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઄ؠݸ෻੕ʦๆɘɳ
˞˴ʷ˰˦˺ʷӁࡁʩː˗ʫˀˋƟ˲

ռฅ ฎ1,a)

Ҟ์Ɗಫࠋʝʃ 2017௰୞ɟʝƅ˞˴ʷ˰˦˺ʷ௡෾ѕෳʂٲ߇ɿɞɘɺƅӷুߢஓ݉୅ʂ

я௾ɾƹ઄ؠݸ෻੕ƺ(˞˴ʷ˰˧ʦ۱੺ΛɻʄʝʄɿɫɺՒ܃ʦ೒ɫɳষ੝߁ɼɫƅ।ɫ

ɘ˞˴ʷ˰˧ɿ਻ЫɭʟՒ܃ໆʦѽ୿ɩɯʟ෻੕ߧآ)ʦๆɘɺɞʞƅɱʂ໐ࡁʂɳʕඡ࠯

ʂʜɚɭʦ٪ʟɼƅendʂѬࡁɫɺɘʟƆλ൘ƅӁ१ʂЖ޵߹ൺஏɿƹҷ௨ˍˀˏƺʦߗ׋

೑ਘƅif ഓʂҙʂ elseʂਣݚƅreturnʂڤɿ಩์ɾഓʦટɣƅර଑զബॅʂࢻދɾɽƅƹԷ

ඕଯɾԝβɘƺɠਪɣ٪ʝʠƅɧʂʜɚɾԷඕଯɾԝβɘʦ౧ɩɾɘɳʕʂӁ޲ࡁДʂ಩์

ड़ʦӽɬɺɘɳƆɱɧɻƅ।ڬʦ٪ʟٲ߇ɼʃധɿƅষ੝߁ʦഝʍɺ˞˴ʷ˰˧ʦӷढ़ɩɯ

ɳࣨੁɻƹʩː˗ʫˀƺˣˆ˺ʦЬɭɼԷඕଯɾԝβɘʦޱଫɫɺɣʠʟˋƟ˲ʦݩढ़ɫƅ

2019௰୞ɟʝޡๆʦҔިɫɳƆඕۣɻʃƅɧʂˋƟ˲ʂ঎ظɼ߹ਂɞʜʇߗټ୅ɻʂ಻ь

ɿɸɘɺࡧʍƅɧʂʜɚɾˋƟ˲ʂยๆड़ɿɸɘɺ٠இɭʟƆ

ʴƟ˶ƟːƊ˞˴ʷ˰˦˺ʷӁࡁ, ઄ؠݸ෻੕, ʩː˗ʫˀ, Էඕଯɾڬʞ

1. ʃɬʕɿ

઄ؠݸ෻੕ [1]ɾɘɫ Parsons Problem[2]ɼʃƅ

˞˴ʷ˰˦˺ʷʂٲ߇ɿๆɘʟɧɼʂɻɡʟ෻੕

ɻɖʞƅ।ѽ˞˴ʷ˰˧ʦ۱੺Λɻʄʝʄʝߧآ

ɿɫɺƅ(಩์ɾʝڬ୿ʂ۱ʦ૰юɫɳࣘɻ) ഝʍ

੃ɜɺষ੝Ւ܃ʦ೒ɫƅষ੝߁ɼɭʟࡥ੕ߧآɻ

ɖʟƆѾ୿ࠋɿʃƅPBT(Paper Based TestƅˡƟ

˘Ɵˍˀˏ)ɻʃѽ୿๨ɿՒ܃ໆʦՒ௡ɩɯʟɠƅ

CBT(Computer Based Testƅʺ˺˛ˬƟˆʦๆɘ

ɳˍˀˏ)ɻʃѳ෣ࣘɻষ੝߁ʂ۱ʦഝʍ੃ɜɺ

ѽ୿˞˴ʷ˰˧ʦۚढ़ɩɯʟآʖࠟʠʟƆ

ɧʂ෻੕ߧآɿʜʟ˞˴ʷ˰˦˺ʷٲ߇ʂˀʺ

ʩʃƅۊɣ۱ʣʠɺɘʟƹ޿ɿ˞˴ʷ˰˧ʦࢆɟ

ɯʟƺƹ௡ຢ๨ɿ˞˴ʷ˰˧ʦਲɵܛʒɯʟƺٲ߇

1 ୊Չ૳ࣿ੒Ӂ
a) y-kuno@uec.ac.jp

ɼ৷ԟʦߖɷɺɘʟ [3][4][5]Ɔ߹ݘƅɖʟ෻੕ɿ਻

ɫɺ।ѽ˞˴ʷ˰˧ʦࢆɣ௾ຢɠ෌ɥʠʄƅஔɬ

෻੕ʦๆɘɳ઄ؠݸ෻੕ɿ਻ɫɺ।ѽɭʟɧɼʖ

௔ɫɘƅɼɘɚʂɠಫࠋʝʂٲرɻɖʟƆ

ɱɫɺƅѽ୿ɠՒ܃ໆɻɖʟɧɼɟʝƅ২଑।

ѽ (೾ॅɖɷɺʜɘ)ɼʂλઠʦ٪ʟɧɼɻߢஓ݉

୅ɠя௾ɻɖʟƆಫࠋʝʃƅ୊Չ૳ࣿ੒Ӂʂ 1 ௰

ƺ(๯ࡁѕෳƹԷ৐˞˴ʷ˰˦˺ʷɞʜʇЖ࠹಩ߘ

ञॅช࠹ 800෕ƅΙчƹඕѕෳƺɼՒɭ)ɿɞɘ

ɺƅՃදٲ߇ʦ˞˴ʷ˰˦˺ʷݩढ़෻੕ʂʓʂ௅

฻ɻ߹޵ɭʟɳʕɿƅ઄ؠݸ෻੕ʂ CBTʦ݉ๆ

ɫɺɘʟ [6][7]Ɔɧʂʜɚɾ੒ຟʂ෻੕ʂߢஓ݉୅

ɠя௾ɿɾʟɧɼʃƅ઄ؠݸ෻੕ʂ๭୅ɻɖʟƆ

݉୅ɿݘɫɺʃƅ২଑।ѽɼѽ୿Ւ܃ໆʂയࡍ

֜๸ (1ഓߓ৫௡ƅ1ഓ࢑ݪߓƅຬঋഓڱߓԀʂ৭

ʦๆɘɺ(ॅݩ৭ࢡʂ݂܄ʦλઠɩɯʟࣟࠋɻຑݩ

ɘʟƆ೾ॅʂ২଑।ѽɿ਻ɫɺയ֜ࡍ๸ʦޔظɫƅ
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ɱʂ݂ࢡખɠ 0 ɻɖʠʄɘɮʠɟʂ২଑।ѽɿλ

ઠɫɺɘʟɳʕ 2୅ƅ݂ࢡખɠ 1ɻɖʠʄೱഇ୅

ɼɫɺ 1୅ʦ೒ิɫɺɘʟƆɧʠɿʜɷɺƅಘݔ

ɾڬʞʦɖʟଟ୞ք݌ɻɡʟƆ

઄ؠݸ෻੕ʃλ౫ଯɾߧآɻʃɾɘɳʕƅඕѕ

ෳʂࡾѾʦ࢑ɣඡߗ׋࠯ൺஏ 10ഇԝɻƅ઄ؠݸ෻

੕ʦๆɘɳƹҷ௨ˍˀˏƺɼڅʄʠʟ໐ࡁ෻੕ү 2

෻ʦѨɫɺɘʟ (ढ़ংɿʃޔ௡ɫɾɘ)Ɔҷ௨ˍˀ

ˏʂ෻੕ʃՃදٲ߇෻੕ʂຳ੕ɻɖʞƅӁ१ɿʖ

ɱʂɧɼʦ܍ગɫɺɘʟƆ

ඕѕෳʂЖࡁɻӁ१ɠࢆɣ˞˴ʷ˰˧ʦ٪ɺɘ

ʟɼƅߘʂʜɚɾƹԷඕଯɾڬʞƺɠԥʒʠɺɘ

ʟɧɼɠਪɘ ౝɠڤʃঽౝɠRubyƅګٿๆޡ) C

ɻɖʟɠƅɧɧɻʃ Rubyʂๆګɻࡧʍʟ)Ɔ

• endʂॅڃɠਪɭɢʟ/ࢢɾɭɢʟƆ

• ifഓʂҙɾʂɿ elseʘ elsifɠࢆɟʠɺɘʟƆ

• return ʂڤ (߹۱ɩʠɾɘΛટ)ɿ಩์ɼް

ʣʠʟޔظɠࢆɟʠɺɘʟƆ

• ර଑զ (ර੐௡)ʂബॅɠࢻދɩʠɺɘʟƆ

ɧʠʝʂԷඕଯɾڬʞʃۚഓʯ˰Ɵƅ߹۱ߗʯ

˰Ɵƅ಩์ɾޔظʂර߹۱ɿɸɾɠʟɳʕƅɧʠʝ

ɠԥʒʠɳࣨੁɻ˞˴ʷ˰˧ʦӷढ़ɩɯʟɧɼʃ

ɻɡɾɘƆࡾअࠋʃɱʂɧɼɠഇɟʝɮƅ໐ࡁʦ

૳ɬɺ (ʒɳָφƉTAʂޱ஖ɿʜɷɺ)ɧʠʝʂ

ʞʦ౧ɩɾɘʜɚɿӁʧɻ۱ɣɠƅɻɡʟɴɥڬ

ਙʘɟɿɧʠʝʂڬʞʦ౧ɩɾɘʜɚɿɻɡʠʄƅ

ඕञʘָφƉTAʂ೦੽ʦٹػɻɡʟʃɮɻɖʟƆ

ɱɫɺƅ઄ؠݸ෻੕ʂ໹৕ʦӑๆɭʟɧɼɻƅࣘ

ՒʂʜɚɾԷඕଯɾڬʞʦࡥ٠ɫƅഇɟʞʘɭɘ

಺ټɻӁࠋࡁɿ୆ɜʟɧɼɠя௾ɾʂɻʃɼ۪ɜ

ɳƆɧʂʩʫˎʩɿԷɹɡҔ౎ɫɳˋƟ˲ʦƅಫ

ʧɻɘʟƆڅʩː˗ʫʽƺɼݸʝʃƹ઄ࠋ

઄ݸʩː˗ʫʽʃ 2019௰ёɿҔ౎ɫƅ2019௰

୞ڤՃ (10ُƤ)ʂ׋࠯ɿɞɘɺ۱߇ʦ۱ɷɺɘʟ

(य 1ɿࡥຢʂʜɚɭʦߟɭ)Ɔ๭ๆ൘൚ɼɫɺʃƅ

CMSʂүѾʂָݛયɿƹߢศɿ๭ๆɻɡʟָݛƺ

ɼɫɺԥʕƅɱʂ๭ๆʃүӁ१ɿ௥ɯɺɘʟƆ

Ιчඕۣɻʃƅ੓ ෻੕ʂɧʠʒɻʂݸɻ઄ࣂ2

ӑๆֺࣨɿɸɘɺࡧʍɳڤƅ੓ ˗ʩːݸɻ઄ࣂ3

ʫʽʂ঎ظɼ߹ਂʦ঑෗ɭʟƆਞɘɺ੓ 4 ɻƅࣂ

य 1 ʩː˗ʫˀʦࡥຢɫɳʜɚɭ

ʍƅԷඕଯɾࡧๆɿԷɹɣગ٪ʦޡ୅ʒɻʂߗټ

ڤїɿɸɘɺ٠இɭʟƆ݂ڹɿ਻ɭʟٹػʞʂڬ

ɿ੓ ʍʟƆࡧ๝ଽ൷ɿɸɘɺࢠɻʒɼʕɼࣂ5

2. ઄ݸ෻੕ʂӑๆٲر

2.1 ઄ݸ෻੕CBTʂҔ౎ɼ݉ๆ

઄ݸ෻੕ʃಫࠋʝɠ 2012௰ɿƅ݉୅ʂ฻Φɾ˞

˴ʷ˰˦˺ʷ௾ຢٲ߇ʦݩʟΤयɻƅࣣ ൎ௡٥߇֋

Ѽɿɞɥʟݩ෻ӑஓʂλԋɼɫɺҔ౎ɫɳ [1]Ɔ*1

*1 ୻ࡾʃ Parsons ʝʂ٥֋ [2]ʃ௨ߨɫɺɘɾɟɷɳƆ
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य 2 Է৐˞˴ʷ˰˦˺ʷɞʜʇЖࡁʂٲ߇৔୅ഇ೘
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ࣣൎ௡٥߇֋Ѽʂˍˀˏʃ PBTɻɖʞƅ઄ݸ෻

੕ʖ޿ɿষ੝߁ʘѽ୿๨ʦτݹɫɺ߹޵ɫɺɘɳƆ

PBTɻѾ୿ɭʟࣟ܄ʃƅчࢆɡๆ޿ɾɽɿষ੝߁

ʦ٪ɾɠʝѾ୿˞˴ʷ˰˧ʦݩढ़ɫƅӷढ़ɫɳɖ

ɼ਻Ыɭʟষ੝Ւ܃ʦѾ୿๨ɿՒ௡ɭʟɼɘɚѬ

ଟɠ಩์ɿɾʟƆ

CBTɻɖʠʄɱʂʜɚɾ 2୞ࠡԝʃ೑์ɻƅ૥

ঋѳ෣ࣘɻষ੝߁ʦː˰ʷɫɺഝʍƅѾ୿˞˴ʷ

˰˧ʦۚढ़ɻɡʟɼ۪ɜƅɱʂʜɚɾˋƟ˲ʦ߇

ɫɳƆɧʂˋƟ˲ʃ˝˰ʭʽࣘɻݩ JavaScriptʦ

ๆɘɺஓݩɭʟʖʂɻɖɷɳƆ

ɱʂڤƅࣣൎ௡٥߇֋ѼʂӑஓʦԷɿ੒ݠ੒Ӂ

(੐಺Նԟ)Ɖୱ֣੒ӁƉࣣൎࡽ๲ӁѼ (໓ةՆԟ)

ɠ֫ຢɫɺ੒Ӂ௡Ӂࠋষ౓҉ӀवछΠ੢׋ߏ [8]ʦ

ƅɱɧɻҔ౎ɭʟݘɭʟ޵߹ CBTʂયɿ઄ݸ෻

੕ʂՆ௾ɠ२ʞܛʒʠƅٲ߇ݩ߇ɿ೾ॅʂ઄ݸ෻

੕ɠԥʕʝʠɳƆ

ಫࠋʃ 2016௰୞ɟʝ୊Չ૳ࣿ੒ӁɿΫʞƅࡾ௰

ɼɾɷɳɠƅɱɧɻʃࠋൎָθʂ঄௥ࣣߘ 1௰ߘ

಩࠹ѕෳƹԷ৐˞˴ʷ˰˦˺ʷɞʜʇЖࡁƺɿɸ

ɘɺƅਪɣʂӁ१ɠɡɵʧɼ˞˴ʷ˰˧ʦࢆɥʟ

ʜɚɿɾɷɺɘɾɘɼɘɚ෻੕ɠɖɷɳƆ

ɧʠɿ਻ࡽɭʟɳʕ 2017 ௰୞ɟʝѕෳ঎ظʦ

٪૥ɫɳɠ [6][7]ƅɱʂλԋɼɫɺƹ˞˴ʷ˰˧ɠ

ٲ߇ɭɳʕƅՃදߟʦ෗ҷɿ߄ɥʟƺɧɼʂ࡚ࢆ

෻੕ʦɭʍɺ˞˴ʷ˰˧ݩढ़ʂ෻੕ɼɳƆɱʂݘƅ

800ञʊʧʂ୿Εʦ઄Ճԝɻ݉୅ɭʟ಩์ɠɖʟ

ɧɼɟʝƅ઄ݸ෻੕ʦ݉ๆɫɳƆ

ʖɼʖɼɧʂѕෳʂ׋࠯ʃ LMS(Ӂ޲࠹Дʾˀ

ˍ˧)ɼɫɺMoodleʦ݉ๆɫɺɞʞƅՃදٲ߇ʖ

CBTшɩʠɺɘɳƆ઄ݸ෻੕ʂՆ௾ʃʖɵʡʧ෌

ɘɳʕƅࣘ Ւʂݩ߇ˋƟ˲ʦ݉ๆɫƅࠬ ʃˋƟࠋٲ

˲ѳ෣ɻ෻੕ʦѽɡƅ಺ߟɩʠɺɘʟষ੝߁ʂໆ

ʦMoodleٲ߇˩ʿˬƟ˲ʂѽ୿๨ɿʺ˛ƟˡƟ

ˀˏɫɺଚࡥɩɯƅࡍ࠴ɫɳѽ୿ʦMoodleɟʝ

ࠟʞࡥɫധ˞˴ʷ˰˧ɻ݉୅ɭʟآɻϬๆɫɳƆ

2017௰୞ʃɧʂʜɚɾآɻ߹޵ɫɳɠƅࠬࠋٲ

ɿɼɷɺʖ݉୅ࠋɿɼɷɺʖࡽ๲ɠ౪ށɾɳʕƅ

Moodle ʂұૌՆ௾ɼɫɺ઄ݸ෻੕ɿ਻Ыɫɳ߇

੕ࡥʂٲ (ѳ෣ࣘʂഝʍ੃ɜՆ௾ʦԥʔ)ɼ݉୅ʦ

۱ɚ˩ʿˬƟ˲ʦ҉ʕɺҔ౎ɫƅ2018௰୞Ιۼʃ

ɧɵʝʦޡๆɫɺɘʟƆɘɮʠʂ௰୞ʖٲ߇ʃ 80

ഇԝɻ 28෻ʦଚߟɫƅƹ߹ݘɿ˞˴ʷ˰˧ʦࢆɥ

ʟӁ१ɠʜɘढ़ংʦࠟʟƺߢஓ݉୅ CBTɠ߹ټ

ɻɡɺɘʟʖʂɼ۪ɜɺɘʟ (य 2)Ɔ*2

2.2 ઄ݸ෻੕ʂՒߧآࡧ

઄ݸ෻੕ʦѳ෣ɻഝʍ੃ɜɺѽ୿ɭʟˋƟ˲ʦ

ɠ಩์ߧآɭʟࡧɷɳɼɡɿƅ෻੕ʦՒݩɿࡾ݂

ɼɾɷɳƆˋƟ˲ɠ१ढ़ɭʟʂʃ෻੕ʦ಺ߟɭʟ

HTMLˡƟʿɿষ੝߁ɼѽ୿๨ (ɱɧɿষ੝߁ʦ

ʒʠɳʖʂɻɖܛധɿː˰ʷɫɺഝʍʟ)ɠඝʕڃ

ʞƅ಩์ɾʂʃƅHTMLɿʜʟ෻੕Ւࡧɼƅষ੝

˲ʂࣣൎɴɥɻɖʟƆɱɧɻƅˍʴˀˏ˜ʨʫ߁

ʂঽౝɿHTMLɻ෻੕ʦՒࡧɫƅƹ@@@ƺɻ׫উɷ

ɺɱʂڤʂү۱ɿষ੝߁ʂ۱ʦટɣɧɼɼɫɳƆ

य 3ɿՒࡧ˜ʨʫ˲ʂຶʦߟɭƆɧʂߧآʃڤɟ

ʝҔ౎ɫɳMoodle˩ʿˬƟ˲౦ɻʖஔλɻɖʟƆ

˞˴ʷ˰˧ʦۚढ़ɭʟݘɿߓчɦɠ।ɫɣɻɡ

ɾɘɼѽ୿ɫɹʝɘʂɻƅүষ੝߁ʂදಗɿߘʂ

Ւࡧʦюɜʟɧɼɻߓчɦʦक़ڥɭʟƆ

• // чɦʦߓʂ۱ɟʝߘ—+1 1˳ˠ˲ਊʘɭƆ

• // -1 — ɧʂ۱ɟʝߓчɦʦ 1˳ˠ˲෸ɭƆ

• // -1 1+ — ɧʂ۱ɟʝߓчɦʦ 1˳ˠ˲෸

ɭɠƅߘʂ۱ɟʝ݁ʇ 1˳ˠ˲ਊʘɭƆ

Cګٿɻɘɜʄ 1౵ෳʃԟॅʂগஏ۱ƅifƅwhile
*2 2018௰୞ʂ൘ɠ୅ॅɠࣘڽɫɺɘʟʂʃƅʲ˱ʴˬ˰
˧ʂ҉ຜɼ௔ɫɭɢʟ෻੕ʦࠡ૥ɫɫɳɧɼʂ 2 ୅ɠ
๲ศɻɖʟɼ۪ɜɺɘʟƆ
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<h1>ഇԻʂɾɘ˞˴ʷ˰˧ (A)</h1>

<p>ॅ xʦࠬɥࠟʞƅx<sup>2</sup>ʦറɭ˨˄ˊː

calcʦࢆɥƆ</p>

<p>݂ڤɿٌїʦ return ɻറɭɧɼƆʺƟːʃ݂઄ɻ

ɾɣɺʜɘɠƅࣜૠɾ (ٌїɠޡʣʠɾɟɷɳʞɖɼɻ

๲ʦԥʕɾɘࡽ(ɩʠɳʞɭʟʜɚɾࢶїɠࠟʞڹ

ɧɼƆ</p>

@@@

ʩ def calc(x) // 1+

ʫ end // -1

ʭ y = x

ʯ y = y + 1

ʱ y = y - 1

ʲ y = y * x

ʴ return y

य 3 ઄ݸ෻੕ʂՒࡧ˜ʨʫ˲

ɾɽʂक़ۚڥഓʂ۱ɿޱ଑ɫƅ2౵ෳʃɧʠʝʂ

౮Ξʂ࠿ʞʦ಺ɭƹ}ƺʂʓʂ۱ɿޱ଑ɫƅ3౵ෳ

ʃ else-ifʂ۱ɿޱ଑ɭʟɧɼʦ২଑ɫɺɘʟƆ

ʃCƅRubyƅJavaScriptƅդګٿๆયʂޡݚټ

ƟːɾɽɠɖʞƅɽʠʖࣘՒʂʺߐ 3ɸɻߓчɦ

ʦՒࡧɻɡɺɘʟ (ɧʂߟޱɻ਻Ыɻɡʟʜɚɾ

ʺƟˎʪ˺ʷˀˆʫ˲ɻষ੝߁ʦๆΤƆɳɼɜʄ

Cʘ JavaScriptɻɖʠʄ, ifʘwhileʂયʂഓʃ಩

ɮ{Ƨ}ɻΞʔˀˆʫ˲ʦ݉ๆɫɺɘʟ)Ɔ*3

3. ઄ݸʩː˗ʫʽʂҔ౎

3.1 Ҕ౎ʂ൘ज

ঽࡧɫɳʜɚɿƅඕѕෳʂЖࡁɻӁ१ɠࢆɣ˞

˴ʷ˰˧ɿ endɠਘʞɾɘɾɽʂƹԷඕଯɾڬʞƺ

ɠਪɣ٪ʝʠʟɧɼɟʝƅɧʠʝɠڬʞɻɖʟɧ

ɼʦ৮Ճɿ௨ߨɫƅ಑ɥʝʠʟʜɚɿɾʟɳʕʂ

ӁࡁˋƟ˲ɼɫɺƅ઄ؠݸ෻੕ˋƟ˲ʦұૌɫɳ

઄ݸʩː˗ʫʽʦۚ২ɫɳƆ઄ݸʩː˗ʫʽʂҔ

౎ɿ୻ɳɷɺʃƅߘʂɧɼʦ൘जɼɫɳƆ

(1) ੺஫ʂWebˡƟʿɼɫɺஓݩɭʟƆ

(2) ƹԷඕଯɾڬʞƺʂޱଫɿছ௱Ɔ

(3) Ɯʂ෻੕ʂ݉୅ʃɞɧɾʣɾɘƆڃ

*3 Pythonʂʜɚɿߓчɦɻक़ۚڥਏʦ಺ɭګٿɻʃƹ౮
Ξ࠿ʞƺʂʜɚɾʺ˨˺ˏ۱ʦষ੝߁ɿюɜʟ಩์ɠ
ɖʟƆѳ෣ࣘɻʫ˺ˎ˺ˏʦ৭ݩɭʟʫ˺ˆ˜ʮƟˀ
ʦ೒юɭʟ൘൚ʖ۪ɜʝʠʟɠƅ߹ਂɫɺɘɾɘƆ

(4) ʩː˗ʫˀʂՒ໰ʦࠟʠʟʜɚɿɭʟƆ

(1)ɿɸɘɺʃƅˋƟ˲ɼɫɺࠡػɿޡɜƅ঎ટ

ɾɽʂࠡԝʦٹػɫɳɘɧɼɿʜʟƆ(2)ɿɸɘɺ

ʃƅਪɣʂՆ௾ʦ२ʞܛʔɧɼɿʜʟ೾ށшʦ಑

ɥɺɧʂʜɚɿɫɳƆ(3)ɿɸɘɺʃƅ੺஫ʂˡƟ

ʿɻஓݩɫƅɟɸ݉୅ʦ۱ɚɼƅl Ɵʿ˄Ɵˀ௅ɿ

।ѽʦԥʕʟ಩์ɠɖʞƅӁ१ɠɱʠʦࠟʞࡥɫ

ɺӑๆɭʟ (ٌїɼɫɺ෻੕ʦ۪ɜɺʖʝɜɾɘ)

ɧɼʦ಑ɥʟɳʕɻɖʟƆ(4)ɿɸɘɺʃƅˋƟ˲

ɠɽʠɣʝɘޡʣʠɺɘʟɟƅɽʂʜɚɾʩː˗

ʫˀɠ಺ߟɩʠɺɘʟɟʦˈʮˊʶɻɡ҉ຜɿฉ

๼ɺʟɳʕɻɖʟƆ

ىɿƅʩː˗ʫˀʦɽʂʜɚɿ१ढ़ɭʟɟʦߘ

ʕʟ಩์ɠɖɷɳƆ1ɸʂ൘൚ʃ෗ʝɟɿƅ৕ʓ

๼ɺʝʠɳ˄ƟˀʺƟːʦ૳࣢ʂࡽګٿ๲ذɼஔ

โɿѽॾɫڬʞʦࡥ٠ɭʟɧɼɻɖʟƆ

ɫɟɫƅࡽګٿ๲ذʂѽॾೱɼஔ୾ʂʖʂʦ߹

ਂɫ৕ʓܛʔʂʃ੒ബɻɖʟɫƅƹԷඕଯɾڬʞƺ

ʂࡥ٠ɿځʟɼɫɳʝ੒ɦɩɾޞӆɥɿɾʞɭɢ

ʟƆɩʝɿɧʂ൘൚ɻʃƅষ੝߁ʂউʠෳɾɽʂ

ࣣൎʃ๭ๆɫɾɘɧɼɿɾʟƆʖɷɼƹๆΤɫɳ

ষ੝߁ɿਓɫɳƺآɻʩː˗ʫˀʦๆΤɻɡɾɘ

ɟɼ٠இɫƅߘʂ൘जʦ݉ๆɫɳƆ

• ෻੕Ւࡧʂষ੝߁ (Ѿ୿ʺƟːʂ 1۱ʊʧ)ɨ

ɼɿƅɱʂ۱ʃъʂஓݩʦɫɺɘʟɟʦƅƹԷ

ඕଯɾڬʞƺʂޱଫɿ಩์ɾ౮Ξɻ೒юࣣൎ

ɼɫɺՒࡧɭʟƆ

• ʺƟːʦ৕ʓ๼ɺ࠿ɷɳߗ୅ɻƹʩː˗ʫˀƺ

ˣˆ˺ʦЬɭɼƅɱʂߗ୅ɻഝʧɻɘʟࡼɿ

೒юࣣൎʦˀʴ˪˺ɫɺර଑զ୾ʂࡥ٠ʦɞ

ɧɾɚƆ

• ɭʍɺʂڬʞʦࡥ٠ɭʟ಩์ʃɾɘʂɻƅъ

ʦ೒юࣣൎɼɫɺՒࡧɫƅɽʂଟ୞ʒɻࡥ٠

ɭʟɟʃ෻੕ɨɼɿ (೒юࣣൎʂՒࡧɿʜʞ)

βɜʝʠʟʜɚɿɭʟƆ

ɳɼɜʄƅʒɷɳɣ೒юࣣൎʦՒࡧɫɾɥʠʄƅ

ъʂࡥ٠ʖ۱ʣʠɮƅ੺ɿഝʍ੃ɜɻʺƟːʦݩ

ढ़ɫɺ٪ʝʠʟɴɥʂஓݩɼɾʟ (૳࣢ʃɱʂʜ

ɚɾޡɘ൘ʃɫɾɘɠ)ƆɖɣʒɻʖෳଯʃƹԷඕ
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ʩ def calc(x) // 1+

enterproc(’calc’, true); defvar(’x’);

ʫ end // -1

leave();

ʭ y = x

act(); refvar(’x’); defvar(’y’);

ʯ y = y + 1

act(); refvar(’y’); defvar(’y’);

ʱ y = y - 1

act(); refvar(’y’); defvar(’y’);

ʲ y = y * x

act();refvar(’x’);refvar(’y’);defvar(’y’);

ʴ return y

act(); refvar(’y’); doreturnval();

य 4 ʩː˗ʫʽๆޱ଑ʦ૰юɫɳষ੝߁Ւࡧ

ଯɾڬʞƺɠʜɣɖʟآɻԥʒʠɺɘɳɼɡɿɱ

ʠɠࡥ٠ɻɡʩː˗ʫˀʦ಺ߟɻɡʟʜɚɿɭʟ

ɧɼɻɖʟƆ

ɾɞƅƹബॅɠ੐௡ɩʠɺɘʟɠࢻދɩʠɾɘƺ

ʂʃλ౫ɿʃʯ˰ƟɻʃɾɘɠƅѨ੕ɻ˞˴ʷ˰

˦˺ʷʦЖࡁɫɺɘʟݘɿʃդʣɫɘՒࡧɻɖʟ

ɳʕƅࡥ٠ɻɡʟʜɚɿɫɺɘʟƆɧʂɧɼʖɖ

ʞƅࡥ٠಺ߟʦʯ˰Ɵ୾ɻʃɾɣƹʩː˗ʫˀƺɼ

ʧɻɘʟƆڅ

3.2 ೒юࣣൎʂՒࡧɼʩː˗ʫʽʂۚढ़

೒юࣣൎʂՒຶࡧʦय 4 ɿߟɭƆ೒юࣣൎʃ

চٿଯɾՒ൚ʦݩढ़ɫɺʖʜɟɷɳɠƅܞѾʃ

JavaScriptʂʺƟːഭɱʂʖʂɻɖʞƅɱʂયɿ

ࣣൎ୕໰ʂɳʕʂAPIڅʇࡥɫʦԥʕʟɧɼɻࣣ

ൎʦՒࡧɫɺɘʟƆʩː˗ʫˀ१ढ़ߗɿɧʠʝʂ

೒юࣣൎʺƟːʦষ੝ɩʠɺɘʟࡼɿ߹۱ɭʟɧ

ɼɻࡥ٠ʦ۱ɚƆ

߹ਂɻʃƅɧʠʝʂ೒юࣣൎʃ۱ɨɼɿ 1ɸʂ

JavaScript෌෕ԟॅɿബԀɫɺ˖ˊʾˬ಺ɿ୕໰

ɫƅʩː˗ʫˀˣˆ˺ɠЬɩʠɳݘɿষ੝Ւ܃ɿ

Էɹɘɺߘࡼɧʠʝʦࠟʞࡥɫ߹۱ɫƅڬʞʂ٠

ʒ܃ʂՒڤຢɭʟƆ݂ࡥɿЫɬɺʩː˗ʫˀʦࡥ

ɻஓݩɠ࠿ɷɳʝƅendʂ೑ਘʘʷ˴Ɵ˗˲ബॅ

ʂ੐௡ɠɾɘɾɽুਹɼɫɺഇɟʟʩː˗ʫˀʦ

ຢɭʟƆࡥ

ਪॅʂʩː˗ʫˀɻޡๆࠋɠ΄ୢɩʠɾɘʜɚ

ɿƅ1Ѿʂ߹۱ (ʩː˗ʫˀˣˆ˺Ьɫчɦ)ɻ಺

ɩʠʟʩː˗ʫˀॅʃ݂੒ߟ ɼɫɺɘʟڃ5 ڃ6)

಺ 1 RubyๆʂࣣൎՒࡧ API

Ւࡧ ঑෗
act() ஓݩʦ۱ɚഓɻɖʟ (˨˄ˊː

ʂҙɿɖɷɺʃɾʝɾɘ)Ɔ
dervar(v) ബॅ vɿખʦ੐௡ɫɺɘʟ (ʒ

ɳʃ˘˰˨ˆɼɫɺખʦࠬɥ
ࠟɷɺɘʟƆ

dobreak() breakഓɻɖʟƆ
donext() nextഓɻɖʟƆ
doreturn() ખʦറɩɾɘ returnɻɖʟƆ
doreturnval() ખʦറɭ returnɻɖʟƆ
enterclass(n) ʶ˰ˀ nʂ଑զҔިƆ
enterelse() ifഓʂયʂ elseɻɖʟƆ
enterelsif() ifഓʂયʂ else-ifɻɖʟƆ
enterif() ifഓʂҔިɻɖʟƆ
enterloop(k) ࠦധ k ʂ˲Ɵ˞ɻɖʟ (k ʃ

˲Ɵ˞ʂࠦຳʦ಺ɭഓߓໆ)Ɔ
enterproc(n, r) ˨˄ˊː n ʂ଑զҔިƆr ʃ

໱๲ખɻƅ˨˄ˊːɠખʦറ
ɭɟ౼ɟʦޱ଑ɭʟƆ

leave() क़ۚڥਏ (˨˄ˊːʦԥʔ)ʂ
ʣʞƆ࠿

refvar(v) ബॅ v ʂખʦࢻދɫɺɘʟƆ

Ιࣘɖʟɼɡʃ ๿ࢽෳɼɫɺƅʖɷɼɖʟɠڃ6

ɼɘɚ಺ߟʦɞɧɾɚ)ƆຄӁ१ɿʖజ຋ɫɺƅɭ

ʍɺʂʩː˗ʫˀʃ໳ഓɼϾഓʂˡʩɻ (2۱ɻ)

಺ߟɭʟ (य 1)Ɔ

Ւ໰ʃƅʩː˗ʫˀˣˆ˺ɠЬɩʠʟɨɼɿ஦଑

ʂ URLɿ˭Ɵʽ IDɼষ੝Ւ܃ໆʦ HTTP GET

˨˄ˊːɻ਄ࣿɭʟɧɼɻ۱ɚƆGET ʂ਄ࣿʃ

ˡƟʿ௅ɿෳ๼ɳɾɣ జટɩʠɳ(ɩɣࢡʕɺ׎)

iframe ์৔ʂ src ਛड़ɿ URL ഓߓໆʦ੐௡ɭʟ

ɧɼɻ۱ɷɺɞʞƅʼƟ˗ɿʩʶ˂ˀɻɡɾɘࣟ

ɿʃϳׄɫɾɘƆ˭ƟʽݩʖˋƟ˲ʂஓ܄ IDʃ

Moodleʂ঎଑ɻʩː˗ʫʽʂˡƟʿڅʇࡥɫߗɿ

URLʂදಗɿ೒юɭʟɧɼɠɻɡʟʂɻƅɧʠʦ

ๆɘɺɘʟ (ɧʂ೒юࣣൎɠ෌ɘࣟ܄ʃ෌ɘɼɘ

ɚτʂ IDʦ਄ࣿ)Ɔ

3.3 RubyๆʂՒࡧAPI

೒юࣣൎՒࡧɿޡๆɭʟAPIʃ෻੕ʂՒࡧɿޡ

ๆɭʟګٿɨɼɿധʂʖʂʦޡๆɭʟƆɧʠʃٿ

ɠΪɾʟɧɼɟʝ಩์ɻɖʟګɨɼɿๆګ (ɳɼ

ɜʄ Cګٿʂƹࠡਞɡƺʃ Rubyɻʃƹ˨˄ˊːƺ

ɼɾʟ)Ɔඕѕෳɻʃঽౝ (௡෾ೱഇ)ɿ Rubyʦ

݉ๆɫɺɘʟɧɼɟʝƅʒɮ Rubyګٿๆʂ API

(಺ 1)ʦҔ౎ɫɳƆ
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٪ɺഇɟʟ૳ʞƅʏɼʧɽʂڅʇࡥɫʃƹɧʂ

۱ɠъʂഓɟƺʦߟɭʖʂɼɾɷɺɘʟƆɧʠʃƅ

ү۱ʂʺƟːʦѽॾɫɾɘɼىʕɳɳʕʘʔʦண

ɾɘƆɧʠɿԷɹɘɺ elseƅbreak୾ʂΛટɠɞɟ

ɫɟɷɳʞ return ɠ෌ɘɾɽʂڬʞʦࡥ٠ɭʟƆ

ʒɳƅʁ ˰ˀƅ˨ ˄ˊːʂ௡ڼɻʃɱʂˀʺƟ˞ʂ

Ւ܃಺ʦˀˆˊʶɿঀʓƅleave()ɱʠʝʦࠟʞ

ˊʡɭɧɼɻƅˀʺƟ˞ɿ਻Ыɫɳബॅʂˈʮۼ

ʶɿಖɜɺɘʟƆ

act()ʃ߹۱ഓɻɖʟɧɼʦߟɫƅreturnʂڤ

ɿ act()ʂɸɘɳ۱ɠɖʟɼɞɟɫɘɧɼɠഇɟ

ʟƆޝʞʃ defvar()ƅrefvar()ɻɖʞƅബॅʂ

੐௡ɼࢻދʦΤයɭʟƆɧʠʝɿЫɬɺՒ܃಺ʂ

ࣣൎʦ৭ݩɭʟɧɼɿʜʞƅර଑զബॅʂࢻދʘ

଑զബॅʂරࢻދʦࡥ٠ɻɡʟƆRubyɻʃബॅ

෕ൺஏʂ$ʘ@ɻࠦധɠഇɟʞƅɧʠʝʂࠦധɿЫ

ɬɳ਻Ыʦ۱ɚƆ

಺ 2ɿRubyๆʂʩː˗ʫˀഓʂλ๬ʦߟɭ (Ւ

ๆɭʟɳʕɿ೒ɫɳ)Ɔޡɿࢻދʂߗʃഇॾ܃

3.4 CګٿๆʂՒࡧAPI

Cګٿɻʃബॅʘԟॅɿ਻ɫɺচٿɠ಩भɻɖ

ʟɳʕƅՒິූࡧʂآɠஔɬɻʖˈʮˊʶʂ௅฻

ɿʃβɘɠɖʟƆɳɼɜʄ Ruby౦ɻʃബॅ଑զ

ʃ੐௡ɿʜɷɺɞɧɾɷɺɘɳɠƅCګٿɻʃচ

ɫɾɘƆʒࡧɿʜʞ଑զɩʠƅ੐௡ʂࣣൎʃՒٿ

ɳԟॅচٿƅؠ (ʘ struct)଑զƅincludeʂՒࡧʖ

ɞɧɾɚƆ಺ 3ɿ Cګٿๆʂ APIʦߟɭƆ

Cʃֲɘؠʂګٿɻɖʞƅؠɿԟɭʟʯ˰Ɵɠॴ

ଯɿࡥ٠ɻɡʟɠƅܞѾʂ APIɻʃ਻Ыɫɾɟɷ

ɳƆɧʠʃƅؠɿԟɭʟʯ˰ƟʃɧɧʒɻɿΆɷ

ɺ๝ɳƹԷඕଯɾڬʞƺʜʞʃ࡚์ɻɾɘɼ۪ɜ

ɳɧɼɿʜʟɠƅ಩์ɾʝɳɼɜʄय़ॅؠɼ߹ॅ

ʂʓʦ۱ɚɧɼʖ۪ɜࡥɘഇɥɿۧɷɳ٠ޡʂؠ

ʝʠʟ (CګٿɻΆɜʟɭʍɺʂؠʂॴଯ٠ܵɿ

਻Ыɭʟʂʃɞɱʝɣʘʞɭɢɼްʣʠʟ)Ɔ

4. ઄ݸʩː˗ʫʽʂ಻ь

4.1 ಻ьʂ໹৕ʓ

ൺஏɻ঑෗ɫɳʜɚɿƅ઄ݸʩː˗ʫʽʃ 2019

௰୞ƹԷ৐˞˴ʷ˰˦˺ʷɞʜʇЖࡁƺɿɞɘɺ

಺ 2 Ruby ๆʂʩː˗ʫˀഓګٿ

Ւ܃ ঑෗
a ˨˄ˊː xʂ଑զɠ਩ʂ˨˄ˊː yʂયɿɖ

ʞʒɭƆ
b ബॅ v ʃખʂ੐௡ɾɫɿࢻދɩʠɺɘʒɭƆ
c ˨˄ˊːʂҙɿ߹۱ɭʟഓɠɖʞʒɭƆ
d ߹۱ɩʠɾɘഓɠɖʞʒɭƆ
e ˨˄ˊːયɻɾɘʂɿ returnɠɖʞʒɭƆ
f ખʦറɭ˨˄ˊːɾʂɿ return ɿߧɠɾɘ

ɻɭƆ
g ˲Ɵ˞ʦ૥ɵɿ࠿ʝɯɺɫʒɚ return ɠɖ

ʞʒɭƆ
h ખʦറɩɾɘ˨˄ˊːɾʂɿ return ɿߧɠ

ɖʞʒɭƆ
i ˲Ɵ˞ʦ૥ɵɿ࠿ʝɯɺɫʒɚ return ɠɖ

ʞʒɭƆ
j ˲Ɵ˞ʂયɻɾɘʂɿ breakɠɖʞʒɭƆ
k ˲Ɵ˞ʦ૥ɵɿ࠿ʝɯɺɫʒɚ breakɠɖʞ

ʒɭƆ
l ˲Ɵ˞ʂયɻɾɘʂɿ nextɠɖʞʒɭƆ
m ifʂયɻɾɘʂɿ elsifɠɖʞʒɭƆ
n ifʂયɻɾɘʂɿ elseɠɖʞʒɭƆ
o ɧʂ ifഓɻʃՂɿ elseɠټʠɺɘʒɭƆ
p ำഇɾ endɠɖʞʒɭƆ
q ˨˄ˊːmɿʃખʦറɭ returnɠ෌ɘɻɭƆ
r ˆ˨˰˘/ബॅࡿ׌ v ʃλ୞ʖޡʣʠɺɘʒ

ɯʧƆ
s ʫ˺ˀˆ˺ˀബॅ vʃλ୞ʖ੐௡ɩʠɺɘʒ

ɯʧƆ
t endʂॅڃɠ೑ਘɫɺɘʒɭƆ
u ʷ˴Ɵ˗˲ബॅ v ʃλ୞ʖ੐௡ɩʠɺɘʒ

ɯʧƆ

۱ɼɫɺΆɘƅ๭ๆɭʟɟɽɚɟʦӁ१ɿ௥ɯ߇

ɺɘʟƆɱɧɻƅ๭ๆɫɺɘʟӁ१ɼɫɺɘɾɘ

Ӂ१ʦಅҼɭʟآɻ಻ьʦ۱ɷɳƆ

୅ɻछ۱યɻɖʟʂɻƅ11/25ߗʃඕۣ߰ಫ׋࠯

୅ɻɭʍɺʂʶ˰ˀɠӷຎɫɺɘʟ੓ߗ 6Ѿʒɻ

ʂˎƟˆ (೾ॅѾࠬٲя௾ɾʂɻࡾѾ਄ٌࣿїɿځ

଑)ʦๆɘʟƆ઴ԝѨଟʂӁ१ (12ʶ˰ˀƅMoodle

୕໰ञॅ 801෕)ʂɚɵƅҷ௨෻੕ 10෻ (੓ 2Ƥ6

Ѿɿү 2෻ɻ߹޵) ɭʍɺɿѾ୿ɫƅɾɞɟɸ෌

Ѿ୿ʒɳʃƹষ੝Ւ܃ 1ഓߓɴɥʂѽ୿ƺɠɾɣƅ

2෻ظ܄ʂѾ୿ߗԝɠ 30ೀΙࣘɻɖʟӁ१ 460෕

ʦഇॾ਻࣐ɼɫɳƆ*4

઄ݸʩː˗ʫʽʂޡๆՒ໰ʃঽࡧʂ൘൚ɻ෻੕

ˡƟʿʦҳ௽ɫɳHTTPʼƟ˗ʂ request-log ɟ
*4 Ӂ१ʂɾɟɿʃƅҔިɫɺɭɤɿɻɳʝʕɾѾ୿ʦ਄
ࣿɫɺѽ঑ (1 Ѿ਄ࣿɭʟɼ٪ʝʠʟʜɚɿɾʟ) ʦ٪
ɳʞƅɱʠʦҹɜɺ݁୞ࠬٲɫභ୅ʦࠟʟɾɽʂ۱ஓ
ʦɭʟࠋɠλ଑ॅ٪ʝʠɳʂɻƅɱʠʝʦ࢑ҙɭʟɳ
ʕɧʂʜɚɿɫɳƆࡾѾ਄ࣿɻ 2෻ظ܄Ѿ୿ߗԝɠ 30
ೀරභʖʂʖʃɭʍɺ݉୅ٌїɠ 0 ୅ɻɖɷɳƆ
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಺ 3 C ࡧๆʂࣣൎՒګٿ API

Ւࡧ ঑෗
act() ஓݩʦ۱ɚഓɻɖʟ (ԟॅʂҙ

ɿɖɷɺʃɾʝɾɘ)Ɔ
defproc(n) ԟॅ nʂচٿƆ
definc(i) ˜ʨʫ˲ iʦ includeƆ
defvar(v) ബॅ v ʦচٿɫɺɘʟ (˘˰

˨ˆ଑զʦԥʔ)Ɔ
deftype(t) ଑ޱؠ tʦ଑զƆ
dobreak() breakഓɻɖʟƆ
docontinue() coninueഓɻɖʟƆ
doreturn() ખʦറɩɾɘ returnɻɖʟƆ
doreturnval() ખʦറɭ returnɻɖʟƆ
enterloop(k) ࠦധ k ʂ˲Ɵ˞ɻɖʟ (k ʃ

˲Ɵ˞ʂࠦຳʦ಺ɭഓߓໆ)Ɔ
enterproc(n, r) ԟॅ n ʂ଑զҔިƆr ʃ໱๲

ખɻƅ˨˄ˊːɠખʦറɭɟ
౼ɟʦޱ଑ɭʟƆ

enterif() ifഓʂҔިɻɖʟƆ
enterelsif() ifഓʂયʂ else-ifɻɖʟƆ
enterelse() ifഓʂયʂ elseɻɖʟƆ
leave() क़ۚڥਏ (ԟॅʦԥʔ) ʂ࠿

ʣʞƆ
refinc(i, f) ԟॅ f(˜ʨʫ˲ i ʂ include

಩์)ʦޡๆƆ
reffunc(f) ԟॅ f ʦޡๆƆ
reftype(t) ଑զؠ tʦޡๆƆ
refvar(v) ബॅ v ʂખʦࢻދɫɺʟƆ

ʝࠟணɫɳƆ਻࣐Ճԝʃ 2019.10.1Ƥ11.24ʂ 55௟

ԝɻɖʟƆѽ୿ߗԝʃ෻੕ˡƟʿʦ஬ʓࡥɫɳߗ

୅ɟʝʩː˗ʫˀˣˆ˺ʦЬɫɺѽ୿Ւ܃ໆɠ਄

ࣿɩʠɳߗ୅ʒɻʂرѬߗԝɻֆʕɳƆ2ѾΙࣘ

ʩː˗ʫˀˣˆ˺ʦЬɫɺɘʟࣟ܄ʃƅঽʂʩː

˗ʫˀˣˆ˺ɟʝʂرѬߗԝʦޡๆɫƅɳɴɫ૥

ঽɼѽ୿Ւ܃ໆɠஔλʂʖʂʃˣˆ˺ʦ໓ਲɫɳ

ɴɥɾʂɻ෌߄ɫɳƆ

1 ɸʂ෻੕ɿɸɘɺƅ෻੕ʦࠟணɫƅ1 ѾΙࣘ

ʩː˗ʫˀˣˆ˺ʦЬɫɳʖʂʦ 1ɸʂ˂ˊʾˮ

˺ɼڅʊɧɼɿɭʟƆ୻ңՃԝʂ˂ˊʾˮ˺ॅʃ

683ƅʩː˗ʫˀѾॅʃ 1393Ѿɻƅചהɫɺ 1˂ˊ

ʾˮ˺ɖɳʞ 2.0Ѿʂʩː˗ʫˀѾॅɠɖʟɧɼ

ɿɾʟƆ*5

1ѾΙࣘʂ˂ˊʾˮ˺ɠ٪ʝʠɳӁ१ॅʃ 176

෕ɻɖɷɳɠƅɚɵ 72෕ʃ 1Ѿɴɥƅ27෕ʃ 2Ѿ

ɴɥɻɖɷɳƆɧʠʝʃƹɳʒɳʒƺ઄ݸʩː˗

ʫʽʦޡɷɺ٪ɳɴɥɼ۪ɜɺ࢑ҙɫƅ3ѾΙࣘ

*5 ɧʂʏɟɿ෻੕ʦ٪ʟɴɥɻ 1 Ѿʖʩː˗ʫˀˣˆ˺
ʦЬɫɺɘɾɘʖʂɠ 843 ِɖɷɳƆɧʠʃ෻੕ʦ໐
ๆɫɺɘʟʖʂɼ২ਉɩʠʟƆޡ෻੕ɼɫɺʂʓࡁ

0-5 -10 -15 -20 -30 -35 -40 -45-25# 
of

 s
tu

de
nt

s

# of sessions

0

5

10

15

29

य 5 3˂ˊʾˮ˺Ιࣘʂഇॾ਻࣐Ӂ१ʂ˂ˊʾˮ˺ॅഇ೘

10

20

30

40

50

0 1 2 3 4 5 6 7 8 9 1011121314151617181920

# of students

practice total score

# of advisor sessions

0
1-2
3-

य 6 ҷ௨෻੕ʂண୅ഇ೘

ʂ 77෕ʦ۪ɜʟƆɩʝɿƅ176෕ʂɚɵ 60෕ (ɱ

ɫɺ 77෕ʂɚɵ 23෕)ʃҷ௨෻੕ʂරѽ୿ɠɖ

ʟɳʕഇॾɟʝ࢑ҙɭʟƆɱʂٌїƅ3˂ˊʾˮ

˺Ιࣘɖʟഇॾ਻࣐Ӂ१ʃ 54෕ɼɾɷɳƆय 5ɿ

54෕ɿɸɘɺʂ˂ˊʾˮ˺ॅʂഇ೘ʦߟɭƆ݂ʖ

ਪɟɷɳӁ१ʂ˂ˊʾˮ˺ॅʃ 43ɻɖɷɳɠƅ੒

ౝʃ 10ΙчɻɖɷɳɧɼɠʣɟʟƆ

य 6ɿҷ௨෻੕ظ܄୅ʂഇ೘ʦߟɭƆү෻੕ʃ

।ѽ 2୅ƅೱഇ୅ 1୅ɻɖʟʂɻභ୅ʃ 40୅ɻɖ

ʟɠƅ݂ۿ୅ʃɱʂౝഇʂ 20୅ɻɖɷɳƆুਹʂ

ഇ೘ʃ 2୅ƅ5-6୅ƅ10୅೒פɿ˛Ɵʶʂɖʟތ

ʣɾɟɷޡɼɾɷɺɘʟƆʒɳƅʩː˗ʫʽʦآ

ɳ (˂ˊʾˮ˺ॅ 0ʂ)Ӂ१ɼ˂ˊʾˮ˺ॅ 1Ƥ2ƅ

3ΙࣘʂӁ१ʦ׫ഇɫɺಾɘɺɖʟɠƅɧʠʝʂ

ԝɻෳ๼ɷɳβɘʃɾɩɱɚɿ٪ɜʟƆ

4.2 ʩː˗ʫˀ৷୻ॅʂഇॾ

઄ݸʩː˗ʫʽʂՃਿɩʠʟڹїʃƅendʂѬ

೑ਘɾɽʂƹԷඕଯɾڬʞƺɿɸɘɺਙʘɟɿӁ

ʞʦ౧ɩɾɣɾʟɧɼɻɖʟƆڬɫƅɧʂʜɚɾࡁ
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಺ 4 ʩː˗ʫˀ৷୻ॅʂಅҼ

Ѿ ๭ๆ ಒ๭ๆ ٠଑ٌї
(n=54) (n=344)

#2 0.48 (0.75) 0.56 (1.03) p = 0.53

#3 6.37 (1.26) 7.20 (2.96) p = 0.00054**

#4 1.11 (1.40) 1.74 (1.81) p = 0.0040**

#5 1.59 (1.98) 2.07 (1.94) p = 0.10

#6 2.07 (2.21) 2.57 (2.51) p = 0.14

ظ܄ 11.6 (4.85) 14.1 (6.44) p = 0.0012**

ʃߓॅ 1ञ୻ɳʞചה (ɟɷɧ௅ʃವࡵഫܴ)

ɱɧɻƅʩː˗ʫʽ๭ๆࠋ (˂ˊʾˮ˺ॅ 3Ιࣘƅ

Ιчஔโ)ɼಒ๭ๆࠋʂҷ௨෻੕ѽ୿ɿɸɘɺƅɧ

ʂʜɚɾڬʞʂॅڃʦಅҼɭʟƆ

˗ʩːݸʦֆʕʟ൘൚ɼɫɺʃƅ઄ॅڃʞʂڬ

ʫʽʂࡥ٠ೱഇʦ (ඕۣʂˎƟˆࡽ๲ɿʃRubyʦ

ɩɯɺॅݩๆɫɳʂɻRubyɿΫࣳɫɳࣘɻ)ஓޡ

ɜɳƆঽࡧɫɳʜɚɿƅʩː˗ʫʽʂޱଫʃ಩ɮ

˗ʝɾɘʂɻƅɧɧɻʃƹʩːځɷɺɘʟɼʃڬ

ʫˀ৷୻ॅƺɼڅʊɧɼɿɭʟƆʩː˗ʫʽɻʃ

݂੒಺ॅߟʦ 5ِɼɫɺɘɳɠƅɧɧɻʃɱʂʜ

ɚɾࣘځʃ঎଑ɯɮƅࡥ٠ɩʠɳॅڃʦɱʂʒʒ

ๆɫɺɘʟƆޡ

ʩː˗ʫʽ๭ๆؓɼಒ๭ๆؓʂʩː˗ʫˀ৷୻

ॅʂಅҼʦ಺ 4ɿߟɭƆຑؓʂܴɠஂظଯɿยΤ

ɟɽɚɟʦWelch ʂ t٠଑ɿʜʞ૛ʍɳɼɧʡƅ

੓ 3Ѿɼ੓ 4Ѿʂҷ௨ˍˀˏɠยΤɻɖʞƅʒɳ 5

Ѿʂҷ௨ˍˀˏظ܄ɻʖยΤɻɖɷɳƆɫɳɠɷ

ɺƅʩː˗ʫʽ๭ๆؓʃҷ௨ˍˀˏɿɞɥʟʩː

˗ʫˀ৷୻ॅɻॅɜɳƹԷඕଯɾڬʞƺʂॅڃɠ

ʩː˗ʫʽಒ๭ๆؓʜʞʖࢢɾɘɼɘɜʟƆ

ɽʂʜɚɾʩː˗ʫˀɠ१ढ़ɩʠʟɟʃ୻ীƅ

Ѩ੕௅฻ ɿʜɷɺബшɭ(˧˰ढ़ɭʍɡ˞˴ʷݩ)

ʟƆ಺ 5ɿҷ௨෻੕ʂࡥ੕௅฻ɼƅ˞˴ʷ˰˧ٿ

ʂɽʂʜɚɾՆ௾ʦ಩์ɼɭʟɟʦʒɼʕʟƆګ

үѾʂ 2෻ʃ p(Φɫɘ෻੕)ƅq(ʘʘ௔ɫɘ෻੕)

ʂ৕ɿɾɷɺɘʟƆɱʠɲʠʂ෻੕ɿ਻ɫɺƅ২

଑।ѽ˞˴ʷ˰˧ʂ۱ॅƅ˨˄ˊːॅƅ੐௡ޔظ

ॅƅ˲Ɵ˞ॅƅifഓʂॅƅreturnʂॅƅޡๆɭʟజ

ໆॅƅޡๆɭʟۊηബॅॅʦՒݗɫɳƆ#2ʃ੺ࡸ

ɾ੐௡ʂʓʂޔظɻɖʟʂɿ਻ɫƅ#3 ɼ#4ɠक़

ʣɯʟɳʕۚਏʂԝβɘɠટɡʘ܄ਏʦ৕ʓۚڥ

ɭɣƅɱʠɿ਻ɫɺʩː˗ʫʽɿʜʟӁࡁɠڹї

಺ 5 ҷ௨෻੕ʂ௅฻

෻ ˍƟ˥ L df cl lo if rt ar gv

p02 ੐௡ޔظ 5 1 2 1

q02 ੐௡ޔظ 8 1 5 1

p03 ِࣥ౜ઐ 6 1 1- 2-

2 3

q03 ِࣥ౜ઐ 8 1 2 2

p04 జໆظ܄ 7 1 2 1 1 1

q04 జໆ౜ઐ 9- 1 1- 1 1- 2 1

13 3 3

p05 ηബॅۊ 7 2 1 1 1

q05 ݁Շޔظ 9 1 3 1 2

p06 2 జໆٴߘ 9 1 2 2 1 1

q06 2 జໆٴߘ 11 1 4 2 1 1

L:۱ॅ, df:˨˄ˊː଑զ, cl:ޔظ (੐௡), lo:˲Ɵ˞, if:if
ഓ, rt:return, ar:జໆ, gv:ۊηബॅ

ଯɻɖʟя௾ड़ɠɖʟƆ#5ɼ#6ʃईɳɿӁʧɴ

Ҟ௱ɠޡɜʟɧɼʦҷ௨ɭʟ෻੕ɻɖʟɳʕƅक़

ɩɣɾɷɺɘʟƆࢡਏʂࣘɻʂ௔ɫɩʃۚڥ

4.3 ଫ௅฻ʂഇ೘ޱ

ʞڬਹଯɿɽʂʜɚɾ״ɿƅߘ (ʩː˗ʫˀ)ɠ

ਪɘɟʦ٠இɭʟƆ಺ 6ɿƅʩː˗ʫʽɼҷ௨ˍ

ˀˏɻɽʂʜɚɾʩː˗ʫˀɠળࡥɩʠʟɟʂِ

ʦҷ௨ˍˀˏʂʩː˗ʫʽಒ๭ๆؓɿɞɥظࡍॅ

ʟِॅʂࡼۼɻߟɫɳ (๭ๆؓɻʖஔɬ)ƆƹՒ܃ƺ

ʃ಺ 2 ɻߟɫɳʖʂɻɖʟƆɟɷɧ௅ʃِॅʦञ

ॅ (ʩː˗ʫʽɼ๭ๆؓʃ 54ƅಒ๭ๆؓʃ 343)ɻ

Ӎɷɳಱഇ๻ɻɖʞƅ1ञɠஔɬԝβɘʦ೾ॅѾ౧

ɭɧɼʖɖʟʂɻ 100%ʦ૝ɜʟɧɼʖɖʟƆɾ

ɞƅɧʂظࡍɻʃʩː˗ʫʽʂ಺ځࣘॅߟʃ෌߄

ɫɺɭʍɺʂʩː˗ʫˀʦظࡍɫɺɘʟƆ

݂ʖਪɘʂʃ bʂƹර੐௡ബॅࢻދƺƅਞɘɺ e

ʂƹ˨˄ˊːʂҙʂ returnƺƅcʂƹ˨˄ˊːʂҙ

ʂ߹۱ഓƺƅtʂƹend೑ਘƺƅdʂƹreturnʂڤʂ

߹۱ഓƺɼਞɣƆɧʠʝʃʩː˗ʫʽɻʖਪɘɠƅ

ʩː˗ʫʽɻʃ tɠ݂ʖਪɣɾɷɺɘʟƆ

ɱʂॅِڤɿઓܴɠɖʞƅpʂƹำഇʂ endƺƅq

ʂƹખʦറɭʍɡɾʂɿ returnɠ෌ɘƺƅrʂƹ˘

˰˨ˆʘࡿ׌ബॅʂࢻދɠɾɘƺɠਞɣƆ

ɱʠΙчʃ aʂƹ˨˄ˊːʂયɿ˨˄ˊːɠɖ

ʟƺƅh ʂƹખʦറɩɾɘʃɮʂ˨˄ˊːɻറખ

ʦޱ଑ɫɳ returnƺɻƅۚਏʘޞโɼɫɺɞɟɫ

ɘƆ݂ڤʂ u ʃƹʷ˴Ɵ˗˲ബॅʂ੐௡ɠɾɘƺ
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಺ 6 ଫ௅฻ʂഇ೘ޱ

Ւ܃ ʩː˗ʫʽ ๭ๆ ಒ๭ๆ
b 50 (92.6%) 140 (259.3%) 1066 (310.8%)

e 36 (66.7%) 131 (242.6%) 909 (265.0%)

c 33 (61.1%) 126 (233.3%) 849 (247.5%)

t 96 (177.8%) 69 (127.8%) 668 (194.8%)

d 19 (35.2%) 49 (90.7%) 540 (157.4%)

p 15 (27.8%) 48 (88.9%) 290 (84.5%)

q 27 (50.0%) 25 (46.3%) 214 (62.4%)

r 43 (79.6%) 30 (55.6%) 201 (58.6%)

a 2 (3.7%) 4 (7.4%) 67 (19.5%)

h 8 (14.8%) 5 (9.3%) 54 (15.7%)

u 0 (0.0%) 1 (1.9%) 4 (1.2%)

n 4 (7.4%) 0 (0.0%) 0 (0.0%)

o 4 (7.4%) 0 (0.0%) 0 (0.0%)

f 2 (3.7%) 0 (0.0%) 0 (0.0%)

ɻƅʩː˗ʫʽِॅɠ 0ɾʂʃʩː˗ʫʽʂ෻੕

ɿʷ˴Ɵ˗˲ബॅʦΆɚʖʂɠԥʕɺɘɾɘɳʕ

ɻɖʟƆ

պɿ nʂƹifʂયɻɾɘ elseƺƅoʂƹifɿ೾ॅʂ

elseƺʃʩː˗ʫʽʂ෻੕ɿ if-elseʂʘʘ೾ށɾʖ

ʂɠԥʒʠɺɘɳɧɼɿʜʟɼްʣʠʟƆɱɫɺ

fʂƹખʦറɭʍɡ returnɿߧɠɾɘƺʃƅষ੝

ɸɡʂߧʂયɿ߁ return ɼߧɾɫʂ return ɠຑ

൘ԥʒʠɺɘʟɼɡɿɴɥ౧ɭԝβɘɻɖʞƅҷ

௨෻੕ɿʃɱʂʜɚɾʖʂɠԥʒʠɺɘɾɘɳʕ

0ِɴɷɳƆ

ɧʂʜɚɿƅɽʂʜɚɾƹԷඕଯɾڬʞƺʦ౧ɭ

ɟʃ෻੕ʂࠦധʘষ੝߁ʂ঎଑ʜʞϳׄʦࠬɥʟ

ɠƅু ਹʂؚڽɼɫɺ endʂ೑ਘʘำഇƅ˨ ˄ˊː

ʂҙɿ߹۱ഓʘ returnʦટɘɺɫʒɚɾɽʂƹ෗

ʝɟɿஓɟɾɘƺڬʞɠɟɾʞਪɣʦঙʕɺɘʟ

ɧɼʃƅʼˤƟˏʂ಩์ड़ʦ๵೒ɥʟʖʂɴɼʖ

ɜʟƆٿ

ʒɳƅಒ๭ๆؓɼಅʍɺ๭ๆؓʂಱഇ๻ɠ੒ɡ

ɣчɠɷɺɘʟʖʂɼɫɺ bƅtƅdƅqɠɖʟɠƅ

ɧʠʝʃʩː˗ʫʽɿʜʟʩː˗ʫˀʂڹїɠ੒

ɡɘя௾ड़ɠɖʟƆ

4.4 ʩː˗ʫˀʂذߗໆബш

ๆɫɳޡɿʩː˗ʫˀՆ௾ʦݘ߹ 54 ෕ɿɸɘ

ɺƅү˂ˊʾˮ˺ɻɽʂʜɚɾʩː˗ʫˀɠ಺ߟ

ɩʠƅɱʠɿ਻Ыɫɳɟ/ɫɾɟɷɳɟʦय 7 ɿ

ɭƆߟ

಺ 7 ѽࢶɩʠɳʩː˗ʫˀʂ۱ॅ߇

۱ॅ߇ ِॅ
1 170

2 16

3 3

4 3

8 1

1Ƥ54ʂॅખʃɱʠɲʠʂӁ१ɿ਻Ыɭʟ ౵ࡼ)

ɹɥʃ௥Τ)ƆڃƜʂ࡙ভʃʩː˗ʫˀˣˆ˺ʂޡ

ๆʦɖʝʣɫƅࣸʂ௼ɘভʃ˂ˊʾˮ˺ʂҔި (ई

ɫɘ෻੕ɿ਻ɭʟ݂ࡾʂޡๆ)ʦɖʝʣɭƆϾߓʃ

ʩː˗ʫˀʂՒ܃ (಺ 2)ʦ಺ɫƅЮভʃʩː˗ʫ

ˀʂ಺ߟʦɖʝʣɭƆЮভɠБʇɺɘʟʏɽƅɱ

ʂʩː˗ʫˀ (Էඕଯɾڬʞɿ਻Ы)ɠѽࢶɩʠɾ

ɘʒʒъѾʖʩː˗ʫˀˣˆ˺ʦЬɫɳɧɼʦ಺

ɭƆЮভʂදಗɿǂՒ܃ɠɖʟʖʂʃƅɱʂʩː

˗ʫˀɠѽࢶɩʠɾɘʒʒ˂ˊʾˮ˺ɠ࠿ʣɷɳ

ɧɼʦ಺ɭƆ

ɧʠʝʦ٪ʟɼƅ54෕યʩː˗ʫˀʦুɣ಺ߟ

ɩɯɺɘɾɘ ʃࠋ(ɠɾɘࡥʞʂ٠ڬ) 8෕ƅʩː

˗ʫˀ৺ॅʃ 287ƅɚɵѽࢶɩʠɾɘʒʒ˂ˊʾˮ

˺ɠ࠿ʣɷɳʖʂʃ 54(ুਹʂ 18.8%)ƅ54෕ুਹ

ɻʂ 1ञɖɳʞʩː˗ʫˀ಺ॅߟʃ ɻɖɷڃ5.3

ɳƆѽࢶɩʠɳ 193ِʂʩː˗ʫˀʂƅѽࢶʒɻ

ʂʩː˗ʫˀˣˆ˺ЬчѾॅʦ಺ 7ɿߟɭƆɧʠ

ʦ٪ʟɼƅ੒ౝʂʩː˗ʫˀʃ 1Ѿʒɳʃ 2Ѿɻ

ѽࢶɩʠɺɞʞƅʩː˗ʫʽɠ಺ߟɭʟ˨ˊ˂Ɵ

ʿʃࡒഇ๲ѽɩʠɺɘʟʖʂɼ۪ɜʝʠʟƆ

5. թ໱ɼʒɼʕ

ʺ˺˘ʫ˰ʂʯ˰Ɵ˨ˊ˂Ɵʿɠࡾअࠋɿഇɟ

ʞɿɣɘɧɼɿʃ଑಻ (?)ɠɖʞƅɧʂɧɼɿԟɭ

ʟ٥֋ʘ਻ɭʟ҉াʂ߇ʓʃਪɣਣݚɫɺɘʟ [9]Ɔ

ɫɟɫƅ̋ ˺˘ʫ˰ʃګٿʦ߹ਂɭʟɧɼɠෳଯɻ

ɖʟɧɼɟʝƅԝβɘɻɾɘɠԝβɘʂя௾ड़ʂ

ɖʟʜɚɾʖʂɿʃશຢɫɿɣɣƅ݂଱шʂѬଟ

ɻ౎٪ɫɳബॅʂරࢻދɾɽƅඕ๝ʂߏޞɿԟ໓

ɫɺ٪೒ɟɷɳࣣൎʦଚ֤ɭʟଟ୞ɠೞ૳ɻɖʟƆ

Lisp ʂԋְɻʃƅInterlispذ ʂ DWIM[10] ʘ

DrScheme[11]ɾɽƅगউɾ˨ˊ˂Ɵʿɿશຢɫɺ

ɘʟʖʂɠɖʟƆɧʠʝʂࣟ܄ƅ߹۱ߗʂࣣൎɿ

Էɹɣ״ਹଯɾٿࢊɠணʝʠʟɼɘɚ๭୅ɠɖʟƆ
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य 7 ʩː˗ʫˀʂذߗໆബш

1
t t c b t t b

e h
n t
p
q
r

2
q b
r c

e
p
q

3
t c d c b t

e h e
p p
q
r

4
t t t t c

c e
e q
n r
p
q
r

5
c
e
q
r

6
f t t b q q t t b b
q t
r

d

7
b b c a
c r b
e d

t

8
t t b n o q b

q t t t r e
r p

q

9
t r c

d d
e

p

10
t c

d
e

p p
t

11
b t
c
e

12
b t q t t o t b t c b r
c r t t e q t

p

13
b b
c c
r r

14
b t b a t b b
d r d t b r h t h t

t

15
t q r b t t b t b e

r r p
q

16
t t q q t t

r r

17
b t h
r

18
t r o

t

19
q
r

20
c r
e

21
c
e
p

22
b
c

23
b
r

24
t

h

25
t t q q q h

r r r r

26
27

t t t
28
t

29 30 31
b b

32
t q

33 34
r

35
t t t

36
t t

37
38 39

t t b
40
t t

41
t d d d

42
t t

43
t

44
q b b b t

45 46
r

47
t

48
t

49
t

50
d

51 52
t

53
t

54
t

λ൘ɻƅLispګٿʂ஦ड़ɟʝƅॴଯɿࡥ٠ɩʠʟ

ʞɿʃɱʠʏɽશຢɫɺɘɾɘڬ (DrSchemɻʃ

ॴଯѽॾɿԷɹɣʯ˰Ɵࡥ٠ʖ۱ɷɺɘʟ)Ɔ

ඕۣʂʩː˗ʫʽʃƅ˞˴ʷ˰˦˺ʷࡾअࠋʦ

਻࣐ɼɫƅƹendʂ਻ЫʦࠟʟƺʂʜɚɾɨɣԷඕ

ଯɾગߨʦҶணɩɯʟɧɼʦෳଯɼɭʟ୅ɻƅɧ

ʠʝɼʃΪɾɷɺɘʟƆʒɳƅ઄ݸˠƟˀɻɖʟ

ɧɼɟʝƅˀˡ˲˦ˀɾɽ۱௅ʂݔɟɘڬʞʃʖ

ɼʖɼਣݚɯɮƅ۱˳ˠ˲ɻʂۚਏʂԝβɘɿશ

ຢɫɺɘʟ୅ɠ஦ࣸɼɾɷɺɘʟɼ۪ɜʟƆ

ɿ˞˴ʷ˰˦˺ʷ௡෾ѕෳʂયɻʩː˗ʫݘ߹

ʽʦ௥Τɻޡๆɻɘʟʜɚɿଚ֤ɫɳٌїƅʩː

˗ʫʽʦޡๆɫɺ߹ݘɿʩː˗ʫˀʦࠟணɫɳӁ

१ʃช 800ञʂ୕׋࠯໰ॅࠋʂɚɵ 176෕ƅɱʂ

ɚɵ 3ѾΙࣘʂޡๆʃ 77෕ɻɖɷɳƆ

ɧʠʝʂɚɵɟʝƅߗ׋࠯ʂҷ௨෻੕ʦƹࠡ౓

ɡɻɾɣƺࠬɥɺɘʟࡍઍ 54෕ʦળࡥɫƅʩː˗

ʫʽʦޡๆɫɺɘɾɘஔโʂӁ१ɼಅҼɫɳɼɧ

ʡƅʩː˗ʫʽɠޱଫɭʟʜɚɾڬʞɿɸɘɺƅย

ΤɿࢢɾɣɾɷɺɘʟɧɼɠഇɟɷɳƆ߹ݘɿʜ

ɣټʠʟԷඕଯɾڬʞɼɫɺʃƅ੐௡ɫɺɘɾɘ

ബॅʦࢻދɭʟƅ˨˄ˊːʂҙɿ߹۱ഓɠɖʟɾ

ɽʂʖʂɠਪɟɷɳƆ

ʒɳƅʩː˗ʫʽʂޡๆՒ໰ʦذߗໆଯɿ૛ʍ

ʟɼƅʩː˗ʫʽʦޡๆɫɺɘʟӁ१ʃ੒ౝʂޱ

ଫ۽ߏɿɸɘɺƅ1Ѿʒɳʃ 2Ѿʂ࠹।ɻѽࢶɻ

ɡɺɞʞƅʩː˗ʫʽɠଚ֤ɫɺɘʟޱଫʂ঑෗

ʃɱʠɾʞɿഇɟʞʘɭɣڹїଯɻɖʟʖʂɼ۪

ɜʝʠʟƆ

ɿߗʃʩː˗ʫʽʂՆ௾ʦƅҷ௨෻੕ѽ୿ڤܞ

ๆя௾ɭʟɾɽʂ൘൚ɻƅʜʞਪɣ๭ๆɫɺʖޡ

ʝɚɧɼɿʜʞƅӁ१ɠਙʘɟɿԷඕଯɾڬʞʦ
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౧ɩɾɣɾʞƅʜʞछʧɴ௅฻ʂӁࡁɿશຢɻɡ

ʟʜɚɿɭʟ൘ڽʦ۪ɜɺ۱ɡɳɘƆ

ߤࠌ

઄ݸʩː˗ʫʽʂ߇ๆɼ಻ьɿɸɘɺƅ୊Չ૳

ࣿ੒Ӂ֩૳ָθೱࣣൎೱѼWGʂ˨˺˗Ɵʂ֫ຢ

ʦૡɡʒɫɳƆɧɧɿӽࠌɫʒɭƆඕ٥֋ʃ JSPS

ѕ٥ಐ JP18K02894ʂࢊढ़ʦࠬɥɳʖʂɻɭƆ
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