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°“√»÷°…“§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ ¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 6

‚¥¬„™â‚ª√·°√¡ The Geometerûs  Sketchpad ‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬„π°“√‡√’¬π√Ÿâ
An Investigation of Matthayomsuksa 6 Studentûs Linear Programming

Conceptual Understanding Using The Geometerûs Sketchpad as a Learning Tool

»»‘π¿“  ∫ÿµ√ ’‡¢’¬«*
¥√.™“≠≥√ß§å  ‡Œ’¬ß√“™**

∫∑§—¥¬àÕ
°“√«‘®—¬§√—Èßπ’È ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ¢Õßπ—°‡√’¬π

™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 6 ‚¥¬„™â‚ª√·°√¡ The Geometerûs Sketchpad ‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬„π°“√‡√’¬π√Ÿâ √Ÿª·∫∫¢Õß
°“√«‘®—¬‡ªìπ√–‡∫’¬∫«‘∏’«‘®—¬‡™‘ß§ÿ≥¿“æ∑’Ë‡πâπ°“√«‘‡§√“–Àå‚ª√‚µ§Õ≈ ºŸâ¡’ à«π√à«¡„π°“√«‘®—¬ª√–°Õ∫‰ª¥â«¬ ºŸâ«‘®—¬
®”π«π 1 §π ∑”Àπâ“∑’Ë‡ªìπ§√ŸºŸâ Õπ ·≈–ºŸâ™à«¬«‘®—¬®”π«π 4 §π °≈ÿà¡‡ªÑ“À¡“¬ §◊Õ π—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 6
¿“§‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2551 ‚√ß‡√’¬π¥ß¡–‰ø«‘∑¬“ Õ”‡¿Õ‡¡◊Õß °≈π§√ ®—ßÀ«—¥ °≈π§√  ”π—°ß“π‡¢µæ◊Èπ∑’Ë
°“√»÷°…“ °≈π§√ ‡¢µ 1 ®”π«π 6 §π ‚¥¬¡’§«“¡ ¡—§√„®‡¢â“√à«¡„π°“√«‘®—¬ ºŸâ«‘®—¬∑”°“√§—¥‡≈◊Õ°π—°‡√’¬π®“°
π—°‡√’¬π°≈ÿà¡‡°àß®”π«π 3 §π ·≈–π—°‡√’¬π°≈ÿà¡ÕàÕπ ®”π«π 3 §π‚¥¬æ‘®“√≥“®“°§–·ππ Õ∫§≥‘µ»“ µ√å„π
¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2551 ·≈–·∫àßπ—°‡√’¬π°≈ÿà¡‡ªÑ“À¡“¬ÕÕ°‡ªìπ 3 °≈ÿà¡ °≈ÿà¡≈– 2 §π §◊Õ °≈ÿà¡∑’Ë 1 ª√–°Õ∫
¥â«¬π—°‡√’¬π°≈ÿà¡‡°àß ®”π«π 2 §π °≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬ π—°‡√’¬π°≈ÿà¡‡°àß®”π«π 1 §π ·≈–π—°‡√’¬π°≈ÿà¡ÕàÕπ
®”π«π 1 §π ·≈–°≈ÿà¡∑’Ë 3 ª√–°Õ∫¥â«¬π—°‡√’¬π°≈ÿà¡ÕàÕπ®”π«π 2 §π ·µà≈–°≈ÿà¡∑”°‘®°√√¡µ“¡·ºπ°“√®—¥°‘®°√√¡
°“√‡√’¬π√Ÿâ®”π«π 16 °‘®°√√¡‚¥¬«‘∏’°“√§‘¥·°âªí≠À“æ√âÕ¡°—∫°“√æŸ¥ÕÕ°¡“¥—ß Ê (Thinking Around Method)
·≈–‰¡à¡’°“√·∑√°·´ß®“°ºŸâ«‘®—¬·≈–∑”·∫∫∑¥ Õ∫À≈—ß‡√’¬π„π·µà≈–°‘®°√√¡ À≈—ß®“°π—ÈπºŸâ«‘®—¬∑”°“√ —¡¿“…≥å
π—°‡√’¬π·µà≈–§π ºŸâ«‘®—¬∑”°“√‡°Á∫¢âÕ¡Ÿ≈‚¥¬°“√∫—π∑÷°«’¥‘∑—»πå·≈–∫—π∑÷°‡ ’¬ß¢Õßπ—°‡√’¬π„π√–À«à“ß∑’Ëπ—°‡√’¬π
∑”°‘®°√√¡·µà≈–°‘®°√√¡µ“¡·ºπ°“√®—¥°‘®°√√¡°“√‡√’¬π√Ÿâ ¢âÕ¡Ÿ≈À≈—°∑’Ëπ”¡“«‘‡§√“–Àå ‰¥â·°à ‚ª√‚µ§Õ≈ (Protocol)
°“√∑”°‘®°√√¡®”π«π 16 ‚ª√‚µ§Õ≈ ß“π‡¢’¬π¢Õßπ—°‡√’¬π ∫—π∑÷°¿“§ π“¡ (Field Notes) ¢âÕ¡Ÿ≈®“°°“√
 —¡¿“…≥åπ—°‡√’¬π·≈–·∫∫∫—π∑÷°§«“¡§‘¥‡ÀÁπ¢Õßπ—°‡√’¬π‡°’Ë¬«°—∫°“√®—¥°‘®°√√¡°“√‡√’¬π√Ÿâ ∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
‚¥¬«‘‡§√“–Àå°√–∫«π°“√ √â“ß§«“¡§‘¥√«∫¬Õ¥‡™‘ß¡‚π¿“æ¢Õßπ—°‡√’¬πµ“¡°√Õ∫∑ƒ…Æ’ Action-Process-structure
∑’Ëæ—≤π“‚¥¬ Heingraj (2006) µ“¡·π«∑“ß∑ƒ…Æ’°“√ √â“ßÕß§å§«“¡√Ÿâ¥â«¬µπ‡Õß (Constructivism)

º≈°“√«‘®—¬æ∫«à“ 1) π—°‡√’¬π √â“ß§«“¡§‘¥√«∫¬Õ¥‡™‘ß¡‚π¿“æ´÷Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑”
‚¥¬∑’Ëπ—°‡√’¬π·ª≈§«“¡À¡“¬®“°¢âÕ¡Ÿ≈‚¥¬°“√ —ß‡°µ ·≈–π”§«“¡√Ÿâ‡¥‘¡¡“„™â §«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑”
∂Ÿ°æ—≤π“‡ªìπ√–¥—∫°√–∫«π°“√ ÷́Ëß‡ªìπ°“√Õ∏‘∫“¬ ‡ª√’¬∫‡∑’¬∫ –∑âÕπ ‘Ëß∑’Ë —ß‡°µ‰¥â®“°¿“æ‡§≈◊ËÕπ‰À«∫πÀπâ“®Õ
·≈–¡’°“√ √â“ß§«“¡§‘¥√«∫¬Õ¥„π√–¥—∫∑’Ë Ÿß¢÷Èπ ´÷Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫‚§√ß √â“ßµàÕ‰ª 2) „π°“√∑”°‘®°√√¡
·≈–∑”·∫∫∑¥ Õ∫À≈—ß‡√’¬π„π·µà≈–°‘®°√√¡ æ∫«à“ π—°‡√’¬π‡°‘¥§«“¡§‘¥√«∫¬Õ¥‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®
„π√–¥—∫°“√®—¥°√–∑” (Action conceptual understanding) √–¥—∫°√–∫«π°“√  (Process conceptual understanding)

§” ”§—≠: §«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å, °”Àπ¥°“√‡™‘ß‡ âπ, ‚ª√·°√¡ The Geometerûs Sketchpad
Keywords: Investigation, Linear Programming, The Geometerís Sketchpad
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·≈–√–¥—∫‚§√ß √â“ß (Structure conceptual understanding) 3) ®“°°“√«‘‡§√“–Àå‚ª√‚µ§Õ≈‡°’Ë¬«°—∫§«“¡§‘¥
‡ÀÁπ¢Õßπ—°‡√’¬π°≈ÿà¡‡ªÑ“À¡“¬µàÕ°“√„™â‚ª√·°√¡ The Geometerûs Sketchpad „π°“√®—¥°‘®°√√¡°“√‡√’¬π√Ÿâ æ∫«à“
‚ª√·°√¡ The Geometerûs Sketchpad ∑”„Àâ‡√’¬π§≥‘µ»“ µ√å‰¥âßà“¬¢÷Èπ ·≈–‡¢â“„®‚¥¬°“√‡ª√’¬∫‡∑’¬∫·≈– —ß‡°µ
°“√‡ª≈’Ë¬π·ª≈ß∑’Ë‡°‘¥¢÷Èπ  “¡“√∂‡°‘¥Õß§å§«“¡√Ÿâ®“°°‘®°√√¡‰¥âÕ¬à“ßÀ≈“°À≈“¬  √â“ß§«“¡‡¢â“„®¥â«¬µπ‡Õß®“°
°“√®—¥°√–∑”°—∫«—µ∂ÿ‚¥¬°“√®—¥°√–∑”∑’≈–¢—ÈπµÕπ‚¥¬ “¡“√∂∑’Ë®–‡√’¬ß®“°¢—ÈπµÕπßà“¬ Ê °àÕπ·≈â«§àÕ¬‡æ‘Ë¡¢÷Èπ∑’≈–πâÕ¬
 √â“ß‚Õ°“ „π°“√§‘¥·≈–·°â‰¢ªí≠À“µà“ß Ê ‰¥â¥’ ·≈–¡’‚Õ°“ ·≈°‡ª≈’Ë¬π§«“¡§‘¥‡ÀÁπ°—π ∫∑∫“∑¢Õß°“√®—¥°‘®°√√¡
°“√‡√’¬π√Ÿâ‚¥¬„™â The Geometerûs Sketchpad ®÷ß‡ªìπ‡§√◊ËÕß¡◊Õª√–°Õ∫°“√‡√’¬π√ŸâÀπ÷Ëß„π°“√ √â“ß‚Õ°“ „π°“√§‘¥·≈–
·°â‰¢ªí≠À“µà“ß Ê ‰¥â¥’‡æ◊ËÕ √â“ß§«“¡‡¢â“„®„π°“√‡√’¬π√Ÿâ„π√–¥—∫∑’Ë Ÿß¢÷Èπ

Abstract
The purpose of this study was to investigation of Matthayomsuksa 6 studentûs linear program-

ming conceptual understanding using the Geometerûs Sketchpad as a learning tool.Qualitative research
approach emphasizing on protocol analysis was used in this study.The people involving in this study were
the researcher who is a teacher and four researcher assistants.The target groups of this study were the
students studying in Matthayom 6 in the second semester of the academic year 2008 at Dongmafiwitthaya
School, Muang District, Sakhonnakorn Province, Sakhonnakorn Educational Area 1.  The students voluntar-
ily participated in the study and were organized into 3 groups of 2 students according to their mathematics
scores of the 1th semester of academic year.  These students consisted  of 3 students with high achievement
scores and 3 students with low achievement scores. Group 1 was the group of 2 high achievement score 2
student, group 2 was the group of 1 high achievement score student and 1 low achievement score student,
and group 3 was the group of 2 low achievement score student. Each group of the students were given
16 activities in the out-of-classroom context without the researcherís intervention. The students were
interviewed individually when they had finished their post-test. Furthermore, an audio- and video-record-
ing was made while the students do activities. Data were selected for analysis including 16 protocols
obtained from the activities of lesson plan, studentsí written works, researcherûs field notes, the transcription
obtained from interviewing the students and studentûs diary about learning activities. The collected data
were analyzed by means of Action-Process-structure theoretical framework (Heingraj, 2006) on constructivist
approach.

Results indicated that:  1) The students had constructed the concept image which from their
understanding in Action conceptual understanding in which they were able to interpret data from their
observation and used their prior knowledge.The action conceptual understanding was developed to be
process conceptual understanding in which they were able to explain and what they had observed in
general way.  2) Students used their Action conceptual understanding, process conceptual understanding
and structure conceptual understanding to solved the given problem situation;  and 3) From the studentûs
diary about learning activities, the Geometerûs Sketchpad program could support their learning mathemat-
ics and made it easy and the activities allowed the students to manage and learn lessons by themselves.
The students could learn and understand the lessons from the easy lessons and then they had a chance to
think and find out the solution for the problems. Students was able to exchange his/her own ideas with
their peers. They could understand and solve the problems within their groups.  In conclusion, using the
Geometerûs Sketchpad as a learning tool  considered as a good approach to allow students to think and
solve the problems by themselves.
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§«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠¢Õßªí≠À“
°“√ªØ‘√Ÿª°“√‡√’¬π√Ÿâ∂◊Õ‡ªìπÀ—«„® ”§—≠¢Õß

æ√–√“™∫—≠≠—µ‘°“√»÷°…“·Ààß™“µ‘ æ.». 2542  “√–
 ”§—≠À¡«¥ 4 ·π«°“√®—¥°“√»÷°…“‡ªìπ°“√ªØ‘√Ÿª
°“√‡√’¬π√Ÿâ  “√– ”§—≠¢ÕßÀ¡«¥π’È§√Õ∫§≈ÿ¡∂÷ß
°√–∫«π°“√®—¥°“√»÷°…“ ¡“µ√“ 22 √–∫ÿ„π‡√◊ËÕß  ¢Õß
°“√®—¥°“√»÷°…“µâÕß¬÷¥À≈—°«à “ºŸâ ‡ √’ ¬π∑ÿ°§π¡’
§«“¡ “¡“√∂‡√’¬π√Ÿâ·≈–æ—≤π“µπ‡Õß‰¥â ·≈–∂◊Õ«à“
ºŸâ‡√’¬π¡’§«“¡ ”§—≠∑’Ë ÿ¥ ”À√—∫°“√®—¥°“√‡√’¬π°“√ Õπ
‚¥¬µâÕß àß‡ √‘¡„ÀâºŸâ‡√’¬π “¡“√∂æ—≤π“µπ‡Õßµ“¡
∏√√¡™“µ‘

§≥‘µ»“ µ√å‡ªìπ«‘™“„π°≈ÿà¡∑—°…–·≈–‡ªìπ
»“ µ√å∑’Ë „™â „π°“√æ—≤π“√–∫∫§«“¡§‘¥¢Õß¡πÿ…¬å
(°√¡«‘™“°“√, 2544) ∑”„Àâ¡πÿ…¬å¡’§«“¡§‘¥ √â“ß √√§å
§‘¥Õ¬à“ß¡’‡Àµÿº≈  “¡“√∂«‘‡§√“–Àåªí≠À“·≈–
 ∂“π°“√≥å‰¥â (°√¡«‘™“°“√, 2544) ·≈–¬—ß‡ªìπ‡§√◊ËÕß
¡◊Õ„π°“√æ—≤π“§«“¡°â“«Àπâ“¢Õß«‘™“„π·¢πßÕ◊Ëπ Ê
∑—Èß∑“ß¥â“π«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’ ‡»√…∞»“ µ√å·≈–
 —ß§¡«‘∑¬“ πÕ°®“°π’È¬—ß‡ªìπ‡§√◊ËÕß¡◊Õ ”§—≠„π
°“√∫√√¬“¬°“√«‘‡§√“–Àå§«“¡‡ªìπ‰ª¢Õß∏√√¡™“µ‘

°”Àπ¥°“√ ‡™‘ ß ‡ â π ‡ªì π ‡π◊È ÕÀ“∑’Ë ∂Ÿ °®— ¥
Õ¬Ÿà„π°≈ÿà¡ “√–°“√‡√’¬π√Ÿâ§≥‘µ»“ µ√å‡æ‘Ë¡‡µ‘¡ √–¥—∫
™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 6 «‘∏’°“√„π°”Àπ¥°“√‡™‘ß‡ âπ‡ªìπ
«‘∏’°“√∑’Ë™à«¬„π°“√µ—¥ ‘π„®‡æ◊ËÕ·°âªí≠À“‡°’Ë¬«°—∫
°“√®—¥ √√∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥„Àâ‰¥â√—∫ª√–‚¬™πå
¡“°∑’Ë ÿ¥ ºŸâ ‡√’¬πµâÕß¡’§«“¡√Ÿâæ◊Èπ∞“π‡°’Ë¬«°—∫
 ¡°“√ Õ ¡°“√ ·≈–°“√‡¢’¬π°√“ø¢Õß√–∫∫Õ ¡°“√
®“° ¿“æªí≠À“∑’Ëæ∫ºŸâ‡√’¬π à«πÀπ÷Ëß¡’ªí≠À“§«“¡√Ÿâ
æ◊Èπ∞“π ´÷Ëß‡ÀÁπ‰¥â®“°°“√»÷°…“¢âÕ∫°æ√àÕß¢Õß
π—°‡√’¬π„π‡√◊ËÕßÕ ¡°“√ æ∫«à“ π—°‡√’¬π· ¥ß§«“¡ —¡æ—π∏å
√–À«à“ßµ—«·ª√°—∫ ‘Ëß∑’Ë‚®∑¬å°”Àπ¥„Àâ ‰¡à ‰¥â æ∫«à“
π—°‡√’¬π¡’¢âÕ∫°æ√àÕß‡°’Ë¬«°—∫°“√‡¢’¬πª√–‚¬§ —≠≈—°…≥å
·≈–¢“¥∑—°…–„π°“√·°âÕ ¡°“√æÀÿπ“¡ ‚¥¬‡©æ“–
°“√·¬°µ—«ª√–°Õ∫æÀÿπ“¡ °“√À“§”µÕ∫¢Õß
Õ ¡°“√¢ÕßæÀÿπ“¡ ·≈–°“√‡¢’¬π°√“ø πÕ°®“°π’È„π
ªí®®ÿ∫—π°“√®—¥°√–∫«π°“√‡√’¬π°“√ Õπ§≥‘µ»“ µ√å
¬÷¥À≈—°°“√ Õπ·∫∫∫√√¬“¬¡“°‡°‘π‰ª ¬—ß‰¡à‡Õ◊ÈÕµàÕ
°“√æ—≤π“ºŸâ‡√’¬π °≈à“««à“ °“√ Õπ·∫∫∫√√¬“¬‡ªìπ
°“√®—¥°‘®°√√¡°“√ Õπ∑’Ë¢“¥§«“¡¬◊¥À¬ÿàπ‰¡à¡’§«“¡
À≈“°À≈“¬ °≈à“««à“ °“√ Õπ·∫∫∫√√¬“¬‡ªìπ°“√ Õπ
∑’Ë ‰¡à§”π÷ß∂÷ß§«“¡·µ°µà“ß√–À«à“ßºŸâ‡√’¬π ‰¡à°√–µÿâπ„Àâ

ºŸâ‡√’¬π§‘¥·≈–æ—≤π“§«“¡√Ÿâ„Àâ°«â“ß¢«“ß¢÷Èπ¥â«¬µπ‡Õß
¥—ßπ—ÈπºŸâ Õπ®÷ß§«√æ‘®“√≥“ª√—∫ª√ÿß«‘∏’°“√ Õπ„Àâ‡πâπ
ºŸâ‡√’¬π‡ªìπ ”§—≠¡“°¢÷Èπ ·π«∑“ß°“√æ—≤π“ °“√‡√’¬π
°“√ Õπ§≥‘µ»“ µ√å„π‚√ß‡√’¬π®÷ß§«√‡ªî¥‚Õ°“ „Àâ
ºŸâ‡√’¬π‰¥â‡√’¬π√Ÿâ¥â«¬µπ‡Õß ·≈–‡ªìπ‰ªµ“¡§«“¡ “¡“√∂
∑“ß°“√‡√’¬π¢Õß·µà≈–∫ÿ§§≈ ‚¥¬„ÀâºŸâ Õπ ∑”Àπâ“∑’Ë
™’Èπ”·π«∑“ß°“√‡√’¬π√Ÿâ Anthony (1996 Õâ“ß∂÷ß„π
Heingraj, 2003) °≈à“««à“ §√ŸµâÕß‡ªìπºŸâ®—¥°‘®°√√¡
°“√‡√’¬π°“√ Õπ‚¥¬‡ª≈’Ë¬π ‘Ëß·«¥≈âÕ¡„πÀâÕß‡√’¬π
‚¥¬§√ŸµâÕß‡ª≈’Ë¬π∫∑∫“∑®“°ºŸâ Õπ‡ªìπºŸâ™’È·π–«‘∏’°“√
„π°“√‡√’¬π√Ÿâ‡æ◊ËÕ„ÀâºŸâ‡√’¬π≈ß¡◊Õ‡√’¬π√Ÿâ ·≈–°”Àπ¥
·π«∑“ß°“√‡√’¬π√Ÿâ¥â«¬µπ‡Õß (Self directed learning)
´÷Ëß Õ¥§≈âÕß°—∫∑ƒ…Æ’ √â“ß √√§å§«“¡√Ÿâ (Constructivism)
°≈à“««à“ ºŸâ‡√’¬π √â“ß§«“¡√Ÿâ‚¥¬°√–∫«π°“√§‘¥¢Õß
µπ‡Õß ºŸâ Õπ‰¡à “¡“√∂ª√—∫‡ª≈’Ë¬π‚§√ß √â“ß∑“ß
ªí≠≠“¢ÕßºŸâ‡√’¬π‰¥â ·µà “¡“√∂™à«¬„ÀâºŸâ‡√’¬πª√—∫‡ª≈’Ë¬π
‚§√ß √â“ß∑“ßªí≠≠“¢Õßµπ‡Õß‚¥¬°“√®—¥ ¿“æ°“√≥å
„ÀâºŸâ‡√’¬π‡°‘¥§«“¡¢—¥·¬âß∑“ßªí≠≠“ ́ ÷Ëß‡ªìπ ¿“«°“√≥å
∑’Ëª√– ∫°“√≥å„À¡à ‰¡à Õ¥§≈âÕß°—∫ª√– ∫°“√≥å‡¥‘¡
ºŸâ‡√’¬π®÷ßæ¬“¬“¡ª√—∫ª√– ∫°“√≥å„À¡à°—∫ª√– ∫°“√≥å
‡¥‘¡‡æ◊ËÕ √â“ß‡ªìπ§«“¡√Ÿâ„À¡à‡ªìπº≈„Àâ‚§√ß √â“ß∑“ß
ªí≠≠“‡°‘¥°“√ª√—∫‡ª≈’Ë¬π πÕ°®“°π’È Heingraj (2006)
‰¥âæ—≤π“°√Õ∫∑ƒ…Æ’ Action-Process-Structure (APS)
„π°“√«‘‡§√“–Àå§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å ´÷Ëß®”·π°
§«“¡‡¢â“„®‡ªìπ 3 √–¥—∫ ¥—ßπ’È §«“¡‡¢â“„®„π√–¥—∫
°“√®—¥°√–∑” (Action conceptual understanding)
§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√ (Process conceptual
understanding) §«“¡‡¢â“„®„π√–¥—∫‚§√ß √â“ß (Struc-
tural conceptual understanding) ÷́Ëß‡ªìπ°“√Õ∏‘∫“¬
§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å¢ÕßºŸâ‡√’¬π ‚¥¬æ‘®“√≥“
°“√‡™◊ËÕ¡‚¬ß√–À«à“ß§«“¡‡¢â“„®„π√–¥—∫µà“ß Ê ‡¡◊ËÕºŸâ‡√’¬π
 “¡“√∂æ—≤π“§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å‰ª®π∂÷ß√–¥—∫
‚§√ß √â“ß ºŸâ‡√’¬π®– “¡“√∂æ—≤π“‰ª®π‡°‘¥°“√‡√’¬π√Ÿâ
∑’Ë¡’ª√– ‘∑∏‘¿“æ ¥—ßπ—Èπ°“√®—¥°“√‡√’¬π°“√ Õπ§≥‘µ»“ µ√å
§«√‡πâπ°√–∫«π°“√ √â“ß§«“¡‡¢â“„®„π¡‚π¡µ‘∑“ß
§≥‘µ»“ µ√å

ªí®®ÿ∫—π‡∑§‚π‚≈¬’∂Ÿ°®—¥‡ªìπ ◊ËÕ∑’Ë¡’∫∑∫“∑
 ”À√—∫°“√‡√’¬π°“√ ÕπÕ¬à“ß¡“° ‡π◊ËÕß®“°Õÿª°√≥å
‡∑§‚π‚≈¬’ “¡“√∂∑’Ë®–™à«¬„Àâπ—°‡√’¬π‡ÀÁπ¿“æ∑’Ë
™—¥‡®πµ√«® Õ∫·≈–∑¥ Õ∫‰¥âÀ≈“¬ Ê §√—Èß  ¡“§¡§√Ÿ
§≥‘µ»“ µ√å·ÀàßÕ‡¡√‘°“ (The National Council of
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¡À“«‘∑¬“≈—¬¢Õπ·°àπ
ªï∑’Ë 4 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡’π“§¡ 2553

teacher of Mathematics [NCTM], 2000) °≈à“««à“
‡∑§‚π‚≈¬’¡’ à«π™à«¬„Àâ‡¥Á°¡’§«“¡‡¢â“„®„π°“√‡√’¬π
§≥‘µ»“ µ√å ·≈–§«√π”‡Õ“‡∑§‚π‚≈¬’¡“„™â„πÀâÕß‡√’¬π
 ∂“∫—π àß‡ √‘¡°“√ Õπ«‘∑¬“»“ µ√å ·≈–‡∑§‚π‚≈¬’
‰¥âµ√–Àπ—°∂÷ß§«“¡ ”§—≠¢Õß°“√„™â‡∑§‚π‚≈¬’„π°“√
®—¥°“√‡√’¬π°“√ Õπ§≥‘µ»“ µ√å„π™—Èπ‡√’¬π®÷ß‡ÀÁπ«à“
‚ª√·°√¡ The Geometerûs Sketchpad ‡ªìπ‡∑§‚π‚≈¬’
∑’ËºŸâ Õπ “¡“√∂‡√’¬π√Ÿâ ‰¥â ·≈–‡°‘¥·π«§‘¥„π°“√π”‰ª
∫Ÿ√≥“°“√°—∫°“√‡√’¬π °“√ Õπ§≥‘µ»“ µ√å‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ

‚ª√·°√¡ The Geometerís Sketchpad ‡ªìπ
‚ª√·°√¡∑’Ë™à«¬„ÀâºŸâ‡√’¬π¡’‚Õ°“ ‡√’¬π√Ÿâ‚¥¬°“√ √â“ß
Õß§å§«“¡√Ÿâ¥â«¬µπ‡Õß Heingraj (2006) °≈à“««à“
‚ª√·°√¡ The Geometerís Sketchpad ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë
¡’§«“¡ “¡“√∂‡ª≈’Ë¬π ∂“π–¢Õß√Ÿª‡√¢“§≥‘µÀ√◊Õ
°√“ø¡“‡ªìπ√Ÿª∑’Ë “¡“√∂®—¥°√–∑”‰¥â ·≈–¬—ß¡’øíß°å™—π
∑’Ë √â“ß¿“æ‡§≈◊ËÕπ‰À« ÷́Ëß∑”„ÀâºŸâ‡√’¬π‰¥â»÷°…“·≈–
 —ß‡°µæƒµ‘°√√¡¢Õß°√“øÀ√◊Õ√Ÿª∑√ß‡√¢“§≥‘µ

®“°∑’Ë°≈à“«¡“¢â“ßµâπºŸâ«‘®—¬‡ÀÁπ«à“°“√∑’ËºŸâ Õππ”‡Õ“
‚ª√·°√¡ The Geometerís Sketchpad ¡“„™â‡ªìπ
‡§√◊ËÕß¡◊Õ„π°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ«‘™“
§≥‘µ»“ µ√å‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ‡ªìπ°“√™à«¬æ—≤π“
§«“¡‡¢â“„®¢ÕßºŸâ‡√’¬π ·≈– “¡“√∂æ—≤π“§«“¡√Ÿâ§«“¡
‡¢â“„®π—Èπ‰ª‡ªìπæ◊Èπ∞“π„π°“√»÷°…“§≥‘µ»“ µ√å™—Èπ Ÿß
µàÕ‰ª ¥—ßπ—ÈπºŸâ«‘®—¬®÷ß π„®∑’Ë®–»÷°…“§«“¡‡¢â“„®∑“ß
§≥‘µ»“ µ√å‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ‡æ◊ËÕ‡ªìπæ◊Èπ∞“π„π
°“√®—¥°‘®°√√¡°“√‡√’¬π√Ÿâ∑’Ë Õ¥§≈âÕß°—∫§«“¡·µ°µà“ß
¢ÕßºŸâ‡√’¬π

«—µ∂ÿª√– ß§å„π°“√«‘®—¬
‡æ◊ËÕ»÷°…“§«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å ‡√◊ËÕß

°”Àπ¥°“√‡™‘ß‡ âπ¢Õßπ—°‡√’¬π™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 6 ‚¥¬
„™â‚ª√·°√¡ The Geometerûs Sketchpad ‡ªìπ‡§√◊ËÕß
¡◊Õ™à«¬„π°“√‡√’¬π√Ÿâ

π‘¬“¡»—æ∑å‡©æ“–
1. §«“¡‡¢â“„®∑“ß§≥‘µ»“ µ√å À¡“¬∂÷ß

§«“¡‡¢â“„®„π°“√‡√’¬π√Ÿâ‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ¢Õß
π—°‡√’¬π §«“¡‡¢â“„®‡ªìπ°“√‡™◊ËÕ¡§«“¡√Ÿâ∑’ËÀ≈“°À≈“¬
¿“¬„π‚§√ß √â“ß∑“ßªí≠≠“ ‚¥¬¡’°“√®—¥√–¥—∫§«“¡‡¢â“„®
„π¡‚π¡µ‘∑“ß§≥‘µ»“ µ√åÕÕ°‡ªìπ 3 √–¥—∫ µ“¡°√Õ∫∑ƒ…Æ’

Action-Process-Structure (APS) (™“≠≥√ß§å  ‡Œ’¬ß√“™,
2551) ´÷Ëßª√–°Õ∫‰ª¥â«¬

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

2) §«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√ (Pro-
cess conceptual understanding) À¡“¬∂÷ß §«“¡‡¢â“„®
∑’Ë‡°‘¥®“°°“√∑’Ëπ—°‡√’¬π‰¥âæ—≤π“§«“¡‡¢â“„®®“°°“√®—¥
°√–∑”À√◊Õ°“√§‘¥§”π«≥À≈“¬ Ê §√—Èß®π°√–∑—Ëß
π—°‡√’¬π “¡“√∂„™â§«“¡√Ÿâ§«“¡‡¢â“„®∑’Ë‡°’Ë¬«¢âÕß¡“ √â“ß
¢âÕ √ÿª‡ªìπ°√≥’∑—Ë«‰ª‚¥¬°“√«‘‡§√“–Àå  —ß‡§√“–Àå À√◊Õ
‡ª√’¬∫‡∑’¬∫º≈∑’Ë ‰¥â®“°°“√ —ß‡°µ °“√«—¥À√◊Õ°“√§‘¥
§”π«≥ À√◊Õ°“√®—¥°√–∑”Õ¬à“ß‡ªìπ¢—ÈπµÕπ„π√Ÿª¢Õß
¡‚π¿“æ‚¥¬‰¡à®”‡ªìπµâÕß‰ª®—¥°√–∑”À√◊Õ§‘¥§”π«≥
∑’Ë‡ªìπ≈”¥—∫¢—ÈπµÕπ πÕ°®“°π’Èπ—°‡√’¬π “¡“√∂Õ∏‘∫“¬
 –∑âÕπ À√◊Õ§‘¥¬âÕπ°≈—∫°√–∫«π°“√®—¥°√–∑”π—Èπ‚¥¬
‰¡à®”‡ªìπµâÕß· ¥ß°“√®—¥°“√°√–∑”„π·µà≈–¢—ÈπµÕπ
ÕÕ°¡“ ‡™àπ  √ÿª‰¥â«à“§”µÕ∫¢Õß√–∫∫Õ ¡°“√‡™‘ß
‡ âπ®–·∑π¥â«¬∫√‘‡«≥∑’Ë́ âÕπ∑—∫°—π¢Õß°√“ø¢ÕÕ ¡°“√
∑—ÈßÀ¡¥  √ÿª‰¥â«à“‡¡◊ËÕ°”Àπ¥„Àâ‡ªìπ§à“§ßµ—«„¥ Ê §à“∑’Ë
µà“ß°—π∑”„Àâ‰¥â°√“ø‡ âπµ√ß∑’Ë¢π“π°—π¢÷Èπ™ÿ¥Àπ÷Ëß ‡ªìπµâπ

3) §«“¡‡¢â“„®„π√–¥—∫‚§√ß √â“ß (Struc-
tural conceptual understanding) À¡“¬∂÷ß §«“¡‡¢â“„®
∑’Ë‡°‘¥®“°°“√∑’Ëπ—°‡√’¬π‡™◊ËÕ¡‚¬ß§«“¡‡¢â“„®„π√–¥—∫
°√–∫«π°“√À≈“¬ Ê °√–∫«π°“√∑’Ë‡°’Ë¬«¢âÕß°—π‡æ◊ËÕ„™â
„π°“√ √â“ß§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√„À¡à À√◊Õ
§«“¡‡¢â“„®„π¡‚π¡µ‘∑“ß§≥‘µ»“ µ√å„À¡à„π√–¥—∫∑’Ë Ÿß¢÷Èπ
‡ªìπ°“√π”‡Õ“§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√À≈“¬ Ê
°√–∫«π°“√¡“„™â„π°“√·°âªí≠À“ º≈®“°°“√‡™◊ËÕ¡‚¬ß
§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√∑”„Àâ‡°‘¥‚§√ß √â“ß
∑“ßªí≠≠“ (Schema) °≈à“«‰¥â«à“§«“¡‡¢â“„®„π√–¥—∫π’È
‡ªìπ°“√‡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—°‡√’¬π
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 “¡“√∂‡¢’¬π°√“ø¢Õß√–∫∫Õ ¡°“√ ·≈– ‡ªìπµâπ
2. ‚ª√·°√¡ The Geometerûs Sketchpad

À¡“¬∂÷ß ́ Õøµå·«√å∑’Ë„™â ”À√—∫ √â“ß  ”√«®·≈–«‘‡§√“–
Àå ‘Ëßµà“ß Ê ∑’Ë‡°’Ë¬«°—∫‡π◊ÈÕÀ“§≥‘µ»“ µ√å “¡“√∂
„™â √â“ßµ—«·∫∫‡™‘ß§≥‘µ»“ µ√å∑’Ë„ÀâºŸâ‡√’¬πªØ‘ —¡æ—π∏å
°—∫ ‘Ëß∑’Ë √â“ß „π°“√«‘®—¬§√—Èßπ’ÈºŸâ«‘®—¬‰¥â„™â‚ª√·°√¡
The Geometerûs Sketchpad ‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬ √â“ß
§«“¡‡¢â“„®‡°’Ë¬«°—∫‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ

3. °”Àπ¥°“√‡™‘ß‡ âπ À¡“¬∂÷ß «‘∏’°“√∑“ß
§≥‘µ»“ µ√åª√–¬ÿ°µå∑’Ë™à«¬„π°“√µ—¥ ‘π„®‡æ◊ËÕ·°âªí≠À“
‡°’Ë¬«°—∫°“√®—¥ √√∑√—æ¬“°√∑’Ë¡’Õ¬ŸàÕ¬à“ß®”°—¥„Àâ‰¥â√—∫
ª√–‚¬™πå¡“°∑’Ë ÿ¥ §«“¡§‘¥æ◊Èπ∞“π„π°“√·°âªí≠À“
¥â«¬«‘∏’°“√°”Àπ¥°“√‡™‘ß‡ âπ‡√‘Ë¡µâπ¥â«¬°“√ √â“ß·∫∫
®”≈Õß∑“ß§≥‘µ»“ µ√å ·≈â«„™â ¡°“√·≈–Õ ¡°“√
‡™‘ß‡ âπÀ“§”µÕ∫∑’ËµâÕß°“√

4. ‚ª√‚µ§Õ≈ À¡“¬∂÷ß ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫
æƒµ‘°√√¡∑’Ëπ—°‡√’¬π· ¥ßÕÕ°„π√–À«à“ß°“√¥”‡π‘π
°‘®°√√¡°“√‡√’¬π°“√ Õπ‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ
∑’Ë‡°‘¥¢÷Èπµ“¡≈”¥—∫‡«≈“ ÷́Ëß‰¥â®“°°“√π”·∂∫∫—π∑÷°‡ ’¬ß
·≈–·∂∫∫—π∑÷°«’¥‘∑—»πå∑’Ë∫—π∑÷°‰«â¡“∂Õ¥‡ªìπ¢âÕ¡Ÿ≈§”æŸ¥
‡æ◊ËÕ„™âª√–°Õ∫°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

5. π—°‡√’¬π À¡“¬∂÷ß π—°‡√’¬π¡—∏¬¡»÷°…“
™—Èπªï∑’Ë 6 ‚√ß‡√’¬π¥ß¡–‰ø«‘∑¬“ Õ”‡¿Õ‡¡◊Õß °≈π§√
 ”π—°ß“π‡¢µæ◊Èπ∑’Ë°“√»÷°…“ °≈π§√‡¢µ 1 ®—ßÀ«—¥ °≈π§√

«‘∏’¥”‡π‘π°“√«‘®—¬
°“√«‘ ®— ¬§√—È ßπ’È ‡ªì π°“√«‘ ®— ¬ ‡™‘ ß§ÿ≥¿“æ

«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§«“¡‡¢â“„®¢Õßπ—°‡√’¬π‡√◊ËÕß
°”Àπ¥°“√‡™‘ß‡ âπ‚¥¬„™â‚ª√·°√¡ The Geometerûs
Sketchpad ‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬„π°“√‡√’¬π√Ÿâ ‡πâπ°“√
«‘‡§√“–Àå‚ª√‚µ§Õ≈·≈–∫√√¬“¬‡™‘ß«‘‡§√“–Àå ‚¥¬„™â
°√Õ∫∑ƒ…Æ’ Action-Process-Structure (APS)
∑’Ëæ—≤π“‚¥¬ Heingraj (2006) °“√«‘®—¬‡ªìπ°√≥’»÷°…“
(Case Study) °≈ÿà¡‡ªÑ“À¡“¬¥”‡π‘π°“√§—¥‡≈◊Õ°·∫∫
‡©æ“–‡®“–®ß (Purposive Sampling) ®“°π—°‡√’¬π
™—Èπ¡—∏¬¡»÷°…“ªï∑’Ë 6 ¿“§‡√’¬π∑’Ë 2 ªï°“√»÷°…“ 2551
‚√ß‡√’¬π¥ß¡–‰ø«‘∑¬“ Õ”‡¿Õ‡¡◊Õß °≈π§√ ®—ßÀ«—¥ °≈π§√
 ”π—°ß“π‡¢µæ◊Èπ∑’Ë°“√»÷°…“ °≈π§√‡¢µ 1 ®”π«π 6 §π
´÷Ëß‡ªìππ—°‡√’¬π°≈ÿà¡‡°àß®”π«π 3 §π ·≈–°≈ÿà¡ÕàÕπ®”π«π
3 §π (°“√®—¥°≈ÿà¡π—°‡√’¬πæ‘®“√≥“®“°§–·ππ Õ∫
«‘™“§≥‘µ»“ µ√åª≈“¬¿“§‡√’¬π∑’Ë 1 ªï°“√»÷°…“ 2551

´÷Ëß‡√’¬ß®“°≈”¥—∫§–·ππ®“°πâÕ¬‰ªÀ“¡“° ‚¥¬π—°‡√’¬π
°≈ÿà¡ÕàÕπ §◊Õ π—°‡√’¬π∑’Ë¡’§–·ππ 25% ·√°¢Õß§–·ππ Õ∫
·≈–π—°‡√’¬π°≈ÿà¡‡°àß §◊Õ π—°‡√’¬π∑’Ë¡’§–·ππ 25%
À≈—ß¢Õß§–·ππ Õ∫) ®“°π—Èπ·∫àßπ—°‡√’¬πÕÕ°‡ªìπ 3 °≈ÿà¡
°≈ÿà¡≈– 2 §π °≈ÿà¡∑’Ë 1 ª√–°Õ∫¥â«¬π—°‡√’¬π°≈ÿà¡‡°àß
®”π«π 2 §π °≈ÿà¡∑’Ë 2 ª√–°Õ∫¥â«¬π—°‡√’¬π°≈ÿà¡‡°àß
®”π«π 1 §π ·≈–π—°‡√’¬π°≈ÿà¡ÕàÕπ®”π«π 1 §π ·≈–
°≈ÿà¡∑’Ë 3 ª√–°Õ∫¥â«¬π—°‡√’¬π°≈ÿà¡ÕàÕπ ®”π«π 2 §π
ºŸâ«‘®—¬‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈ ‚¥¬„Àâπ—°‡√’¬π‡√’¬π√Ÿâ§«“¡√Ÿâ
æ◊Èπ∞“π∑“ß¥â“π°“√„™â ‚ª√·°√¡ The Geometerûs
Sketchpad ∑’Ë‡°’Ë¬«¢âÕß·≈–¥”‡π‘π°“√°‘®°√√¡°“√‡√’¬π
°“√ Õπ∑’≈–°‘®°√√¡„π∫√‘∫∑πÕ°‡«≈“‡√’¬π „™â‡«≈“
∑—ÈßÀ¡¥ 15 ™—Ë«‚¡ß À≈—ß®“°ºŸâ«‘®—¬¥”‡π‘π°“√°‘®°√√¡
°“√‡√’¬π°“√ Õπ‡ √Á® ‘Èπ ºŸâ«‘®—¬„Àâπ—°‡√’¬π∑”·∫∫
∑¥ Õ∫∑â“¬°‘®°√√¡·µà≈–°‘®°√√¡∑’≈–§π ·≈–∑”°“√
 —¡¿“…≥å°“√·°âªí≠À“ ®“°π—Èππ”‡∑ª‡ ’¬ß·≈–«’¥’‚Õ
∑’Ë∫—π∑÷°¡“∂Õ¥‡ªìπ¢âÕ¡Ÿ≈§”æŸ¥ ‡æ◊ËÕ«‘‡§√“–Àå‚ª√‚µ§Õ≈
(Protocol Analysis) ‚¥¬æ‘®“√≥“®“°æƒµ‘°√√¡°“√
ªØ‘∫—µ‘°‘®°√√¡°“√‡√’¬π °“√ Õπ∑’Ë∫—π∑÷°‰«â„π·∂∫∫—π∑÷°
«’¥‘∑—»πå ·≈–®“°ß“π‡¢’¬π ¢Õßπ—°‡√’¬π„π√–À«à“ß¥”‡π‘π
°‘®°√√¡°“√‡√’¬π√Ÿâ

‡§√◊ËÕß¡◊Õ∑’Ë„™â „π°“√«‘®—¬
1. ‡§√◊ËÕß¡◊Õ∑’Ë„™âªØ‘∫—µ‘°“√«‘®—¬ ‰¥â·°à ·ºπ°“√

®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ‡√◊ËÕß°”Àπ¥°“√‡™‘ß‡ âπ
®”π«π 5 ·ºπ 16 °‘®°√√¡¥”‡π‘π°“√ Õπ®”π«π
„π∫√‘∫∑πÕ°‡«≈“‡√’¬π®”π«π 15 ™—Ë«‚¡ß

2. ‡§√◊ËÕß –∑âÕπº≈°“√ªØ‘∫—µ‘ ‰¥â·°à ·∫∫∫—π∑÷°
¿“§ π“¡ ·∫∫ —¡¿“…≥å‡™‘ß≈÷° °≈âÕß∂à“¬√Ÿª‡§√◊ËÕß∫—π∑÷°
«’¥‘∑—»πå ·∂∫∫—π∑÷°«‘¥’∑—»πå ‡§√◊ËÕß∫—π∑÷°‡ ’¬ß·∂∫
∫—π∑÷°‡ ’¬ß

3. ‡§√◊ËÕß¡◊Õ∑’Ë„™âª√–‡¡‘πª√– ‘∑∏‘¿“æ §◊Õ
·∫∫∑¥ Õ∫À≈—ß‡√’¬π·µà≈–°‘®°√√¡

 √ÿª·≈–Õ¿‘ª√“¬º≈°“√«‘®—¬
º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈®“°°“√ªØ‘∫—µ‘°‘®°√√¡

°“√‡√’¬π√Ÿâ„π°‘®°√√¡°“√‡√’¬π√Ÿâ æ∫«à“π—°‡√’¬π„π·µà≈–
°≈ÿà¡ “¡“√∂ √â“ß§«“¡§‘¥√«∫¬Õ¥‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ
§«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑” ‚¥¬°“√·ª≈§«“¡
À¡“¬®“°¢âÕ¡Ÿ≈∑’Ë —ß‡°µ°“√‡ª≈’Ë¬π·ª≈ß®“°«—µ∂ÿÀ√◊Õ
¿“æ∑’Ë‡§≈◊ËÕπ‰À«∫πÀπâ“®Õ§Õ¡æ‘«‡µÕ√å §«“¡‡¢â“„®



117
« “ √   “ √ »÷ ° … “ » “   µ √å  ©∫—∫«‘®—¬∫—≥±‘µ»÷°…“

¡À“«‘∑¬“≈—¬¢Õπ·°àπ
ªï∑’Ë 4 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡’π“§¡ 2553

„π√–¥—∫°“√®—¥°√–∑”∂Ÿ°æ—≤π“‡ªìπ√–¥—∫°√–∫«π°“√
‚¥¬°“√Õ∏‘∫“¬ ‡ª√’¬∫‡∑’¬∫ À√◊Õ –∑âÕπ ‘Ëß∑’Ë —ß‡°µ‰¥â
∑”„Àâπ—°‡√’¬π¡’°“√ √â“ß§«“¡§‘¥√«∫¬Õ¥‡™‘ß¡‚π¿“æ
„π√–¥—∫‚§√ß √â“ß º≈°“√«‘‡§√“–Àå¡’¥—ßπ’È

1. °‘®°√√¡∑’Ë 1 ‡√◊ËÕß°√“ø¢ÕßÕ ¡°“√‡™‘ß
‡ âπµ—«·ª√‡¥’¬«

1) π—°‡√’¬π √â“ß§«“¡§‘¥√«∫¬Õ¥‡™‘ß
¡‚π¿“æ´÷Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑”(Action
conceptual understanding) ‚¥¬ “¡“√∂®—¥°√–∑”
°—∫ ‘Ëß∑’Ëª√“°Ø∫πÀπâ“®Õ§Õ¡æ‘«‡µÕ√å·≈–§«“¡ “¡“√∂
ªØ‘∫—µ‘µ“¡‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥ ‡™àπ π—°‡√’¬π “¡“√∂§≈‘°‡¡“ å
‰ª∑’Ë®ÿ¥·≈â«≈“°®ÿ¥‰ªµ“¡‡ âπµ√ß “¡“√∂°”Àπ¥§à“
¢Õß·≈–µ“¡∑’Ë°”Àπ¥„π„∫°‘®°√√¡ ‡ªìπµâπ

2) π—°‡√’¬π √â“ß§«“¡§‘¥√«∫¬Õ¥‡™‘ß
¡‚π¿“æ´÷Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√ (Process
conceptual understanding) ®“°°“√ªØ‘∫—µ‘°‘®°√√¡
°“√‡√’¬π°“√ Õπ„π°‘®°√√¡π’È æ∫«à“ π—°‡√’¬π‰¥âæ—≤π“
§«“¡‡¢â“„®®“°°“√®—¥°√–∑”À≈“¬Ê §√—Èß ®π°√–∑—Ëß
π—°‡√’¬π “¡“√∂„™â§«“¡√Ÿâ§«“¡‡¢â“„®∑’Ë‡°’Ë¬«¢âÕß¡“ √â“ß
¢âÕ √ÿª‡ªìπ°√≥’∑—Ë«‰ª ®“°°“√«‘®—¬æ∫«à“ π—°‡√’¬π
 “¡“√∂ √ÿª‰¥â«à“ ∑ÿ°Ê§à“∑’ËÕ¬Ÿà∫√‘‡«≥‡Àπ◊Õ‡ âπµ√ß∑’Ë
ºà“π®ÿ¥®–¡’§à“¡“°°«à“§à“¢Õßæ‘°—¥∑’ËÕ¬Ÿà∫π‡ âπµ√ß
∑’Ëºà“π®ÿ¥·≈â«π—°‡√’¬π “¡“√∂ √ÿª‰¥â«à“ ∑ÿ° Ê §à“ ∑’ËÕ¬Ÿà
„µâ‡ âπµ√ß∑’Ëºà“π®ÿ¥ ®–¡’§à“πâÕ¬°«à“§à“ ∫π‡ âπµ√ß∑’Ë
ºà“π®ÿ¥

2. °‘®°√√¡∑’Ë 2 ‡√◊ËÕß°√“ø¢ÕßÕ ¡°“√‡™‘ß
‡ âπ Õßµ—«·ª√

1) π—° ‡√’ ¬π √â “ß§«“¡§‘¥√«∫¬Õ¥
‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑”
(Action conceptual understanding) ‚¥¬π—°‡√’¬π
 “¡“√∂‡æ‘Ë¡§à“‚¥¬°“√°¥·ªÑπæ‘¡æå [+] ·≈–≈¥§à“
‚¥¬°“√°¥·ªÑπæ‘¡æå [-] ·≈–π—°‡√’¬π¡’°“√‡™◊ËÕ¡‚¬ß
§«“¡√Ÿâ‡¥‘¡‡√◊ËÕß°“√·°â ¡°“√¡“„™â„π°“√À“®ÿ¥µ—¥¢Õß
 ¡°“√‡ âπµ√ß°—∫·°πæ‘°—¥

2) π—° ‡√’ ¬π √â “ß§«“¡§‘¥√«∫¬Õ¥
‡™‘ß¡‚π¿“æ´÷Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√
(Process conceptual understanding) ‚¥¬π—°‡√’¬π
π”§«“¡‡¢â“„®®“°°“√æ—≤π“§«“¡‡¢â“„®„π√–¥—∫°“√®—¥
°√–∑”¡“«‘‡§√“–Àå‡æ◊ËÕ«“¥°√“ø πÕ°®“°π’Èπ—°‡√’¬π
 “¡“√∂§‘¥§”π«≥‡æ◊ËÕ‡ª≈’Ë¬πÕ ¡°“√ ·≈– „ÀâÕ¬Ÿà„π
√Ÿª¡“µ√∞“π‰¥â

3. °‘®°√√¡∑’Ë 3 ‡√◊ËÕß°√“ø¢Õß√–∫∫Õ ¡°“√
‡™‘ß‡ âπ

1) π—° ‡√’ ¬π √â “ß§«“¡§‘¥√«∫¬Õ¥
‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑”
(Action conceptual understanding) ‚¥¬π—°‡√’¬π
 “¡“√∂§”π«≥‡æ◊ËÕ‡ª≈’Ë¬πÕ ¡°“√ ·≈– „ÀâÕ¬Ÿà„π
√Ÿª¡“µ√∞“π ·≈– “¡“√∂‡≈◊Õ°∫√‘‡«≥∑’Ë Õ¥§≈âÕß°—∫
Õ ¡°“√‚¥¬§≈‘°∑’Ë®ÿ¥À√◊Õ ·≈â«≈“°®ÿ¥¥—ß°≈à“«‰ª¬—ß
∫√‘‡«≥∑’Ë Õ¥§≈âÕß°—∫Õ ¡°“√µ“¡∑’Ë°”Àπ¥‰¥â

2) π—° ‡√’ ¬π √â “ß§«“¡§‘¥√«∫¬Õ¥
‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√
(Process conceptual understanding) ‚¥¬π—°‡√’¬π
 “¡“√∂π”§«“¡‡¢â“„®‡°’Ë¬«°—∫°√“ø¢ÕßÕ ¡°“√‡™‘ß‡ âπ
µ—«·ª√‡¥’¬« ·≈–°√“ø¢ÕßÕ ¡°“√‡™‘ß‡ âπ Õßµ—«·ª√
¡“ √â“ß§«“¡À¡“¬‡°’Ë¬«°—∫°√“ø¢Õß√–∫∫Õ ¡°“√‰¥â

3) π—°‡√’¬π √â“ß§«“¡§‘¥√«∫¬Õ¥‡™‘ß
¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫‚§√ß √â“ß (Structural
conceptual understanding) ‚¥¬π—°‡√’¬π “¡“√∂
‡™◊ËÕ¡‚¬ß§«“¡‡¢â“„®‡°’Ë¬«°—∫°√“ø¢ÕßÕ ¡°“√‡™‘ß‡ âπ
µ—«·ª√‡¥’¬« °√“ø¢ÕßÕ ¡°“√‡™‘ß‡ âπ Õßµ—«·ª√
®ÿ¥µ—¥√–À«à“ß‡ âπµ√ß Õß‡ âπ ´÷Ëß‡ªìπ°√–∫«π°“√∑’Ë
‡°’Ë¬«¢âÕß°—π°—∫°“√«“¥°√“ø¢Õß√–∫∫Õ ¡°“√
Õ“®°≈à“«‰¥â«à“π—°‡√’¬π‡°‘¥§«“¡‡¢â“„®„π√–¥—∫π’È
‚¥¬°“√π”‡Õ“§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√À≈“¬ Ê
°√–∫«π°“√∑’Ë ‡°’Ë¬«¢âÕß°—π¡“‡™◊ËÕ¡‚¬ß„Àâ‡°‘¥‡ªìπ
°√–∫«π°“√„À¡à

4. °‘®°√√¡ 4 ‡√◊ËÕß°“√·°âªí≠À“°”Àπ¥°“√
‡™‘ß‡ âπ‚¥¬«‘∏’„™â°√“ø

1) π—° ‡√’ ¬π √â “ß§«“¡§‘¥√«∫¬Õ¥
‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°“√®—¥°√–∑” (Ac-
tion conceptual understanding) ‚¥¬π—°‡√’¬π
 “¡“√∂‡¢’¬πµ—«·ª√∑’Ë ‡°’Ë¬«¢âÕß®“°°“√«‘‡§√“–Àå
 ∂“π°“√≥åªí≠À“ ·≈– “¡“√∂§≈‘°∑’ËªÿÉ¡ ‡æ◊ËÕµ√«® Õ∫
§”µÕ∫µ“¡§” —Ëß„π„∫°‘®°√√¡‰¥â

2) π—° ‡√’ ¬π √â “ß§«“¡§‘¥√«∫¬Õ¥
‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫°√–∫«π°“√
(Process conceptual understanding) π—°‡√’¬π
 “¡“√∂§”π«≥øíß°å™—π®ÿ¥ª√– ß§å ·≈–Õ ¡°“√¢âÕ®”°—¥
‚¥¬π”§«“¡‡¢â“„®‡°’Ë¬«°—∫µ—«·ª√∑’Ë ‡°’Ë¬«¢âÕß¡“
«‘‡§√“–Àå·≈â« √â“ß§«“¡ —¡æ—π∏å„Àâ‡°‘¥‡ªìπøíß°å™—π
®ÿ¥ª√– ß§å ·≈–Õ ¡°“√¢âÕ®”°—¥ πÕ°®“°π’Èπ—°‡√’¬π¡’



118
Journal of Education  Graduate Studies Research
Khon Kaen University
Vol.4, No.1, Jan.-Mar., 2010

§«“¡‡¢â“„®∑’Ë‡°‘¥®“°°“√æ—≤π“ ‚¥¬°“√®—¥°√–∑”
À≈“¬ Ê §√—Èß ®π°√–∑—Ëßπ—°‡√’¬π “¡“√∂„™â§«“¡√Ÿâ§«“¡‡¢â“„®
∑’Ë‡°’Ë¬«¢âÕß¡“ √â“ß¢âÕ √ÿª‡°’Ë¬«°—∫§«“¡ —¡æ—π∏å¢Õß
æ‘°—¥∫√‘‡«≥®ÿ¥·≈–§à“

3) π—° ‡√’ ¬π √â “ß§«“¡§‘¥√«∫¬Õ¥
‡™‘ß¡‚π¿“æ´÷Ëß‡ªìπ§«“¡‡¢â“„®„π√–¥—∫‚§√ß √â“ß
(Structural conceptual understanding) ‚¥¬π—°‡√’¬π
 “¡“√∂‡™◊ËÕ¡‚¬ß§«“¡‡¢â“„®‡°’Ë¬«°—∫°√“ø¢Õß
Õ ¡°“√‡™‘ß‡ âπµ—«·ª√‡¥’¬« °√“ø¢ÕßÕ ¡°“√‡™‘ß‡ âπ
 Õßµ—«·ª√®ÿ¥µ—¥√–À«à“ß°√“ø¢Õß‡ âπµ√ß·≈–·°πæ‘°—¥
π”¡“ √â“ß °√–∫«π°“√§«“¡‡¢â“„®„À¡à‡°’Ë¬«°—∫°“√À“
§à“ Ÿß ÿ¥/µË” ÿ¥

®“°º≈°“√«‘®—¬¢â“ßµâπ æ∫«à“ π—°‡√’¬π‡°‘¥
§«“¡§‘¥√«∫¬Õ¥‡™‘ß¡‚π¿“æ ÷́Ëß‡ªìπ§«“¡‡¢â“„®„π
√–¥—∫°“√®—¥°√–∑” ·≈–√–¥—∫°√–∫«π°“√ „π∑ÿ°
°‘®°√√¡ ·≈–π—°‡√’¬π‡°‘¥§«“¡‡¢â“„®„π√–¥—∫‚§√ß √â“ß
„π°‘®°√√¡∑’Ë 3 ·≈–°‘®°√√¡∑’Ë 4

°“√Õ¿‘ª√“¬º≈°“√«‘®—¬
 “¡“√∂Õ¿‘ª√“¬º≈°“√«‘®—¬‰¥â ¥—ßπ’È
1. ‚ª√·°√¡ The Geometerís Sketchpad

¡’∫∑∫“∑ ”§—≠‡°’Ë¬«°—∫°“√ √â“ß§«“¡‡¢â“„®¢Õßπ—°‡√’¬π
·≈– “¡“√∂¢¬“¬¿“æ¢Õß‡°’Ë¬«°—∫§≥‘µ»“ µ√å®“°
À¡ÿ¡¡Õß∑’ËÀ≈“°À≈“¬ πÕ°®“°π’È¬—ß™à«¬„ÀâºŸâ‡√’¬π
‰¥â —ß‡°µ  ◊∫‡ “–§«“¡ —¡æ—π∏å®“°°“√‡ª≈’Ë¬π·ª≈ß
‡™‘ß‡√¢“§≥‘µ ·≈–æ’™§≥‘µ¥â«¬µπ‡Õß °“√æ—≤π“
°‘®°√√¡°“√‡√’¬π°“√ Õπ«‘™“§≥‘µ»“ µ√å®÷ß‡ªìπ‡√◊ËÕß
∑’Ë ”§—≠‡æ◊ËÕÀ“√Ÿª·∫∫„π°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ
∑’Ë‡À¡“– ¡ ·≈– “¡“√∂æ—≤π“§«“¡√Ÿâ§«“¡‡¢â“„®π—Èπ‰ª
‡ªìπæ◊Èπ∞“π„π°“√»÷°…“§≥‘µ»“ µ√å™—Èπ ŸßµàÕ‰ª Heingraj
(2006) ‰¥â»÷°…“∫∑∫“∑¢Õß‚ª√·°√¡ The Geometerûs
Sketchpad „π°√–∫«π°“√ √â“ß§«“¡‡¢â“„® „π¡‚π¡µ‘
∑“ß‡√¢“§≥‘µ‡°’Ë¬«°—∫°“√‡≈◊ËÕπ¢π“π¢Õßπ—°‡√’¬π
√–¥—∫ª√‘≠≠“µ√’ “¢“§≥‘µ»“ µ√»÷°…“ §≥–»÷°…“»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ™—Èπªï∑’Ë 1 ªï°“√»÷°…“ 2549 ®”π«π
1 §π ‚¥¬„™â°√Õ∫∑ƒ…Æ’§«“¡√Ÿâ Action-Process
Structure (APS) æ∫«à“ °“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ
‚¥¬„™â‚ª√·°√¡ The Geometerûs Sketchpad ™à«¬„Àâ
π—°‡√’¬πæ—≤π“§«“¡‡¢â“„® „π√–¥—∫‚§√ß √â“ß ¿“æ∑’Ë √â“ß
‚¥¬„™â‚ª√·°√¡ The Geometerûs Sketchpad ∑”„Àâ
π—°‡√’¬π “¡“√∂®—¥°√–∑”°—∫«—µ∂ÿ∑’Ë‡§≈◊ËÕπ‰À«π—°‡√’¬π
 “¡“√∂®¥®”·≈–‡°‘¥¿“æ„π„®µàÕ ∂“π°“√≥å∑’Ë ‰¥â‡√’¬π√Ÿâ

´÷Ëß Õ¥§≈âÕß °—∫ß“π«‘®—¬¢Õß°Ø̧¡æ’ °“ ’™“ (2550),
∑’Ë»÷°…“∫∑∫“∑¢Õß‚ª√·°√¡ The Geometerûs
Sketchpad „π°√–∫«π°“√ √â“ß§«“¡‡¢â“„®„π¡‚π¡µ‘
∑“ß§≥‘µ»“ µ√å¢Õßπ—°‡√’¬π æ∫«à“ °“√„™â‚ª√·°√¡
The Geometerûs Sketchpad ∑”„Àâπ—°‡√’¬πæ—≤π“
§«“¡‡¢â“„® „π¡‚π¡µ‘∑“ß§≥‘µ»“ µ√å„π√–¥—∫∑’Ë Ÿß¢÷Èπ

2. §√ŸµâÕß‡ªìπºŸâ∑’Ë¡’∫∑∫“∑§Õ¬™à«¬‡À≈◊Õ
·π–π”„π∫“ß‚Õ°“ ∑’ËºŸâ‡√’¬π‰¡à‡¢â“„®  —ß‡°µæƒµ‘°√√¡
°“√‡√’¬π√Ÿâ¢ÕßºŸâ‡√’¬π„π√–À«à“ß°“√¥”‡π‘π°‘®°√√¡
°“√‡√’¬π√Ÿâ πÕ°®“°π’È§√Ÿ¡’Àπâ“∑’Ë®—¥‡µ√’¬¡°‘®°√√¡°“√‡√’¬π
°“√ Õπ„Àâ‡À¡“– ¡°—∫§«“¡·µ°µà“ß¢ÕßºŸâ‡√’¬π ‡πâπ„Àâ
ºŸâ‡√’¬π‡√’¬π√Ÿâ¥â«¬µπ‡Õß·≈–√à«¡®—¥°‘®°√√¡°“√‡√’¬π√Ÿâ

3. „π√–À«à“ßªØ‘∫—µ‘°“√ Õπ §√ŸµâÕß§Õ¬
Õ∏‘∫“¬‡æ◊ËÕ„Àâπ—°‡√’¬π‡°‘¥§«“¡‡¢â“„®¡“°¢÷Èπ πÕ°®“°
π’È‡¡◊ËÕπ—°‡√’¬π· ¥ßæƒµ‘°√√¡°“√‡√’¬π√Ÿâ§√ŸµâÕß∑”°“√®¥
∫—π∑÷°·π«§«“¡§‘¥ ª√–‡¥Áπµà“ßÊ‡°’Ë¬«°—∫°“√·°âªí≠À“
Õÿª √√§À√◊Õªí≠À“„π∑ÿ°¥â“π∑’Ëπà“ π„® ‡æ◊ËÕ√«∫√«¡
‡ªìπ¢âÕ¡Ÿ≈„π°“√®—¥°‘®°√√¡°“√‡√’¬π√Ÿâ

4. §” —Ëß„π°‘®°√√¡ µâÕß‡ªìπ§” —Ëß∑’Ëπ—°‡√’¬π
 “¡“√∂‡¢â“„®‰¥âµ√ßµ“¡®ÿ¥ª√– ß§å§”∂“¡À√◊Õ
§” —Ëß§«√‡ªìπ‰ªµ“¡≈”¥—∫ ·≈– Õ¥§≈âÕß°—∫ ∂“π°“√≥å
∑’Ë®—¥‡µ√’¬¡‰«â ∑’Ë ”§—≠§◊ÕµâÕß‡ªìπ§” —Ëß∑’Ëπ—°‡√’¬π
 “¡“√∂®—¥°√–∑”°—∫«—µ∂ÿ‡æ◊ËÕ„Àâπ—°‡√’¬π “¡“√∂ √â“ß
§«“¡‡¢â“„®¥â«¬µπ‡Õß

5. ‡«≈“„π°“√ªØ‘∫—µ‘°‘®°√√¡°“√‡√’¬π√Ÿâ ‚¥¬
„™â‚ª√·°√¡ The Geometerís Sketchpad §«√¡’‡«≈“„π
°“√ªØ‘∫—µ‘°‘®°√√¡Õ¬à“ßπâÕ¬ 2 ™—Ë«‚¡ßµ‘¥µàÕ°—π ·≈–
1 ™—Ë«‚¡ß ”À√—∫°“√‡ πÕß“π∑’Ë‡°’Ë¬«°—∫·π«§‘¥„π°“√
·°âªí≠À“„π·µà≈–°‘®°√√¡

¢âÕ‡ πÕ·π–
ºŸâ«‘®—¬¡’¢âÕ‡ πÕ·π–¥—ßµàÕ‰ªπ’È
1. „π°“√‡√’¬π°“√ Õπ‚¥¬„™â‚ª√·°√¡ The

Geometerûs Sketchpad ‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬„π°“√‡√’¬π√Ÿâ
ºŸâ ÕπµâÕß√Ÿâ»—°¬¿“æ·≈–°“√„™âß“π‡°’Ë¬«°—∫‚ª√·°√¡
¥—ßπ—ÈπºŸâ ÕπµâÕß®—¥‡µ√’¬¡°“√ Õπ·≈–°‘®°√√¡
∑’Ë‡À¡“– ¡°—∫‡π◊ÈÕÀ“ ·≈–ºŸâ Õπ§«√¡’°“√»÷°…“À“
§«“¡√Ÿâ‡æ‘Ë¡‡µ‘¡ ‡æ◊ËÕπ”‰ª®—¥·ºπ°“√®—¥°“√‡√’¬π√Ÿâ
∑’Ëæ—≤π“„ÀâºŸâ‡√’¬π¡’∑—°…– ¡’§«“¡√Ÿâ§«“¡‡¢â“„® ¡’‡®µ§µ‘
∑’Ë¥’ µ≈Õ¥®π “¡“√∂π”§«“¡√Ÿâ§«“¡‡¢â“„®∑’Ë‡°‘¥¢÷Èπ¡“
ª√–¬ÿ°µå„™â„π ∂“π°“√≥åµà“ß Ê ‰¥â
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¡À“«‘∑¬“≈—¬¢Õπ·°àπ
ªï∑’Ë 4 ©∫—∫∑’Ë 1 ¡°√“§¡ - ¡’π“§¡ 2553

2. §√Ÿ§«√§”π÷ß«à“‚ª√·°√¡ The Geometerûs
Sketchpad ‡ªìπ‡∑§‚π‚≈¬’∑’Ë¡’»—°¬¿“æ„π°“√ ”√«®
´÷Ëßπ—°‡√’¬π “¡“√∂ √â“ß§«“¡√Ÿâ§«“¡‡¢â“„®‚¥¬°“√ªØ‘∫—µ‘
¥â«¬µπ‡Õß ·µà‰¡à “¡“√∂‡¢â“¡“·∑πºŸâ Õπ‰¥â ·≈–‰¡à
 “¡“√∂π”¡“„™â‡æ◊ËÕ·∑π∑’Ë∑—°…–æ◊Èπ∞“π∑“ß§≥‘µ»“ µ√å
¢Õßπ—°‡√’¬π‰¥â ¥—ßπ—Èπ§√Ÿ®–µâÕß‡ªìπºŸâ®—¥°‘®°√√¡
∑’Ë‡À¡“– ¡‡æ◊ËÕ„Àâπ—°‡√’¬π “¡“√∂„™âª√–‚¬™πå®“°
‚ª√·°√¡ The Geometerûs Sketchpad ‰¥âÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ

3. °“√π”‚ª√·°√¡ The Geometerûs
Sketchpad ‡¢â“¡“„™â„π°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ
§√ŸµâÕß‡≈◊Õ°∫Ÿ√≥“°“√„™â°—∫‡π◊ÈÕÀ“∑’Ë¡’§«“¡ Õ¥§≈âÕß
·≈–‡À¡“– ¡°—∫ºŸâ‡√’¬π ‡æ◊ËÕ„Àâπ—°‡√’¬π‡°‘¥§«“¡‡¢â“„®
Õ¬à“ß·∑â®√‘ß ·≈–°“√®—¥°‘®°√√¡°“√‡√’¬π°“√ Õπ
µâÕß§”π÷ß∂÷ß√–¬–‡«≈“„π°“√„Àâπ—°‡√’¬π∑”°‘®°√√¡∑’Ë

‡À¡“– ¡ ‰¡à¡“°‡°‘π‰ª À√◊ÕπâÕ¬‡°‘π‰ª ‡æ◊ËÕ„ÀâºŸâ‡√’¬π
‰¥â¡’‚Õ°“ ·°âªí≠À“¥â«¬µπ‡Õß„π°“√∑”°‘®°√√¡

4. ∫∑∫“∑¢Õß§√Ÿ §◊Õ ‡™◊ËÕ¡‚¬ß§«“¡√Ÿâ
§«“¡‡¢â“„®‡¥‘¡¢ÕßºŸâ‡√’¬π„Àâ Õ¥§≈âÕß°—∫§«“¡√Ÿâ
§«“¡‡¢â“„®„À¡à ‡æ◊ËÕ„Àâπ—°‡√’¬π “¡“√∂ √â“ß§«“¡√Ÿâ
§«“¡‡¢â“„®∑’Ë§ß∑π

5. §«√¡’°“√ Õπ§«“¡√Ÿâ‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫
 —≠≈—°…≥å∑“ß§≥‘µ»“ µ√å °“√¥”‡π‘π°“√∑“ß
§≥‘µ»“ µ√å„Àâ°—∫π—°‡√’¬π ‡æ◊ËÕπ—°‡√’¬π·°âªí≠À“‰¥â
Õ¬à“ß∂Ÿ°µâÕß ¡∫Ÿ√≥å

6. ∫∑∫“∑¢Õß ¡“™‘°„π°≈ÿà¡ ¡’Õ‘∑∏‘æ≈„π
°“√∑”°‘®°√√¡ „π°“√µ—¥ ‘π„®°“√·°âªí≠À“∑’Ëπ—°‡√’¬π
°”≈—ß‡º™‘≠Õ¬Ÿà ¥—ßπ—Èπ„π°“√‡√’¬π°“√ Õπ§≥‘µ»“ µ√å
®÷ß§«√¡ÿàß‡πâπ°“√ √â“ßªØ‘ —¡æ—π∏å‡™‘ß —ß§¡ ‡æ◊ËÕ √â“ß
§«“¡√Ÿâ§«“¡‡¢â“„®
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