’¬π„™â§«“¡√Ÿâ‡¥‘¡¡“ √â“ß§«“¡À¡“¬µàÕ
 ‘Ëß‡√â“¿“¬πÕ°‰¥â®“°°“√ —ß‡°µ ‡™àπ °“√‡¢’¬π
°“√Õ∏‘∫“¬ °“√· ¥ß∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’
°√“ø¢—Èπ·π–π” °“√¬°µ—«Õ¬à“ß°√“øÀ√◊Õ‡¢’¬π°√“ø∑’Ë
 Õ¥§≈âÕß°—∫∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑‰¥â

1.2 §«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√
(Process Conception Understanding) §«“¡‡¢â“„®„π
√–¥—∫π’È ‡°‘¥®“°°“√∑’Ëπ—°‡√’¬π‰¥âæ—≤π“§«“¡‡¢â“„®®“°
√–¥—∫°“√®—¥°√–∑”À√◊Õ°“√§‘¥§”π«≥À≈“¬Ê §√—Èß
®π°√–∑—Ëß “¡“√∂„™â§«“¡√Ÿâ§«“¡‡¢â“„®∑’Ë‡°’Ë¬«¢âÕß¡“ √â“ß
¢âÕ √ÿª‡ªìπ°√≥’∑—Ë«‰ª ‡™àπ °“√π”§«“¡√Ÿâ §«“¡‡¢â“„®
‡°’Ë¬«°—∫π‘¬“¡À√◊Õ∑ƒ…Æ’∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø¢—Èπ·π–π”
¡“„™â„π°“√À“≈”¥—∫°√“øî° °“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈
°“√§‘¥§”π«≥

1.3 §«“¡ ‡¢â “ „ ® „π√–¥—∫ ‚§√ß √â “ ß
(Structural Conceptual Understanding) ‡ªìπ§«“¡
‡¢â“„®∑’Ë‡°‘¥®“°°“√∑’Ëπ—°‡√’¬π‡™◊ËÕ¡‚¬ß§«“¡‡¢â“„®„π
√–¥—∫°√–∫«π°“√À≈“¬Ê °√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—π ‡æ◊ËÕ
„™â„π°“√ √â“ß§«“¡„®„π√–¥—∫°√–∫«π°“√„À¡àÀ√◊Õ
§«“¡‡¢â“„®„π¡‚π¡µ‘∑“ß§≥‘µ»“ µ√å„À¡à„π√–¥—∫∑’Ë Ÿß¢÷Èπ
À√◊Õπ”‡Õ“§«“¡‡¢â“„®√–¥—∫°√–∫«π°“√À≈“¬Ê
°√–∫«π°“√¡“„™â„π°“√ ‡™àπ °“√π”§«“¡√Ÿâ‡∫◊ÈÕßµâπ
‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø‰ªª√–¬ÿ°µå„™â„π°“√‡¥‘πºà“πÀÕ
ª√–™ÿ¡∑’Ë¡’ÀâÕß·≈–ª√–µŸ ∑’Ë “¡“√∂‡¥‘πºà“πª√–µŸ∑—ÈßÀ¡¥
‡æ’¬ß§√—Èß‡¥’¬«‰¥âÀ√◊Õ‰¡à ´÷Ëß°“√æ‘ Ÿ®πå∑’ËµâÕßÕ“»—¬
§«“¡√Ÿâ §«“¡‡¢â“„®∑ƒ…Æ’∫∑À≈“¬Ê ∑ƒ…Æ’∫∑¡“‡™◊ËÕ¡‚¬ß
°—π‡æ◊ËÕ„Àâ‰¥âµ“¡‡ß◊ËÕπ‰¢∑’Ë‚®∑¬åµâÕß°“√

2. °√Õ∫≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
®“°°“√∑”·∫∫∑¥ Õ∫«‘π‘®©—¬·∫∫Õ—µπ—¬ ‡√◊ËÕß∑ƒ…Æ’
°√“ø¢—Èπ·π–π” ‚¥¬æ‘®“√≥“ÕÕ°‡ªìπ 3 ≈—°…≥– ¥—ßπ’È
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2.1 ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
„π¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’ ‡ªìπ¢âÕ∫°æ√àÕß‡°’Ë¬«°—∫
°“√‡¢’¬π °“√Õ∏‘∫“¬ °“√· ¥ß∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∑’Ë
‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø¢—Èπ·π–π”

2.2 ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
„π¥â“π°√–∫«π°“√

2.2.1 °√–∫«π°“√„™â∫∑π‘¬“¡À√◊Õ
∑ƒ…Æ’∫∑ ‡ªìπ¢âÕ∫°æ√àÕß„π°“√„™â∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑
∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø¢—Èπ·π–π”‚¥¬µ√ß ‡™àπ °“√‡¢’¬π
°√“ø‰¡à∂Ÿ°µâÕß °“√≈¥√–¥—∫¢—ÈπÀ√◊Õ„™â∑ƒ…Æ’‰¡à∂Ÿ°µâÕß

2.2.2 °√–∫«π°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈
‡ªìπ¢âÕ∫°æ√àÕß‡°’Ë¬«°—∫°“√æ‘ Ÿ®πå ‰¡à∂Ÿ°µâÕß æ‘ Ÿ®πå
‰¡à ¡∫Ÿ√≥å „Àâ‡Àµÿº≈‰¡à∂Ÿ°µâÕß À√◊Õ· ¥ß«‘∏’∑”‰¡à∂Ÿ°µâÕß

2.2.3 °“√§‘¥§”π«≥ ‡ªìπ¢âÕ∫°æ√àÕß
„π°“√ ∫«° ≈∫ §Ÿ≥ À“√ ®”π«π‰¡à∂Ÿ°µâÕß

2.3 ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
„π¥â“π°“√π”§«“¡√Ÿâ‡∫◊ÈÕßµâπ‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø‰ª
ª√–¬ÿ°µå„™â ‡ªìπ¢âÕ∫°æ√àÕß‡°’Ë¬«°—∫°“√π”∑ƒ…Æ’À≈“¬Ê
∑ƒ…Æ’¡“„™â„π°“√·°â‚®∑¬åªí≠À“∑’Ë¡’§«“¡ —́∫´âÕπ

 √ÿªº≈°“√«‘®—¬
°“√«‘π‘®©—¬ªí≠À“¬ÿàß¬“°∑“ß°“√‡√’¬π√Ÿâ

§≥‘µ»“ µ√å ‡√◊ËÕß ∑ƒ…Æ’°√“ø¢—Èπ·π–π”¢Õßπ—°»÷°…“
√–¥—∫ª√‘≠≠“µ√’ §≥–»÷°…“»“ µ√å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ  √ÿªº≈°“√«‘®—¬ ¥—ßπ’È

1. ªí≠À“¬ÿàß¬“°∑“ß°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å
¢Õßπ—°»÷°…“°≈ÿà¡∑’Ë‰¥â§–·ππ„π√–¥—∫µË” §◊Õ π—°»÷°…“
¡’§«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑” (Action Conception
Understanding) °≈à“«§◊Õ  “¡“√∂‡¢’¬π Õ∏‘∫“¬ À√◊Õ
· ¥ß∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø
¢—Èπ·π–π”‰¥â ‡™àπ ∫∑π‘¬“¡¢Õß√–¥—∫¢—Èπ °√“øµâπ‰¡â
„∫·≈–ªÉ“ ·µà¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
„π¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ‡™àπ ‰¡à “¡“√∂‡¢’¬π
∫∑π‘¬“¡¢Õß√–¥—∫¢—Èπ·≈–‡¢’¬π§«“¡À¡“¬¢Õß
(Complement of ) ∑’Ë∂Ÿ°µâÕß‰¥â √Õß≈ß¡“¡’≈—°…≥–
§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß°√–∫«π°“√ ∑’Ë‡°’Ë¬«°—∫
°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈ ‡™àπ °“√æ‘ Ÿ®πå ‡¡◊ËÕ„Àâ  ‡ªìπ
ªÉ“∑’Ë¡’®ÿ¥¬Õ¥ n ®ÿ¥ ·≈–¡’ à«πª√–°Õ∫ k  à«π ·≈â«„Àâ

· ¥ß«à“ G ¡’‡ âπ‡™◊ËÕ¡ n-k ‡ âπ ·≈–°“√„Àâ‡Àµÿº≈„π
°“√æ‘®“√≥“°“√‡ªìπ ≈”¥—∫°√“øî° ·≈–¡’≈—°…≥–§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß ¥â“π°√–∫«π°“√ ∑’Ë‡°’Ë¬«°—∫
°“√„™â∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ‡™àπ °“√‡¢’¬π°√“øµâπ‰¡â
∑’Ë¡’„∫ 5 „∫ ‡ªìπµâπ

2. ªí≠À“¬ÿàß¬“°∑“ß°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å
¢Õßπ—°»÷°…“°≈ÿà¡∑’Ë ‰¥â§–·ππ„π√–¥—∫ª“π°≈“ß §◊Õ
π—°»÷°…“¡’§«“¡‡¢â“„®√–¥—∫°“√®—¥°√–∑” (Action
Conception Understanding) °≈à“«§◊Õ  “¡“√∂‡¢’¬π
Õ∏‘∫“¬ À√◊Õ· ¥ß∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑‡°’Ë¬«°—∫∫∑
π‘¬“¡¢Õß√–¥—∫¢—Èπ °√“øµâπ‰¡â „∫ ªÉ“ ·≈–°√“ø
‡™◊ËÕ¡‚¬ß‰¥â ·µà¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
„π¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ‡™àπ °“√∫Õ°∫∑π‘¬“¡¢Õß
 à«πª√–°Õ∫ (Component) ∑ƒ…Æ’∫∑‡ß◊ËÕπ‰¢¢ÕßÕÕ√å
·≈–¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π
°√–∫«π°“√ ∑’Ë‡°’Ë¬«°—∫°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈¡“°∑’Ë ÿ¥
‡™àπ °“√æ‘ Ÿ®πå ‡¡◊ËÕ„Àâ°√“ø G ‰¡à„™à°√“ø‡™◊ËÕ¡‚¬ß·≈â«

 ®–‡ªìπ°√“ø‡™◊ËÕ¡‚¬ß ·≈–°“√„Àâ‡Àµÿº≈ª√–°Õ∫
°“√À“ Kû (K

4
) ·≈–¡’§«“¡‡¢â“„®√–¥—∫°√–∫«π°“√

(Process Conception Understanding) °≈à“«§◊Õ  “¡“√∂
æ‘®“√≥“≈”¥—∫∑’Ë‡ªìπ≈”¥—∫°√“øî°·≈–‡¢’¬π°√“ø∑’Ë
 Õ¥§≈âÕß°—∫≈”¥—∫°√“øî°π—Èπ‰¥â ·µà¡’≈—°…≥–§«“¡
º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π°“√π”§«“¡√Ÿâ‡∫◊ÈÕßµâπ
‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø‰ªª√–¬ÿ°µå„™â ‡™àπ ªí≠À“‡°’Ë¬«°—∫
ÀÕª√–™ÿ¡·ÀàßÀπ÷Ëß¡’ÀâÕßÀ≈“¬Ê ÀâÕß ·≈–¡’ª√–µŸÀ≈“¬Ê
∫“π „Àâ· ¥ß«à“®– “¡“√∂‡¥‘πºà“πª√–µŸ∑—ÈßÀ¡¥ ‚¥¬ºà“π
ª√–µŸ·µà≈–∫“π‡æ’¬ßÀπ÷Ëß§√—Èß‰¥âÀ√◊Õ‰¡à ‚¥¬®–‡√‘Ë¡‡¥‘π
®“°®ÿ¥„¥®ÿ¥Àπ÷Ëß‰¡à«à“®–¿“¬„πÀ√◊Õ¿“¬πÕ°°Á‰¥â ‡ªìπµâπ

3. ªí≠À“¬ÿàß¬“°∑“ß°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å
¢Õßπ—°»÷°…“°≈ÿà¡∑’Ë ‰¥â§–·ππ„π√–¥—∫ Ÿß §◊Õ π—°»÷°…“
¡’§«“¡‡¢â“„®√–¥—∫°“√®—¥°√–∑” (Action Conception
Understanding) °≈à“«§◊Õ  “¡“√∂‡¢’¬π Õ∏‘∫“¬ À√◊Õ
· ¥ß∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ∑’Ë‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø
¢—Èπ·π–π”‰¥â ·≈–‡¢â“„®°√“ø‡™◊ËÕ¡‚¬ß ·µà‰¡à “¡“√∂
æ‘ Ÿ®πå ‡¡◊ËÕ„Àâ°√“ø G ‰¡à„™à°√“ø‡™◊ËÕ¡‚¬ß·≈â«  ®–
‡ªìπ°√“ø‡™◊ËÕ¡‚¬ß ·≈–¡’§«“¡‡¢â“„®√–¥—∫°√–∫«π°“√
(Process Conception Understanding) °≈à“«§◊Õ  “¡“√∂
æ‘®“√≥“≈”¥—∫∑’Ë ‡ªìπ≈”¥—∫°√“øî°·≈–‡¢’¬π°√“ø∑’Ë
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 Õ¥§≈âÕß °—∫≈”¥—∫°√“øî°π—Èπ‰¥â ·≈–· ¥ß°“√æ‘ Ÿ®πå
‡¡◊ËÕ„Àâ G ‡ªìπªÉ“ ∑’Ë¡’®ÿ¥¬Õ¥ n ®ÿ¥ ·≈–¡’ à«πª√–°Õ∫ k
 à«π ·≈â«„Àâ· ¥ß«à“ G ¡’‡ âπ‡™◊ËÕ¡ n-k ‡ âπ ·µà¡’§«“¡
≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π°√–∫«π°“√
∑’Ë‡°’Ë¬«°—∫°“√æ‘ Ÿ®πåÀ√◊Õ„Àâ ‡Àµÿº≈ ‡™àπ °“√· ¥ß«‘∏’°“√
À“ Kû (K

4
) æ√âÕ¡„Àâ‡Àµÿº≈ ‡ªìπµâπ

Õ¿‘ª√“¬º≈°“√«‘®—¬
°“√«‘®—¬§√—Èßπ’È  “¡“√∂Õ¿‘ª√“¬º≈‰¥â¥—ßπ’È
1. π—°»÷°…“¡’§«“¡‡¢â“„®„π√–¥—∫°“√®—¥

°√–∑” (Action Conception Understanding) ·≈–¡’
≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß„π¥â“πµà“ßÊ ¥—ßπ’È

(1) ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ
∫°æ√àÕß ¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ‡æ√“–π—°»÷°…“
‰¡à “¡“√∂‡¢’¬π Õ∏‘∫“¬ ¬°µ—«Õ¬à“ßÀ√◊Õ‡¢’¬π°√“ø
∑’Ë‡°’Ë¬«°—∫∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑π—Èπ‰¥â ÷́Ëß≈—°…≥–
§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’
∫∑π’È àßº≈„Àâπ—°»÷°…“‰¡à “¡“√∂∑”·∫∫∑¥ Õ∫«‘π‘®©—¬
∑’Ë‡°’Ë¬«°—∫°“√‡¢’¬π°√“ø °“√æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈‰¥â ́ ÷Ëß
 Õ¥§≈âÕß °—∫ π‘¿“æ√ π“ÕàÕπ (2545) ∑’Ë°≈à“««à“  “‡Àµÿ
∑’Ë∑”„Àâπ—°»÷°…“¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
„π¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑ ‡æ√“–π—°»÷°…“ à«π„À≠à
‰¡à¡’§«“¡√Ÿâ §«“¡‡¢â“„®„π¥â“π∫∑π‘¬“¡À√◊Õ∑ƒ…Æ’∫∑

(2) ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ
∫°æ√àÕß ¥â“π°√–∫«π°“√ ∑’Ë‡°’Ë¬«°—∫°“√„™â∫∑π‘¬“¡
À√◊Õ∑ƒ…Æ’∫∑ °“√æ‘ Ÿ®πåÀ√◊Õ°“√„Àâ‡Àµÿº≈ °≈à“«§◊Õ
π—°»÷°…“√Ÿâ∫∑π‘¬“¡ À√◊Õ∑ƒ…Æ’∫∑„π‡√◊ËÕß∑ƒ…Æ’°√“ø
¢—Èπ·π–π” ·µà‰¡à “¡“√∂π”§«“¡√Ÿâπ—Èπ¡“„™â„π°“√‡¢’¬π
°√“ø °“√æ‘ Ÿ®πåÀ√◊Õ°“√„Àâ‡Àµÿº≈∑’Ë∂Ÿ°µâÕß‰¥â ´÷Ëß
 Õ¥§≈âÕß°—∫ ¢®√»√’ «√√≥ ∂‘µ¬å (2544) ∑’Ë°≈à“««à“
 “‡Àµÿ∑’Ë∑”„ÀâºŸâ‡√’¬π‰¡à “¡“√∂æ‘ Ÿ®πåÀ√◊Õ„Àâ‡Àµÿº≈‰¥âπ—Èπ
‡π◊ËÕß®“°ºŸâ‡√’¬πÕ“®‰¡à‡¢â“„®«‘∏’°“√æ‘ Ÿ®πå ‰¡à‡¢â“„®√Ÿª·∫∫
°“√‡¢’¬π  ‘Ëß∑’Ë ¡¡µ‘·≈–ºŸâ‡√’¬πÕà“π‚®∑¬å ‰¡à‡¢â“„®
‰¡à “¡“√∂µ’§«“¡À¡“¬¢Õß‚®∑¬å‰¥â ·≈–ºŸâ‡√’¬π‰¡à¡’
§«“¡√–¡—¥√–«—ß „π°“√‡¢’¬π§”µÕ∫ ‡¢’¬π§”µÕ∫‰¡à§√∫
∑”„Àâ‡°‘¥¢âÕº‘¥æ≈“¥π—Èπ

2. π— °»÷ °…“¡’ §«“¡ ‡¢â “ „ ® ‰¥â ∂÷ ß √–¥—∫
°√–∫«π°“√ (Process Conception Understanding)
¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß¥â“π°“√π”
§«“¡√Ÿâ‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø‰ªª√–¬ÿ°µå„™â ®“°°“√
«‘‡§√“–Àå æ∫«à“ π—°»÷°…“‰¡à “¡“√∂∑”·∫∫∑¥ Õ∫∑’Ë
®–µâÕßª√–¬ÿ°µå„™â§«“¡√Ÿâ‡°’Ë¬«°—∫∑ƒ…Æ’°√“ø„πÀ≈“¬Ê
‡√◊ËÕß¡“ª√–°Õ∫°—π ‡æ◊ËÕÀ“«‘∏’„π°“√À“§”µÕ∫ ·µà°“√
ª√–¬ÿ°µå§«“¡√Ÿâ ‰¡à ¡∫Ÿ√≥å ∑”„Àâπ—°»÷°…“À“§”µÕ∫
‰¡à∂Ÿ°µâÕß ´÷Ëß Õ¥§≈âÕß°—∫ π‘¿“æ√ π“ÕàÕπ (2545)
∑’Ë°≈à“««à“  “‡Àµÿ∑’Ë∑”„ÀâºŸâ‡√’¬π¡’≈—°…≥–§«“¡º‘¥æ≈“¥
·≈–¢âÕ∫°æ√àÕß„π¥â“π°“√ª√–¬ÿ°µåπ—Èπ Õ“®¡’ “‡Àµÿ¡“
®“°ºŸâ‡√’¬π ¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß„π
¥â“π°√–∫«π°“√‚¥¬‰¡à “¡“√∂· ¥ß°“√À“§”µÕ∫ ‡ªìπ
º≈∑”„Àâ ‰¡à “¡“√∂∑”‚®∑¬åª√–¬ÿ°µå ‰¥â ·≈– “‡Àµÿ∑’Ë
∑”„ÀâºŸâ‡√’¬π ¡’≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß
¥—ß°≈à“« Õ“®¡’ “‡Àµÿ¡“®“°‡π◊ÈÕÀ“¥—ß°≈à“«‡ªìπ‡π◊ÈÕÀ“
∑’Ë‡°’Ë¬«°—∫°“√π”§«“¡√Ÿâ §«“¡‡¢â“„®¥â“π∫∑π‘¬“¡À√◊Õ
∑ƒ…Æ’∫∑‰ª„™â„π°“√· ¥ß‡Àµÿº≈ª√–°Õ∫°“√æ‘®“√≥“
´÷ËßºŸâ‡√’¬π ¢“¥∑—°…–„π°“√π”§«“¡√Ÿâ‡°’Ë¬«°—∫∫∑π‘¬“¡
À√◊Õ∑ƒ…Æ’∫∑‰ª„™â„π°“√‡¢’¬π· ¥ß‡Àµÿº≈

3. π—°»÷°…“¡’§«“¡‡¢â“„®‰¡à∂÷ß√–¥—∫‚§√ß √â“ß
(Structural Conceptual Understanding) ‡æ√“–
‰¡à “¡“√∂æ‘ Ÿ®πå¢âÕ∑’ËµâÕß„™â∑ƒ…Æ’À≈“¬Ê ∑ƒ…Æ’¡“
ª√–°Õ∫°“√æ‘ Ÿ®πå ·≈–‰¡àæ∫≈—°…≥–§«“¡º‘¥æ≈“¥
·≈–¢âÕ∫°æ√àÕß¥â“π°√–∫«π°“√∑’Ë‡°’Ë¬«°—∫°“√§‘¥
§”π«≥ ‡æ√“–π—°»÷°…“ “¡“√∂ ∫«° ≈∫ §Ÿ≥ ·≈–À“√
‰¥â∂Ÿ°µâÕß

¢âÕ‡ πÕ·π–∑’Ë ‰¥â®“°ß“π«‘®—¬
1.  “¡“√∂„™â‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫ºŸâ Õπ„π°“√

«“ß·ºπ·°â ‰¢¢âÕ∫°æ√àÕß∑“ß°“√‡√’¬π√Ÿâ ∑—Èß„π√–¥—∫
∫ÿ§§≈·≈– à«π√«¡‚¥¬°“√ Õπ à́Õ¡‡ √‘¡

2. §«√¡’°“√»÷°…“ªí≠À“¬ÿàß¬“°∑“ß°“√
‡√’¬π√ŸâÀ√◊Õ≈—°…≥–§«“¡º‘¥æ≈“¥·≈–¢âÕ∫°æ√àÕß∑“ß
°“√‡√’¬π√Ÿâ¢Õßπ—°‡√’¬π π—°»÷°…“ „π≈—°…≥–‡¥’¬«°—ππ’È
°—∫‡π◊ÈÕÀ“À√◊Õ√“¬«‘™“Õ◊ËπÊ ‡æ◊ËÕ‡ªìπª√–‚¬™πå„π°“√
ª√—∫ª√ÿß°“√‡√’¬π°“√ Õπ
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