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Data Mining in Learning Management System:
ATutor Case Study

Sunee Raksakietisak*

ABSTRACT

Data mining is a process of knowledge discovery from transactional database for
the purpose of management, decision making and strategic planning. The objectives of this paper
are to do data mining from Learning Management System çATutoré. The problem tasks for
mining include statistics of course characteristics, clustering of level of course usage, building
classification model for level of course usage, and building regression model predicting course
access from course characteristics. Open source software were used in data mingng include
SPOON Data Integration of Pentaho open suit for data preparation from MySQL database,
R program for descriptive statistics and Weka for data modeling. The results from data mining
give status report of ATutor system usage in teaching and learning for each faculty and that the
university administrators can use the results for strategic management and planning to motivate
the faculty members in order to increase the usage.
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∫∑π”
√–∫∫ ATutor ‡ªìπ√–∫∫®—¥°“√‡√’¬πÕÕπ‰≈πå (Learning Management System À√◊Õ LMS)

‚Õ‡æπ´Õ√å ∑’Ëæ—≤π“‚¥¬ ATRC (The Adaptive Technology Resource Center) ¡À“«‘∑¬“≈—¬‚∑√Õπ‚∑
ª√–‡∑»·§π“¥“ √–∫∫‰¥â¡’°“√æ—≤π“µàÕ‡π◊ËÕßµ—Èß·µàªï æ.». 2545 (§.». 2002) [1]

¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ À√◊Õ ¡»«. ‰¥âª√—∫·µàß·≈–„™âß“πµ—Èß·µà¿“§°“√»÷°…“∑’Ë 1/2546
[2] ‰¥â¡’°“√æ—≤π“¡Õ¥Ÿ≈°“√«‘‡§√“–Àå¢âÕ Õ∫„Àâ°—∫√–∫∫°“√∑¥ Õ∫ÕÕπ‰≈πå¢Õß ATutor [3]

«—µ∂ÿª√– ß§å¢Õß°“√«‘®—¬ ‡æ◊ËÕª√–¬ÿ°µå„™âÀ≈—°°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈ (data mining)  √â“ß§«“¡√Ÿâ
(knowledge) ®“°∞“π¢âÕ¡Ÿ≈ª√–¡«≈º≈√“¬°“√ (transaction) ¢Õß√–∫∫®—¥°“√°“√‡√’¬π·∫∫ÕÕπ‰≈πå
ATutor ¢Õß¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤‡æ◊ËÕ„Àâ‰¥â “√ π‡∑»∑’ËºŸâ∫√‘À“√¡À“«‘∑¬“≈—¬ “¡“√∂„™â°”Àπ¥
·ºπ°≈¬ÿ∑∏å∑’Ë®– àß‡ √‘¡ °√–µÿâπ  √â“ß·√ß®Ÿß„® „ÀâÀπà«¬ß“π·≈–§≥“®“√¬å„™â°“√‡√’¬π°“√ Õπ·∫∫
ÕÕπ‰≈πåº ¡º “π°—∫°“√‡√’¬π°“√ Õπ·∫∫ª°µ‘„Àâ‡°‘¥‡ªìπ°“√®—¥°“√‡√’¬π°“√ Õπ·∫∫‰Œ∫√‘¥ (hybrid)
¡“°¢÷Èπ [4]

°√Õ∫·π«§‘¥‡™‘ß∑ƒ…Æ’‡°’Ë¬«°—∫°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈
°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈ ‡ªìπ°√–∫«π°“√ √â“ß§«“¡√Ÿâ®“°∞“π¢âÕ¡Ÿ≈ª√–¡«≈º≈√“¬°“√ ‡æ◊ËÕ„™â„π

°“√∫√‘À“√ °“√µ—¥ ‘π„® ·≈–°“√«“ß·ºπ‡™‘ß°≈¬ÿ∑∏å ‚¥¬„™â«‘∏’∑“ß ∂‘µ‘ (statistics) À√◊Õ«‘∏’°“√‡√’¬π√Ÿâ
¢Õß‡§√◊ËÕß (machine learning) ‚¥¬°“√æ—≤π“Õ—≈°Õ√‘∑÷¡ å∑’Ë √â“ßµ—«·∫∫°“√‡√’¬π√ŸâÀ√◊Õ‚¡‡¥≈®“°¢âÕ¡Ÿ≈
®”π«π¡“° (training set) ·≈–ª√–‡¡‘πµ—«·∫∫«à“¡’§«“¡∂Ÿ°µâÕß‡æ’¬ß„¥®“°¢âÕ¡Ÿ≈Õ’°™ÿ¥Àπ÷Ëß (test set) [5, 6]

ª√–‡¿∑¢Õß‚®∑¬å/ªí≠À“ ∑’Ë∑”‡À¡◊Õß¢âÕ¡Ÿ≈ (Problem task)
®“°§«“¡µâÕß°“√¢Õß§«“¡√Ÿâ∑’ËµâÕß°“√®“°¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈∑’Ë¡’®”π«π¡“° ºŸâ∑”‡À¡◊Õß¢âÕ¡Ÿ≈

µâÕß “¡“√∂∑’Ë®–·ª≈ß§«“¡µâÕß°“√„Àâ™—¥«à“‡ªìπª√–‡¿∑‚®∑¬å/ªí≠À“·∫∫„¥ ‡æ◊ËÕ∑’Ë®–„™â«‘∏’°“√‰¥â∂Ÿ°µâÕß
‰¥â·°à

- °“√ √ÿª¢âÕ¡Ÿ≈ (descriptive)
‡ªìπ°“√ √ÿª¢âÕ¡Ÿ≈„Àâ‰¥â “√ π‡∑»∑’Ëπ”‰ª„™â‰¥â ‚¥¬π”‡ πÕ¥â«¬ ∂‘µ‘ (statistics) ‡™àπ

®”π«π·≈–√âÕ¬≈– §à“°≈“ß·≈–§à“°“√°√–®“¬ À√◊Õ§à“‡ªÕ√å‡´Áπ‰µ≈åµà“ßÊ Õ“®®–· ¥ßº≈≈—æ∏å‡ªìπ·∫∫
°√“ø (visualization)

- °“√®”·π°ª√–‡¿∑ (classification)
‡ªìπ°“√ √â“ß‚¡‡¥≈ ”À√—∫°“√®”·π°ª√–‡¿∑¢âÕ¡Ÿ≈®“°§ÿ≥ ¡∫—µ‘À√◊Õ·Õµ∑√‘∫‘«µå (attribute)

¢Õß¢âÕ¡Ÿ≈ ‚¥¬µâÕß√Ÿâª√–‡¿∑¢Õß¢âÕ¡Ÿ≈ (class) º≈≈—æ∏å∑’Ë‰¥â®–‡ªìπ°Ø‡æ◊ËÕ√–∫ÿª√–‡¿∑¢Õß¢âÕ¡Ÿ≈®“°
·Õµ∑√‘∫‘«µå¢Õß¢âÕ¡Ÿ≈ µ—«Õ¬à“ßÕ—≈°Õ√‘∑÷¡ å ‡™àπ ID3, J48 ‡ªìπµâπ §«“¡√Ÿâ∑’Ë‰¥â®–‡ªìπ°Æ ”À√—∫®”·π°
ª√–‡¿∑

- °“√æ¬“°√≥å (prediction)
‡ªìπ°“√ √â“ß‚¡‡¥≈ ”À√—∫°“√æ¬“°√≥å·Õµ∑√‘∫‘«µåµ—«„¥µ—«Àπ÷Ëß®“°·Õµ∑√‘∫‘«µåµ—«Õ◊Ëπ

µ—«Õ¬à“ßÕ—≈°Õ√‘∑÷¡ ‡™àπ Multiple Linear Regression §«“¡√Ÿâ∑’Ë‰¥â®–‡ªìπ ¡°“√æ¬“°√≥å
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- °“√·∫àß°≈ÿà¡¢âÕ¡Ÿ≈ (clustering)
‡ªìπ°“√·∫àß¢âÕ¡Ÿ≈∑’Ë¡’≈—°…≥–§≈â“¬°—πÕÕ°‡ªìπ°≈ÿà¡‚¥¬„™â·Õµ∑√‘∫‘«µå¢Õß¢âÕ¡Ÿ≈‡ªìπ

µ—«·∫àß µ—«Õ¬à“ßÕ—≈°Õ√‘∑÷¡ ‡™àπ Simple K-Mean º≈≈—æ∏å∑’Ë‰¥â®–‡ªìπ°“√®—¥°≈ÿà¡¢âÕ¡Ÿ≈‰¥â centroid ¢Õß
°≈ÿà¡‡ªìπ§à“‡©≈’Ë¬ (mean) ¢Õß·Õµ∑√‘∫‘«µåµà“ßÊ

- °“√À“§«“¡ —¡æ—π∏å¢Õß¢âÕ¡Ÿ≈ (Association)
‡ªìπ°“√À“§«“¡ —¡æ—π∏å¢Õß·Õµ∑√‘∫‘«µå¢Õß¢âÕ¡Ÿ≈«à“ ·Õµ∑√‘∫‘«µå„¥¡’§«“¡ —¡æ—π∏å°—∫

·Õµ∑√‘∫‘«µå„¥ µ—«Õ¬à“ßµâπ·∫∫ §◊Õ ‚®∑¬å∑’Ë‡√’¬°«à“ °“√«‘‡§√“–Àåµ√–°√â“ ‘π§â“ (Market Basket
Analysis) ‡æ◊ËÕæ‘®“√≥“ ‘π§â“∑’ËºŸâ´◊ÈÕ¡—°®– ◊́ÈÕæ√âÕ¡°—π µ—«Õ¬à“ßÕ—≈°Õ√‘∑÷¡ ‡™àπ Apriori º≈≈—æ∏å∑’Ë‰¥â®–
‡ªìπ°Æ§«“¡ —¡æ—π∏å·∫∫ IF ... THEN

¡“µ√∞“π°√–∫«π°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈
CRISP-DM [7] À√◊Õ CRoss Industry Standard Process ‡ªìπ‡«Á∫‰´µåÕâ“ßÕ‘ß ”À√—∫

¡“µ√∞“π°√–∫«π°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈ ¥—ß· ¥ß„π√Ÿª∑’Ë 1 ¡’ 6 ¢—ÈπµÕπ ‰¥â·°à

1. Business Understanding §◊Õ°“√‡¢â“„®‚®∑¬å/
ªí≠À“∑’ËµâÕß°“√§”µÕ∫®“°°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈
µâÕß “¡“√∂∫Õ°‰¥â«à“‡ªìπ‚®∑¬åª√–‡¿∑„¥

2. Data Understanding §◊Õ°“√√Ÿâ«à“¢âÕ¡Ÿ≈∑’Ë®–µÕ∫‚®∑¬å
®–‰¥â¡“®“°‰Àπ ‡™àπ ®“°µ“√“ß‰Àπ ·≈–·Õµ∑√‘∫‘«µå
„¥„π∞“π¢âÕ¡Ÿ≈À≈—° À√◊ÕÀ“°„π∞“π¢âÕ¡Ÿ≈À≈—°¡’
¢âÕ¡Ÿ≈‰¡à§√∫ ‰¡à‡æ’¬ßæÕ Õ“®®–µâÕßπ”¢âÕ¡Ÿ≈®“°
·À≈àßÕ◊Ëπ¡“ ¡∑∫ ¢âÕ¡Ÿ≈∑’ËµâÕß°“√®–‰¥â¡“¥â«¬«‘∏’„¥

3. Data preparation §◊Õ°“√®—¥∑”¢âÕ¡Ÿ≈∑’ËµâÕß°“√
‡æ◊ËÕ°“√«‘‡§√“–Àå‚®∑¬å∑’ËµâÕß°“√ ¢—ÈπµÕππ’È®–„™â
‡«≈“¡“° µâÕß¡’°“√·ª≈ß¢âÕ¡Ÿ≈ (transformation)
‡æ◊ËÕ„Àâ‰¥â¢âÕ¡Ÿ≈∑’ËµâÕß°“√

4. Modeling §◊Õ°“√ √â“ß‚¡‡¥≈À√◊Õ°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
‡æ◊ËÕµÕ∫‚®∑¬å·≈–‰¥â§«“¡√Ÿâ∑’ËµâÕß°“√®“°∞“π¢âÕ¡Ÿ≈

√Ÿª∑’Ë 1 CRISP-DM 5. Evaluation §◊Õ°“√ª√–‡¡‘π‚¡‡¥≈∑’Ë‰¥â«à“¥’‡æ’¬ß„¥
À“°¬—ß‰¡à¥’À√◊ÕµÕ∫‚®∑¬å∑’ËµâÕß°“√ Õ“®®–µâÕß
°≈—∫‰ª¢—ÈπµÕπ∑’Ë 1 ‡™àπ °“√ª√—∫‚®∑¬å °“√À“
 “‡Àµÿ«à“∑”‰¡º≈≈—æ∏å®÷ß‰¡à‡ªìπ‰ª¥—ß∑’Ë§“¥À«—ß

6. Deployment §◊Õ°“√π”º≈≈—æ∏å‰ª„™â ‡™àπ °“√π”
°Æ∑’Ë ‰¥â ‰ª„™â À√◊Õ°“√π” ¡°“√æ¬“°√≥å‰ª„™â
‡ªìπµâπ
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°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈√–∫∫ LMS
¡’ß“π«‘®—¬∑’Ë∑”‡À¡◊Õß¢âÕ¡Ÿ≈‡æ◊ËÕ§âπÀ“§«“¡√Ÿâ®“°√–∫∫°“√®—¥°“√‡√’¬π°“√ Õπ„π√–∫∫∑’Ë

À≈“°À≈“¬ [8] ∑—Èß√–∫∫∑’Ë‡ªìπ‡™‘ßæ“≥‘™¬å ·≈–√–∫∫∑’Ë‡ªìπ‚Õ‡æπ´Õ√å  ‡™àπ Moodle [9, 10] ·µà‡∑à“∑’Ë
∑√“∫¬—ß‰¡à¡’°“√¥”‡π‘π°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈„π√–∫∫ ATutor ¥—ßπ—Èπ°“√¥”‡π‘π°“√π’È®–‡ªìπª√–‚¬™πåµàÕºŸâ„™â
√–∫∫ ATutor „π°“√®—¥°“√‡√’¬π°“√ ÕπÕÕπ‰≈πå ´÷Ëß‡ªìπ√–∫∫Àπ÷Ëß∑’Ë¡’°“√„™â¡“°„πª√–‡∑»‰∑¬ [11]

´Õøµå·«√å∑’Ë„™â„π°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈
´Õøµå·«√å∑’Ë„™â„π°“√¥”‡π‘π°“√‡°’Ë¬«°—∫°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈Õ“®®–µâÕß„™âÀ≈“¬µ—«ª√–°Õ∫°—π

[12] ∑—Èß´Õøµå·«√å∑’Ë™à«¬„π°“√‡µ√’¬¡¢âÕ¡Ÿ≈ ´Õøµå·«√å∑“ß ∂‘µ‘ ·≈–´Õøµå·«√å∑“ß°“√‡√’¬π√Ÿâ¢Õß‡§√◊ËÕß
´Õøµå·«√å∑’Ë„™â„πß“π«‘®—¬π’È‡ªìπ´Õøµå·«√å‚Õ‡æπ´Õ√å ∑—ÈßÀ¡¥ ‰¥â·°à

- Pentaho open suit [13] „™â§Õ¡‚æ‡πâπµå Data Integration ™◊ËÕ SPOON ‡æ◊ËÕ®—¥‡µ√’¬¡
¢âÕ¡Ÿ≈ ∫π∞“π¢âÕ¡Ÿ≈ MySQL §«∫§Ÿà°—∫ Microsoft Excel

- ‚ª√·°√¡ R [14] ‡æ◊ËÕ«‘‡§√“–Àå ∂‘µ‘‡∫◊ÈÕßµâπ ”À√—∫Õ∏‘∫“¬≈—°…≥–¢âÕ¡Ÿ≈
- Weka [15] ‡æ◊ËÕ √â“ß‚¡‡¥≈°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈

«‘∏’°“√»÷°…“
∞“π¢âÕ¡Ÿ≈∑’Ë„™â„π°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈‡ªìπ∞“π¢âÕ¡Ÿ≈¢Õß√–∫∫ ATutor „πÀπ÷Ëßªï°“√»÷°…“

µ—Èß·µà«—π∑’Ë 25 µÿ≈“§¡ 2550 (2007-10-25) ∂÷ß«—π∑’Ë 17 µÿ≈“§¡ 2551 (2008-10-17) ÷́Ëß¡’¢âÕ¡Ÿ≈¢Õß
 Õß¿“§°“√»÷°…“§◊Õ ¿“§°“√»÷°…“∑’Ë 2/2550 ·≈–¿“§°“√»÷°…“∑’Ë 1/2551 [16]

‚®∑¬å∑’ËµâÕß°“√§”µÕ∫®“°°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈
¢âÕ 1: ®”π«π«‘™“„π ATutor ¢Õß·µà≈–§≥– (faculty) „π·µà≈–¿“§°“√»÷°…“ (semester)

·¬°µ“¡ª√–‡¿∑«‘™“ (course_type) «à“‡ªìπ«‘™“µ“¡À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬ À√◊Õ«‘™“µ“¡Õ—∏¬“»—¬
¢âÕ 2: ¡’°“√„™âß“π„π≈—°…≥–µà“ßÊ ¡“°πâÕ¬‡æ’¬ß„¥ ‡™àπ °“√ √â“ß‡æ®‡π◊ÈÕÀ“ °“√ √â“ß

¢âÕ Õ∫ÕÕπ‰≈πå °“√ √â“ßª√–°“» °“√ √â“ß·À≈àß‡√’¬π√Ÿâ√“¬«‘™“ °“√¡Õ∫À¡“¬ß“π/°“√∫â“π ‡ªìπµâπ
·≈–º≈¢Õß°“√‡¢â“„™âß“π¢Õßπ‘ ‘µ ‡™àπ ®”π«ππ‘ ‘µ∑’Ë≈ß∑–‡∫’¬π‡√’¬π ®”π«π§√—Èß¢Õß°“√‡¢â“„™â«‘™“ ‡ªìπµâπ

¢âÕ 3: „π√“¬«‘™“∑—ÈßÀ¡¥ “¡“√∂®—¥°≈ÿà¡«‘™“‡æ◊ËÕ∫Õ° ∂“π–¢Õß°“√„™âß“π«à“¡’°“√„™âß“π¡“°
πâÕ¬‡æ’¬ß„¥ ‡™àπ ‡ªìπ«‘™“∑’Ë‰¡à§àÕ¬‰¥â„™âß“π «‘™“∑’Ë¡’°“√„™âß“π„π√–¥—∫ª“π°≈“ß À√◊Õ«‘™“∑’Ë¡’°“√„™âß“π„π
√–¥—∫¡“° ‡æ◊ËÕ “¡“√∂„™â‡ªìπ‡°≥±å„π°“√ √â“ß·√ß®Ÿß„®„π°“√„Àâ¿“√–ß“π

¢âÕ 4: ®”π«πÕ“®“√¬å∑’Ë„™â ATutor ¢Õß·µà≈–§≥– (faculty) „π·µà≈–¿“§°“√»÷°…“ (semester)
·¬°µ“¡ ∂“π–°“√„™âß“π (ActiveStatus)

¢âÕ 5: ®“°¢âÕ 3  √â“ß‚¡‡¥≈¢Õß°“√®—¥°≈ÿà¡«à“°“√∑’Ë®–®”·π°«‘™“«à“¡’°“√„™âß“π„π√–¥—∫„¥
„™â‡°≥±å„¥¡“®—∫

¢âÕ 6: ·Õµ∑√‘∫‘«µåÀ√◊Õµ—«·ª√„¥∑’Ë àßº≈µàÕ°“√‡¢â“„™âß“π¢Õß«‘™“∫â“ß
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∞“π¢âÕ¡Ÿ≈·≈–·Õµ∑√‘∫‘«µå∑’Ë‡°’Ë¬«¢âÕß
¢âÕ¡Ÿ≈„π∞“π¢âÕ¡Ÿ≈∑’Ë„™â„π°“√‡µ√’¬¡¢âÕ¡Ÿ≈ ”À√—∫°“√«‘‡§√“–Àå· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 µ“√“ß¢âÕ¡Ÿ≈∑’Ë„™â„π°“√‡µ√’¬¡¢âÕ¡Ÿ≈

™◊ËÕµ“√“ß §”Õ∏‘∫“¬ ·Õµ∑√‘∫‘«µå ”§—≠ √–‡∫’¬π

AT_member ºŸâ„™â member_id, email, 26,553
first_name, last_name

AT_courses «‘™“ course_id, member_id, 405
created_date, title

AT_content ‡æ®‡π◊ÈÕÀ“ content_id, course_id 9,841
AT_tests ¢âÕ Õ∫ test_id, course_id 527
AT_news ª√–°“» news_id, course_id 1,072
AT_links ·À≈àß«‘∑¬“°“√ link_id, cat_id 1,517
AT_links_categories cat_id, owner_id* 506
AT_assignments ß“π/°“√∫â“π assignment_id, course_id 254
AT_faq_topic §”∂“¡∑’Ë∂“¡∫àÕ¬ topic_id, course_id 52
AT_glossary Õ¿‘∏“π»—æ∑å word_id, course_id 1,281
AT_polls ‚æ≈ poll_id, course_id 86
AT_course_enrollment π‘ ‘µ∑’Ë≈ß∑–‡∫’¬π member_id, course_id 7,267
AT_course_stats °“√‡¢â“„™â«‘™“ course_id, login_date, 29,809

guests, members
AT_member_track °“√‡¢â“¥Ÿ‡æ®‡π◊ÈÕÀ“¢Õßπ‘ ‘µ member_id, course_id, 38,305

content_id
AT_forums °√–¥“π π∑π“ forum_id, num_topics, 401

num_posts
AT_forums_courses forum_id, course_id 302
AT_blog_posts ∫≈ÁÕ° post_id, owner_id* 412

*À¡“¬‡Àµÿ: ‡À¡◊Õπ°—∫ course_id
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µ—«·ª√/·Õµ∑√‘∫‘«µå∑’ËµâÕß°“√ ”À√—∫µÕ∫‚®∑¬å
·Õµ∑√‘∫‘«µå‡°’Ë¬«°—∫«‘™“∑’ËµâÕß°“√·∫àß‡ªìπ 3  à«π §◊Õ
1. ·Õµ∑√‘∫‘«µå¢Õß«‘™“ ‰¥â·°à

ë course_id: √À— «‘™“
ë member_id: √À— ‡®â“¢Õß«‘™“
ë created_date: «—π∑’Ë √â“ß«‘™“
ë title: ™◊ËÕ«‘™“
ë email: Õ’‡¡≈¢Õß‡®â“¢Õß«‘™“ ´÷Ëß®–°”Àπ¥„Àâ‡ªìπÕ’‡¡≈∑’Ë ¡»«. ÕÕ°„Àâ‡√’¬°

«à“∫—«»√’‰Õ¥’
ë first_name: ™◊ËÕ‡®â“¢Õß«‘™“
ë last_name: π“¡ °ÿ≈‡®â“¢Õß«‘™“
ë fac_id: √À— Àπà«¬ß“π„π√–¥—∫§≥–
ë fac_name: ™◊ËÕÀπà«¬ß“π„π√–¥—∫§≥–
ë semester: ¿“§°“√»÷°…“∑’Ë«‘™“π—Èπ‡ªî¥„™âß“π (2/2550 À√◊Õ 1/2551)
ë course_type: ª√–‡¿∑¢Õß«‘™“ ¡’§à“‡ªìπ SWU À√◊Õ GEN (SWU §◊Õ «‘™“µ“¡

À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬ ·≈– GEN §◊Õ«‘™“µ“¡Õ—∏¬“»—¬∑’ËºŸâ Õπ
ª√–¬ÿ°µå„™â ATutor)

·Õµ∑√‘∫‘«µå„π à«ππ’È®–‰¥â®“°µ“√“ß AT_course, AT_member ‚¥¬„™â member_id
‡ªìπµ—«‡™◊ËÕ¡‡æ◊ËÕπ”§à“¢Õß email (®–‡ªìπ email ¢Õß ¡»«. ‡∑à“π—Èπ ´÷Ëß‡√’¬°«à“∫—«»√’‰Õ¥’) ‰ª·¡ª°—∫
¢âÕ¡Ÿ≈¢Õß∞“π¢âÕ¡Ÿ≈¡À“«‘∑¬“≈—¬ (SUPREME) ‡æ◊ËÕ¥÷ß§à“ fac_id, fac_name „Àâ°—∫ member_id π—ÈπÊ
‡æ◊ËÕ∑’Ë®–∑√“∫«à“«‘™“π—Èπ‡ªìπ¢ÕßÀπà«¬ß“π„¥  à«π semester ‰¥â®“° created_date µ“¡‡ß◊ËÕπ‰¢µàÕ‰ªπ’È
∂â“ created_date Õ¬Ÿà√–À«à“ß 2007-10-25 ∂÷ß 2008-02-28 semester = 2_2550 ∑’Ë‡À≈◊Õ®–‡ªìπ
semester = 1_2551  à«π course_type ®–¥Ÿ∑’Ë title ∂â“ title ¢÷Èπµâπ¥â«¬√À— µ“¡À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬
course_type = SWU ∑’Ë‡À≈◊Õ®–‡ªìπ course_type = GEN

2. ·Õµ∑√‘∫‘«µå„π à«π∑’Ë‡ªìπ‡π◊ÈÕÀ“∑’ËºŸâ Õπ‡ªìπ§π √â“ß  à«ππ’È®–‡ªìπ à«π∑’Ë‡√’¬°«à“§Õ√å ·«√å
(courseware) ´÷ËßºŸâ Õπ “¡“√∂∑’Ë®–∑”°“√ Backup «‘™“‡¡◊ËÕ ‘Èπ°“√ Õπ„π·µà≈–¿“§°“√»÷°…“ ·≈–π”¡“
Restore  ”À√—∫°“√ Õπ„π¿“§°“√»÷°…“µàÕ‰ª ‚¥¬‰¡àµâÕß √â“ß„À¡à ‡æ’¬ß·µàª√—∫ª√ÿß∫“ß à«π ‰¥â·°à

ë content: ®”π«π‡æ®‡π◊ÈÕÀ“ (Content Pages)
ë announce: ®”π«πª√–°“» (Announcements/News)
ë test: ®”π«π¢âÕ Õ∫/·∫∫ Õ∫∂“¡ (Test & Surveys)
ë link: ®”π«π·À≈àß«‘∑¬“°“√√“¬«‘™“ (Links)
ë assign: ®”π«πß“π∑’Ë¡Õ∫À¡“¬ (Assignments)
ë glossary: ®”π«πÕ¿‘∏“π»—æ∑å (Glossary)
ë faq: ®”π«π§”∂“¡∑’Ë∂“¡∫àÕ¬ (FAQ)
ë poll: ®”π«π‚æ≈ (Polls)
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3. ·Õµ∑√‘∫‘«µå„π à«π°“√„™âß“π¢ÕßºŸâ‡√’¬π ‚¥¬·Õµ∑√‘∫‘«µå„π à«ππ’È®–‡ªìπ¢âÕ¡Ÿ≈¢Õß°“√
„™âß“π«‘™“°“√„π°“√ Õπ¿“§°“√»÷°…“Àπ÷ËßÊ À“°°“√ Õπ‡ √Á® ‘Èπ·≈â«‡¡◊ËÕ Backup «‘™“ ·≈–π”¡“
Restore ‡æ◊ËÕ°“√ Õπ„π¿“§°“√»÷°…“µàÕ‰ª ¢âÕ¡Ÿ≈ à«ππ’È®–‰¡à¡“ ‰¥â·°à

ë enroll: ®”π«πºŸâ≈ß∑–‡∫’¬π‡√’¬π
ë coAccess: ®”π«π§√—Èß¢Õß°“√‡¢â“„™â«‘™“
ë paAccess: ®”π«π§√—Èß¢Õß°“√‡¢â“¥Ÿ‡æ®‡π◊ÈÕÀ“
ë forumTopic: ®”π«πÀ—«¢âÕ (°√–∑Ÿâ) ¢Õß Forums
ë forumPost: ®”π«π°“√· ¥ß§«“¡§‘¥‡ÀÁπ„πÀ—«¢âÕµà“ßÊ
ë blogPost: ®”π«π Blogs ¢Õß«‘™“

°“√®—¥‡µ√’¬¡¢âÕ¡Ÿ≈‡æ◊ËÕ°“√«‘‡§√“–Àå
¥”‡π‘π°“√‡µ√’¬¡¢âÕ¡Ÿ≈‚¥¬„™â‚ª√·°√¡„π à«π¢Õß Data Integration ™◊ËÕ SPOON ¢Õß

Pentaho open suit ÷́Ëß‡ªìπ‚ª√·°√¡„π°“√∑” ETL (Extract Transform Loading) ∑’Ë‡ªìπ GUI ∑’Ëπ”
Input ∑’ËµâÕß°“√®“°∞“π¢âÕ¡Ÿ≈ ATutor (extract) ¡“∑”°“√ª√–¡«≈§à“∑’ËµâÕß°“√À√◊Õ∑√“π åøÕ√å¡
(transform) ·≈–π”º≈≈—æ∏å ÿ¥∑â“¬®—¥‡°Á∫≈ß∞“π¢âÕ¡Ÿ≈ (loading) ·≈– “¡“√∂®—¥‡°Á∫‡ªìπ‰ø≈åª√–¡«≈º≈
(executable file) ∑”„Àâ “¡“√∂ª√—∫‡ª≈’Ë¬π„π à«π∑’ËµâÕß°“√‰¥â ‰¡àµâÕß¥”‡π‘π°“√„À¡à∑—ÈßÀ¡¥

µ—«Õ¬à“ß°“√ª√–¡«≈§à“·Õµ∑√‘∫‘«µå¢Õß«‘™“∑’ËµâÕß°“√ ‡™àπ π—∫®”π«ππ‘ ‘µ∑’Ë≈ß∑–‡∫’¬π‡√’¬π
„π·µà≈–«‘™“„πµ“√“ß AT_course_enrollment ·≈–π”º≈≈—æ∏å∑’Ë‰¥â¡“ left join °—∫µ“√“ß AT_course
°Á®–‰¥â·Õµ∑√‘∫‘«µå¢Õß®”π«ππ‘ ‘µ∑’Ë≈ß∑–‡∫’¬π„π·µà≈–«‘™“ (Enroll) „π°“√¥”‡π‘π°“√·µà≈–∑√“π åøÕ√å¡
‡¡™—π (transformation) ‰¥â¡’°“√µ√«® Õ∫§«“¡∂Ÿ°µâÕß¥â«¬§” —Ëß SQL ®“°∞“π¢âÕ¡Ÿ≈ °“√ª√–¡«≈º≈
§à“∑’ËµâÕß°“√„π°√–∫«π°“√ ETL ¥—ß· ¥ß„π√Ÿª∑’Ë 2

√Ÿª∑’Ë 2 ‰ø≈åª√–¡«≈º≈¢Õß°“√∑” ETL

„π°“√¥”‡π‘π°“√®–‰¥â‰ø≈å¢âÕ¡Ÿ≈«‘™“∑—ÈßÀ¡¥ 405 √“¬°“√/«‘™“
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°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈‡æ◊ËÕµÕ∫‚®∑¬å
¢âÕ 1: „™â R ∑” Contingency Tables  ”À√—∫µ—«·ª√ semester ·≈– faculty ·≈– course_type
¢âÕ 2: „™â R ∑” Summaries > Frequency distributions ¢Õßµ—«·ª√„π 3.3 ‚¥¬‡≈◊Õ°

‡©æ“–«‘™“∑’Ë¡’ course_type ‡ªìπ SWU ´÷Ëß¡’∑—ÈßÀ¡¥ 273 «‘™“ ‚¥¬À“§à“ Mean, Min, Max, P10,
P25, P50, P75, P90

¢âÕ 3: „™â Weka ∑” clustering ¥â«¬Õ—≈°Õ√‘∑÷¡ Simple K = Mean ·≈â«π”º≈≈—æ∏å‰ª°”Àπ¥
°≈ÿà¡„Àâ°—∫«‘™“ ·≈–„™â R ∑” Contingency Tables ‡æ◊ËÕ· ¥ß ∂“π–°“√„™âß“π¢Õß«‘™“

¢âÕ 4: °”Àπ¥«à“Õ“®“√¬å§π„¥ Active À√◊Õ‰¡à‚¥¬„™âπ‘¬“¡«à“ ∂â“¡’ 1 «‘™“∑’Ë Active ®–∂◊Õ«à“
Õ“®“√¬å§ππ—Èπ Active °“√· ¥ß§à“√âÕ¬≈–‰¥âπ”¢âÕ¡Ÿ≈¢Õß®”π«πÕ“®“√¬å∑’ËªØ‘∫—µ‘Àπâ“∑’Ë¢Õß·µà≈–§≥–®“°
SWU Info Service [17]

¢âÕ 5: „™â Weka ∑” classify ¥â«¬Õ—≈°Õ√‘∑—¡ J48 ‡æ◊ËÕ„Àâ‰¥â°Æ ‚¥¬°“√°”Àπ¥µ—«·ª√
class ®“°º≈°“√®—¥°≈ÿà¡¢Õß¢âÕ 3

¢âÕ 6: „™â Weka ∑” Linear Regression ¢Õßµ—«·ª√ coAccess ‚¥¬¡’µ—«Õ∏‘∫“¬À√◊Õ
µ—«æ¬“°√≥å∑’Ë‡≈◊Õ°¡“ ‰¥â·°à content, announce, test, link, assign, enroll  à«π·Õµ∑√‘∫‘«µåÕ◊Ëπ∑’Ë‰¡à‰¥â
‡≈◊Õ°¡“‡π◊ËÕß¥â«¬¡’°“√„™âß“ππâÕ¬

º≈°“√»÷°…“
º≈¢âÕ 1 · ¥ß„πµ“√“ß∑’Ë 2 ÷́Ëß®–‡ÀÁπ‰¥â«à“„π¿“æ√«¡®”π«π«‘™“¡“°¢÷Èπ®“°¿“§°“√»÷°…“

Àπ÷Ëß‰ª¬—ß¿“§°“√»÷°…“∂—¥‰ª ·≈–‰¥â “√ π‡∑»¢Õß°“√„™âß“π¢Õß·µà≈–Àπà«¬ß“π‡æ◊ËÕ∑’ËºŸâ∫√‘À“√ “¡“√∂
π”‰ª„™â‡™‘ßπ‚¬∫“¬‰¥â

µ“√“ß∑’Ë 2 ®”π«π·≈–√âÕ¬≈–¢Õß«‘™“¢Õß·µà≈–Àπà«¬ß“π ·¬°µ“¡ª√–‡¿∑«‘™“·≈–¿“§°“√»÷°…“

§≥–/Àπà«¬ß“π ª√–‡¿∑ ¿“§°“√»÷°…“ √«¡
«‘™“ 2/2550 1/2551

‰¡à∑√“∫ GEN 1 (3.3%) 29 (96.7%) 30 (100.0%)
SWU 1 (16.7%) 5 (83.3%) 6 (100.0%)
√«¡ 2 (5.6%) 34 (94.4%) 36 (8.9%)

§≥–∑—πµ·æ∑¬»“ µ√å GEN 1 (33.3%) 2 (66.7%) 3 (100.0%)
SWU 4 (100.0%) 0 (0.0%) 4 (100.0%)
√«¡ 5 (71.4%) 2 (28.6%) 7 (1.7%)

§≥–æ¬“∫“≈»“ µ√å GEN 0 (0.0%) 2 (100.0%) 2 (100.0%)
SWU 4 (57.1%) 3 (42.9%) 7 (100.0%)
√«¡ 4 (44.4%) 5 (55.6%) 9 (2.2%)
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µ“√“ß∑’Ë 2 (µàÕ)

§≥–/Àπà«¬ß“π ª√–‡¿∑ ¿“§°“√»÷°…“ √«¡
«‘™“ 2/2550 1/2551

§≥–æ≈»÷°…“ GEN 2 (100.0%) 0 (0.0%) 2 (100.0%)

SWU 3 (75.0%) 1 (25.0%) 4 (100.0%)

√«¡ 5 (83.3%) 1 (16.7%) 6 (1.5%)

§≥–·æ∑¬»“ µ√å GEN 8 (25.0%) 24 (75.0%) 32 (100.0%)

SWU 16 (53.3%) 14 (46.7%) 30 (100.0%)

√«¡ 24 (38.7%) 38 (61.3%) 62 (15.3%)

§≥–‡¿ —™»“ µ√å GEN 0 (0.0%) 2 (100.0%) 2 (100.0%)

SWU 1 (25.0%) 3 (75.0%) 4 (100.0%)

√«¡ 1 (16.7%) 5 (83.3%) 6 (1.5%)

§≥–¡πÿ…¬»“ µ√å GEN 0 (0.0%) 10 (100.0%) 10 (100.0%)

SWU 18 (18.8%) 78 (81.3%) 96 (100.0%)

√«¡ 18 (17.0%) 88 (83.0%) 106 (26.2%)

§≥–«‘∑¬“»“ µ√å GEN 5 (22.7%) 17 (77.3%) 22 (100.0%)

SWU 36 (42.4%) 49 (57.6%) 85 (100.0%)

√«¡ 41 (38.3%) 66 (61.7%) 107 (26.4%)

§≥–«‘»«°√√¡»“ µ√å GEN 1 (25.0%) 3 (75.0%) 4 (100.0%)

SWU 8 (57.1% 6 (42.9%) 14 (100.0%)

√«¡ 9 (50.0%) 9 (50.0%) 18 (4.4%)

§≥–»‘≈ª°√√¡»“ µ√å GEN 0 (0.0%) 1 (100.0%) 1 (100.0%)

SWU 1 (14.3%) 6 (85.7%) 7 (100.0%)

√«¡ 1 (12.5%) 7 (87.5%) 8 (2.0%)

§≥–»÷°…“»“ µ√å GEN 0 (0.0%) 2 (100.0%) 2 (100.0%)

SWU 6 (42.9%) 8 (57.1%) 14 (100.0%)

√«¡ 6 (37.5%) 10 (62.5%) 16 (4.0%)

§≥– —ß§¡»“ µ√å GEN 0 (50.0%) 0 (50.0%) 0 (100.0%)

SWU 0 (0.0%) 4 (100.0%) 4 (100.0%)

√«¡ 0 (0.0%) 4 (100.0%) 4 (1.0%)
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µ“√“ß∑’Ë 2 (µàÕ)

§≥–/Àπà«¬ß“π ª√–‡¿∑ ¿“§°“√»÷°…“ √«¡
«‘™“ 2/2550 1/2551

∫—≥±‘µ«‘∑¬“≈—¬ GEN 0 (0.0%) 2 (100.0%) 2 (100.0%)

SWU 0 (0.0%) 1 (100.0%) 1 (100.0%)

√«¡ 0 (0.0%) 3 (100.0%) 3 (.7%)

 ∂“∫—π«‘®—¬æƒµ‘°√√¡»“ µ√å GEN 0 (50.0%) 0 (50.0%) 0 (100.0%)

SWU 1 (33.3%) 2 (66.7%) 3 (100.0%)

√«¡ 1 (33.3%) 2 (66.7%) 3 (.7%)

 ”π—°§Õ¡æ‘«‡µÕ√å GEN 3 (23.1%) 10 (76.9%) 13 (100.0%)

SWU 0 (0.0%) 0 (0.0%) 0 (100.0%)

√«¡ 3 (23.1%) 10 (76.9%) 13 (3.2%)

 ”π—°ß“πÕ∏‘°“√∫¥’ GEN 1 (100.0%) 0 (0.0%) 1 (100.0%)

SWU 0 (0.0%) 0 (0.0%) 0 (0.0%)

√«¡ 1 (100.0%) 0 (0.0%) 1 (.2%)

√«¡∑ÿ°Àπà«¬ß“π 121 (29.9%) 284 (70.1) 405 (100%)

À¡“¬‡Àµÿ: ª√–‡¿∑«‘™“ SWU À¡“¬∂÷ß «‘™“µ“¡À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬
GEN À¡“¬∂÷ß «‘™“Õ◊ËπÊ ∑’Ë‰¡à‰¥â‡ªìπ«‘™“µ“¡À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬ À√◊Õ

Õ“®®–‡ªìπ«‘™“∑’Ë„™â„π°“√∫√‘À“√®—¥°“√§«“¡√Ÿâ·≈–°“√ ◊ËÕ “√

º≈¢âÕ 2 · ¥ß„πµ“√“ß∑’Ë 3 ´÷Ëß„π¿“æ√«¡¡’°“√„™âß“π¡“°„π≈”¥—∫µâπÊ ‰¥â·°à °“√ √â“ß
‡æ®‡π◊ÈÕÀ“ (content) °“√ √â“ßª√–°“» (announce) °“√ √â“ß·∫∫∑¥ Õ∫ (test) °“√ √â“ß·À≈àß‡√’¬π√Ÿâ√“¬«‘™“
(link) ·≈–°“√¡Õ∫À¡“¬ß“π (assign)  à«π°“√„™â‡§√◊ËÕß¡◊ÕÕ◊Ëπ„π°“√®—¥°“√°“√‡√’¬π√Ÿâ¬—ß¡’πâÕ¬ ‡™àπ
faq poll ‡ªìπµâπ  à«π°“√‡¢â“„™âß“π¢Õßπ‘ ‘µ¡“°æÕ ¡§«√ ∑’Ë¬—ßπâÕ¬Õ¬Ÿà§◊Õ log_post ´÷Ëß§«√ àß‡ √‘¡„Àâ
¡“°¢÷Èπ

º≈¢âÕ 3 · ¥ß„πµ“√“ß∑’Ë 4, 5 ‚¥¬°“√∑¥≈Õß®—¥°≈ÿà¡«‘™“ÕÕ°‡ªìπ 2, 3, 4, 5 °≈ÿà¡ µ“¡≈”¥—∫
·≈–æ∫«à“§«“¡‡À¡“– ¡Õ¬Ÿà∑’Ë 5 °≈ÿà¡ (SSE = 20.32) §◊Õ InActive, ActiveL1, ActiveL2, ActiveL3,
ActiveL4, ActiveL5 ‚¥¬ Centroid ¢Õß°≈ÿà¡¡’≈—°…≥–¥—ß· ¥ß„πµ“√“ß∑’Ë 4 ·≈–µ“√“ß∑’Ë 5 · ¥ß
®”π«π·≈–√âÕ¬≈–¢Õß«‘™“¢Õß·µà≈–Àπà«¬ß“π·¬°µ“¡ ∂“π–°“√„™âß“π (InActive/Active) ‚¥¬«‘™“∑’ËÕ¬Ÿà
„π°≈ÿà¡ ActiveL1 ∂÷ß ActiveL5 π—∫«à“ Active
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µ“√“ß∑’Ë 3  ∂‘µ‘‡∫◊ÈÕßµâπ ”À√—∫µ—«·ª√/·Õµ∑√‘∫‘«µå¢Õß«‘™“

Mean Min Max P10 P25 P50 P75 P90

content 26.7 0 433 1.0 2.0 9.0 19.5 50.8

14.34 0 50 1.0 2.0 9.0 19.5 49.6

announce 3.1 0 33 1.0 1.0 1.0 3.0 7.6

test 1.3 0 31 0.0 0.0 0.0 2.0 3.0

link 1.4 0 17 0.0 0.0 0.0 1.0 4.6

assign 0.8 0 19 0.0 0.0 0.0 0.0 2.0

glossary 4.1 0 270 0.0 0.0 0.0 0.0 1.0

faq .2 0 7 0.0 0.0 0.0 0.0 0.0

poll 0.2 0 30 0.0 0.0 0.0 0.0 0.6

enroll 22.5 1 680 1.0 1.0 3.0 26.5 53.0

coAccess 576.9 0 30693 0.0 0.5 45.0 408.5 1219.2

paAccess 123.8 0 3794 0.0 0.0 0.0 69.0 371.2

forumTopic 4.4 0 392 0.0 0.0 0.0 0.0 3.6

topicicPost 31.6 0 1372 0.0 0.0 0.0 0.0 25.6

blogPost 1.0 0 42 0.0 0.0 0.0 1.0 3.0

À¡“¬‡Àµÿ: P90 ¢Õß Content ®–Õ¬Ÿà∑’Ë 50.8 ¥—ßπ—ÈπÀ“°ª√—∫ à«π∑’Ë‡ªìπ outlier „Àâ„°≈â‡§’¬ß P90 §◊Õ 50
‡¡◊ËÕª√—∫·≈â«®–‰¥â§à“‡©≈’Ë¬¢Õß Content ‡ªìπ 14.34
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µ“√“ß∑’Ë 4 §à“‡©≈’Ë¬¢Õß·µà≈–·Õµ∑√‘∫‘«µå¢Õß«‘™“®“°°“√®—¥°≈ÿà¡ 5 °≈ÿà¡ (InAct/ActL1/ActL2/
ActL3/ActL4)

·Õµ∑√‘∫‘«µå All InAct ActL1 ActL2 ActL3 ActL4

®”π«π«‘™“          273          144        36 73 8 12

100% 53% 13% 27%           3%            4%

content 14.3 3.3 46.1 16.7           18 34.5

announce 3.1 1.6 3.7 4.7 5.6 7.9

test 1.3 0.5 3.2 1.4 1.1 4.5

link 1.4 0.3 1.6 1.7 2.5 11.3

assign 0.7 0.2 0.4 0.5 3.8 0.9

enroll 22.5 7.7 10.6 33.5 40.0 157.8

coAccess 576.9 108.3 194.2 649.8 2033.0 5935.4

paAccess 123.8 11.6 112.8 163.4 404.8 1075.4

forumTopic 4.4 0.2 1.8 4.4 10.6 58.9

topicicPost 31.6 1.4 3.8 57.4 76.3 291.0

À¡“¬‡Àµÿ: «‘™“∑’ËÕ¬Ÿà„π°≈ÿà¡ ActL1, ActL2, ActL3, ActL4 §◊Õ«‘™“∑’Ëπ—∫«à“Õ¬Ÿà„π ∂“π– Active
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µ“√“ß∑’Ë 5 ®”π«π·≈–√âÕ¬≈–¢Õß«‘™“¢Õß·µà≈–Àπà«¬ß“π ·¬°µ“¡ ∂“π–°“√„™â (InActive/Active) ·≈–
¿“§°“√»÷°…“  ”À√—∫«‘™“µ“¡À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬

§≥–/Àπà«¬ß“π  ∂“π– ¿“§°“√»÷°…“ ¿“§°“√»÷°…“ √«¡
2/2550 1/2551

§≥–∑—πµ·æ∑¬»“ µ√å InActive 1 (100.0%) 0 (0.0%) 1 (100.0%)

Active 3 (100.0%) 0 (0.0%) 3 (100.0%)

√«¡ 4 (100.0%) 0 (0.0%) 4 (1.5%)

§≥–æ¬“∫“≈»“ µ√å InActive 3 (50.0%) 3 (50.0%) 6 (100.0%)

Active 1 (100.0%) 0 (0.0%) 1 (100.0%)

√«¡ 4 (44.4%) 3 (55.6%) 7 (2.6%)

§≥–æ≈»÷°…“ InActive 2 (66.7%) 1 (33.3%) 3 (100.0%)

Active 1 (100.0%) 0 (0.0%) 1 (100.0%)

√«¡ 3 (75.0%) 1 (25.0%) 4 (1.5%)

§≥–·æ∑¬»“ µ√å InActive 9 (56.3%) 7 (43.8%) 16 (100.0%)

Active 7 (50.0%) 7 (50.0%) 14 (100.0%)

√«¡ 16 (53.3%) 14 (46.7%) 30 (11.0%)

§≥–‡¿ —™»“ µ√å InActive 0 (0.0%) 1 (100.0%) 1 (100.0%)

Active 1 (33.3%) 2 (66.7%) 3 (100.0%)

√«¡ 1 (25.0%) 3 (75.0%) 4 (1.5%)

§≥–¡πÿ…¬»“ µ√å InActive 6 (10.9%) 49 (89.1%) 55 (100.0%)

Active 12 (29.3%) 29 (70.7%) 41 (100.0%)

√«¡ 18 (18.8%) 78 (81.3%) 96 (35.2%)

§≥–«‘∑¬“»“ µ√å InActive 11 (32.4%) 23 (67.6%) 34 (100.0%)

Active 25 (49.0%) 26 (51.0%) 51 (100.0%)

√«¡ 36 (42.4%) 49 (57.6%) 85 (31.1%)

§≥–«‘»«°√√¡»“ µ√å InActive 4 (50.0%) 4 (50.0%) 8 (100.0%)

Active 4 (66.7%) 2 (33.3%) 6 (100.0%)

√«¡ 8 (57.1%) 9 (50.0%) 14 (5.1%)

§≥–»‘≈ª°√√¡»“ µ√å InActive 1 (25.0%) 3 (75.0.0%) 4 (100.0%)

Active 0 (0.0%) 3 (100.0%) 3 (100.0%)

√«¡ 1 (14.3%) 8 (85.7%) 7 (2.6%)
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µ“√“ß∑’Ë 5 (µàÕ)

§≥–/Àπà«¬ß“π  ∂“π– ¿“§°“√»÷°…“ ¿“§°“√»÷°…“ √«¡
2/2550 1/2551

§≥–»÷°…“»“ µ√å InActive 3 (30.0%) 7 (70.0.0%) 10 (100.0%)

Active 3 (75.0%) 1 (25.0%) 4 (100.0%)

√«¡ 6 (42.9%) 8 (57.1%) 14 (5.1%)

§≥– —ß§¡»“ µ√å InActive 0 (0.0%) 3 (100.0%) 3 (100.0%)

Active 0 (0.0%) 1 (100.0%) 1 (100.0%)

√«¡ 0 (0.0%) 4 (100.0%) 4 (1.5%)

∫—≥±‘µ«‘∑¬“≈—¬ InActive 0 (50.0%) 0 (50.0%) 0 (100.0%)

Active 0 (0.0%) 1 (100.0%) 1 (100.0%)

√«¡ 0 (50.0%) 1 (50.0%) 1 (0.4%)

 ∂“∫—π«‘®—¬æƒµ‘°√√¡»“ µ√å InActive 1 (33.3%) 2 (66.7%) 3 (100.0%)

Active 0 (50.0%) 0 (50.0%) 0 (100.0%)

√«¡ 1 (33.3%) 2 (66.7%) 3 (1.1%)

√«¡∑ÿ°Àπà«¬ß“π 98 (35.9%) 175 (64.1)   273 (100%)
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º≈¢âÕ 4 · ¥ß„πµ“√“ß∑’Ë 6 ‚¥¬¡’°“√„Àâπ‘¬“¡«à“∂â“Õ“®“√¬å§π„¥¡’«‘™“∑’Ë Active Õ¬à“ßπâÕ¬
1 «‘™“®–∂◊Õ«à“‡ªìπÕ“®“√¬å∑’Ë Active „π°“√„™â√–∫∫ ATutor

µ“√“ß∑’Ë 6 ®”π«π·≈–√âÕ¬≈–¢ÕßÕ“®“√¬å∑’Ë„™â ATutor ·¬°µ“¡§≥– ·≈– ∂“π–°“√„™âß“π (InActive/Active)

Õ“®“√¬å∑’Ë„™â
§≥– Õ“®“√¬å

∑—ÈßÀ¡¥* √«¡ InActive Active

§≥–∑—πµ·æ∑¬»“ µ√å 52 3 (5.8%) 0 (0.0%) 3 (100.0%)

§≥–æ¬“∫“≈»“ µ√å 17 5 (29.4%) 4 (80.0%) 1 (20.0%)

§≥–æ≈»÷°…“ 80 4 (5.0%) 3 (75.0%) 1 (25.0%)

§≥–·æ∑¬»“ µ√å** 197 17 (8.6%) 8 (47.1%) 9 (52.9%)

§≥–‡¿ —™»“ µ√å 34 3 (8.8%) 0 (0.0%) 3 (100.0%)

§≥–¡πÿ…¬»“ µ√å 113 42 (37.2%) 23 (54.8%) 19 (45.2%)

§≥–«‘∑¬“»“ µ√å 140 30 (21.4%) 9 (30.0%) 21 (70.0%)

§≥–«‘»«°√√¡»“ µ√å 49 4 (8.2%) 1 (25.0%) 3 (75.0%)

§≥–»‘≈ª°√√¡»“ µ√å 56 4 (7.1) 2 (50.0%) 2 (50.0%)

§≥–»÷°…“»“ µ√å 85 6 (7.0%) 3 (50.0%) 3 (50.0%)

§≥– —ß§¡»“ µ√å 140 2 (1.4%) 1 (50.0%) 1 (50.0%)

∫—≥±‘µ«‘∑¬“≈—¬ 16 1 (6.3%) 0 (0.0%) 1 (100.0%)

 ∂“∫—π«‘®—¬æƒµ‘°√√¡»“ µ√å 14 2 (14.3%) 2 (100.0%) 0 (0.0%)

√«¡ 993 123 (12.4%) 56 (45.5%) 67 (54.5%)

À¡“¬‡Àµÿ: * Õ“®“√¬å∑’ËªØ‘∫—µ‘Àπâ“∑’Ë ≥ ¿“§°“√»÷°…“∑’Ë 1/2550
** √«¡§≥– À‡«™»“ µ√å (11 §π)

Õ“®“√¬å∑’Ë¡’ ∂“π– Active À¡“¬∂÷ß Õ“®“√¬å∑’Ë¡’«‘™“∑’Ë Active Õ¬à“ßπâÕ¬ 1 «‘™“

º≈¢âÕ 5 · ¥ß„π√Ÿª∑’Ë 3 ‚¥¬‚¡‡¥≈∂Ÿ°µâÕß 94% ‰¥â°Æ∑—ÈßÀ¡¥ 12 °Æ ·µà°Æ∑’Ë¥’§«√®–¡’
§«“¡πà“‡™◊ËÕ∂◊Õ‰¥â (confidence)  Ÿß ‡™àπ ¡“°°«à“ .90 (À√◊Õ 90%) ·≈–¡’¢âÕ¡Ÿ≈∑’Ë‡ªìπ®√‘ßµ“¡°Æ
(support) ¡“°°«à“ .30 (À√◊Õ 30%) ¥—ßπ—Èπ®“°‚¡‡¥≈∑’Ë‰¥â “¡“√∂ √ÿª°Æ ”À√—∫°“√®—¥°≈ÿà¡«‘™“ÕÕ°‡ªìπ
5 √–¥—∫‰¥â¥—ß· ¥ß„πµ“√“ß∑’Ë 7 º≈π’È “¡“√∂„™â‡ªìπ°Æ„π°“√„ÀâÕ“®“√¬åºŸâ √â“ß«‘™“∑”π“¬‰¥â¥—ßµ—«Õ¬à“ß
‡™àπ À“°¡’°“√ √â“ß‡æ®‡π◊ÈÕÀ“ (content) πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 11 ‡æ® ·≈–¡’°“√¡Õ∫À¡“¬ß“π (assign)
πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 4 ·≈–¡’°“√ª√–°“» (announce) πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 3 §«“¡πà“®–‡ªìπ∑’Ëπ‘ ‘µ®–‡¢â“
„™âß“π«‘™“πâÕ¬ «‘™“π—Èπ°Á®–®—¥ª√–‡¿∑‡ªìπ InActive
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µ“√“ß∑’Ë 7 ‚¡‡¥≈ (°Æ) ¢Õß°“√®”·π°°≈ÿà¡

°≈ÿà¡ °Æ∑’Ë¡’ Support ∂Ÿ°/º‘¥ Supp Conf

(®”π«π°Æ)  Ÿß ÿ¥
InAct (3) Content < = 11 134/0 49 1.00

·≈– Assign < = 4
·≈– Announce
< = 3

ActL1 (1) Content > 31 37/1 .14 .97
Assign < = 6
Link < = 8

ActL2 (4) 11 < Content 63/1 .23 .98
< = 31 ·≈–
Link < = 9

ActL3 (2) Content > 11 ·≈– 5/0 .02 1.00
Assign > 6

ActL4 (2) Content > 31 7/0 .03 1.00

Assign < = 6
Link < = 8

√Ÿª∑’Ë 3 Classification Tree

º≈¢âÕ 6 ‰¥â«à“·Õµ∑√‘∫‘«µå∑’Ë¡’π—¬ ”§—≠¡’‡æ’¬ß 4 µ—« §◊Õ enroll assign test ·≈– link
 ¡°“√æ¬“°√≥å®“° Weka ∑’Ë‰¥â §◊Õ

coAccess = 31.34*enroll + 73.84*assign + -54.21*test + 81.77*link - 228.89
‰¥â Correlation coefficient = 0.87

„Àâ§à“ —¡ª√– ‘∑∏‘Ï¢Õß test ‡ªìπ≈∫ ¥—ßπ—Èπ test ®÷ß‰¡à‡À¡“–∑’Ë®–‡ªìπµ—«æ¬“°√≥å ®÷ß¥”‡π‘π°“√
 √â“ß‚¡‡¥≈„À¡à‚¥¬‰¡à‡Õ“ test ‰¥â ¡°“√¥—ßπ’È

coAccess = 31.10*enroll + 73.41*assign + 69.66*link -275.85
‰¥â Correlation coefficient 0.87

‚¥¬ √ÿª‰¥â«à“®”π«ππ—°‡√’¬π∑’Ë≈ß∑–‡∫’¬π‡√’¬π (enroll) ®”π«π°“√∫â“π∑’Ë„Àâ àßºà“π√–∫∫
(assign) ·≈–®”π«π·À≈àß«‘∑¬“°“√√“¬«‘™“ (link) ‡ªìπ·Õµ∑√‘∫‘«µå/µ—«·ª√∑’Ë àßº≈µàÕ®”π«π§√—Èß¢Õß
°“√‡¢â“„™âß“π¢Õß√“¬«‘™“ (coAccess)
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Õ¿‘ª√“¬º≈°“√»÷°…“·≈–¢âÕ‡ πÕ·π–
º≈°“√«‘‡§√“–Àåπ’È “¡“√∂π”‰ª„™âß“π‰¥â¥—ßπ’È
1. ‰¥âπ”‰ª„™â„π°“√√“¬ß“π ∂“π–°“√„™âß“π√–∫∫ ATutor „π°“√®—¥°“√‡√’¬π°“√ Õπ„π

∑’Ëª√–™ÿ¡ºŸâ∫√‘À“√¡À“«‘∑¬“≈—¬‡æ◊ËÕ°√–µÿâπ„ÀâºŸâ∫√‘À“√¢ÕßÀπà«¬ß“π°”Àπ¥°≈¬ÿ∑∏å  √â“ß·√ß®Ÿß„®„ÀâÕ“®“√¬å
¡’°“√„™âß“π¡“°¢÷Èπ ‡π◊ËÕß¥â«¬°“√¡’°“√®—¥°“√‡√’¬π°“√ Õπ∑“ß‡§√◊Õ¢à“¬§Õ¡æ‘«‡µÕ√å (internet) ‡ªìπ “√–
 ”§—≠¢Õßµ—«∫àß™’È∑’Ë 2.2 (¡’°√–∫«π°“√‡√’¬π√Ÿâ∑’Ë‡πâπºŸâ‡√’¬π‡ªìπ ”§—≠) ¢Õß°“√ª√–°—π§ÿ≥¿“æ°“√»÷°…“
¡À“«‘∑¬“≈—¬»√’π§√‘π∑√«‘‚√≤ [18]

2. º≈≈—æ∏å®“°°“√®—¥°≈ÿà¡«‘™“„π√–¥—∫µà“ßÊ  “¡“√∂π”‰ª„™â„π°“√„Àâ¿“√–ß“π¢Õß°“√®—¥°“√
‡√’¬π°“√ Õπ¥â«¬ ATutor ¢Õß·µà≈–«‘™“‰¥â

3. ∑”„Àâ∑√“∫«à“Õ“®“√¬å∑’Ë„™âß“π„π√–¥—∫ active ‡ªìπ„§√∫â“ß ·≈– “¡“√∂‡™‘≠™«π„Àâ‡¢â“√à«¡
‚§√ß°“√æ—≤π“Õ“®“√¬åæ’Ë‡≈’È¬ß‡æ◊ËÕ àß‡ √‘¡°“√‡√’¬π°“√ ÕπÕÕπ‰≈πå ¡»«. ‰¥â ‡æ◊ËÕ¢¬“¬º≈°“√„™âß“π„Àâ¡“°¢÷Èπ

®“°°“√∑”‡À¡◊Õß¢âÕ¡Ÿ≈∑”„ÀâºŸâ«‘®—¬ ÷́Ëß‡ªìπºŸâ¥Ÿ·≈√–∫∫‡¢â“„®‚§√ß √â“ß∞“π¢âÕ¡Ÿ≈¢Õß√–∫∫Õ¬à“ß
≈÷°´÷Èß ∑”„Àâ¡Õß‡ÀÁπ·π«∑“ß„π°“√∑’Ë®–ª√—∫·µàß√–∫∫¡“°¢÷Èπ ‡™àπ °“√‡™◊ËÕ¡¢âÕ¡Ÿ≈°—∫√–∫∫ “√ π‡∑»
À≈—°¢Õß¡À“«‘∑¬“≈—¬ ‡æ◊ËÕ„Àâ “¡“√∂π”¢âÕ¡Ÿ≈‡°’Ë¬«°—∫«‘™“µ“¡À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬‡¢â“ Ÿà√–∫∫ ATutor
‡æ◊ËÕ„Àâ°“√√–∫ÿ≈—°…≥–«‘™“∂Ÿ°µâÕß¡“°¢÷Èπ ‡™àπ ª√–‡¿∑¢Õß«‘™“«à“‡ªìπ«‘™“µ“¡À≈—° Ÿµ√¢Õß¡À“«‘∑¬“≈—¬
À√◊Õ«‘™“µ“¡Õ—∏¬“»—¬ «‘™“π’È‡ªìπ¢Õß§≥–„¥  ”À√—∫¿“§°“√»÷°…“„¥ ‡ªìπµâπ

‡Õ° “√Õâ“ßÕ‘ß
1. ATutor Learning Content Management System: Information: Available from: http://

www.atutor.ca/. 11 August 2009.
2. Viyanon, W., Rujirote, K., Raksakeitisak, S., and Moulanont, S. 2003. An Implementation
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