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ƂƅŻ ǓǠ¬ ǡxÖŻ żƃƁƁƂŽŻ ǛķǳǱǔǹȡȄȏșȤǛ�ǔ�cǴ#ǟ¤Ŧýǟwǆ0ǎǔǫǠǛƿǰŻ ȥx

ÖžŻƃƁƂƄžŻƂƃƆȦƹŻ
ƂƆŻ xÖŻ żƃƁƂƄŽŻ ǛǡȧƻȜǹȡ�ÊǠǞǄǛǠUŶ/ò ƫƪſƨƦƪƢſƬƭƫƟƨƢƩſƮƫƨƱƦƪƤƼǴƻƗƪſƨƦƪƢ Ǡ|iÛ8Ƽ

ǜǀǁŀǀ°ǟe¶ǎǚǀǰƹƻƗƪſƨƦƪƢ Ǡ|iÛ8ǜǡȧóôȜǹȡǟ�ǀǚǀǰµǠóôǠ|iǴǀǁƼǜǀ

ǁƹpĦCǣ|iÛ8Ǡ-sȧ|iǠ�ĬǟǘǀǚǠņĚǞŊ´ǄǮļǱǢȧxÖŻ żƃƁƁƂŽŻ ǛǠƻȜǹȡ�Ê

ǠǞǄǛǠUŶ/ò ƫƪſƨƦƪƢſƬƭƫƟƨƢƩſƮƫƨƱƦƪƤƼǛŀǗǚǀǰ-sǜeǳǗǚǃǮǑȧŀǀ°Ǵe¶ǎǔǕǈǛ

ƿǰǊǜǅǳǄǰƹxÖŻ żƃƁƂƄŽžŻ ƂƁƉƹƗƣƣſƨƦƪƢ Ǡ|iÛ8ǜǠvÓǴ�ŋǐǰ�YǅƿǰǠǛƿǲǁǅȧƻUŶ

/òƼǴƻ|iÛ8ƼǜĸñǐǰǠǡèòǅƿǰǭǁǟ�ǳǱǰƹŻ
ƂƇŻ +�ýǟŀǁǜȧȜǹȡǟÜǱǰŕčǓǠǫǠǠgÌ:ǜȧKǏŕčǛǫȧ�Mǈ]ǟǭǗǚǡǻȡȁȡǬ

eśÎǞǝǠÌƺǞŢRǠ�ÌǅûǞǰǠǛȧĝǨ�ǈǰŢRǠ¬ǅįhǛƿǰǜǀǁǊǜǛƿǰȥxÖȧƃƁƂƄžŻ

ƂƃƇȦƹŻ
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2 3 2013, 127  

—
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ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƂƈŻ xÖŻ żƃƁƂƄŽžŻƂƃƉſƂƄƁ ǠŃŗǟ`ǙǀǚǧǜǪǔǫǠǛƿǰƹŻ



Ż ſŻƃƈŻſŻ

 

― QC  

 (2013) 2005 on-line-problem-

solving on-line on-line

a. b. ― QC

off-line  (2013, 108) off-line

( , 108) ―

 

 

off-line

 (2013, 109)

2013, 116  

 

 

1)

OJT 2)

2  

 (2013, 104-

109)  

ȧ

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƂƉŻ xÖŻ żƃƁƁƆŽžŻ ē ƅ đȧē Ɔ đƹŻ
ƂƊŻ ƻǭǇ³¿ǛǡF,ýǞȘȉȞǟDvǎȧ*K�ȘȉȞǞǝǜǀǁƹǕǅȧ*K�ȘȉȞǜǡǧǑr²Ǡǭ

ǁǟĿűǅǞǀǊǜǴ�OǐǰǅȧǀǗǔǀǡǉǎǀ~dĒ
ǠǫǜĿűǞǎǟǐǧǐǊǜǅǛǆǭǁǄƼƹxÖ
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 (2005, 2013)  

 (2013, 104-105) 1940

1920 30

1940

2013, 105  

 (2012) 10

( )

 ȥ2012, 242  

2012, 236

10

2012, 244

 

on-line

off-line off-line

 (2012, 234) off-line

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
żƃƁƁƆŽžŻƃƇƃƹŻ
ƃƁŻ ƻǓǁǎǔă�ǅƿǰǜǎǚǫȧǓǠă�Ǵ0Ǔǁǜǐǰ�ÐǅīĻǛƿǰƹĺũ6"ĝJǠ"ǆǡóôĪ

dǠă�Ǵ0ǐǭǁ�ǎǔȧǜ¤ōǛǆǭǁƼƹxÖŻ żƃƁƂƃŽžŻƃƄƇƹŻ
ƃƂǓǠ�Ō�ŃŪǜǡĝJ�SǬlSǔǖǠ�Ō�ǠŃŪǛƿǰƹĝJHƻX�<Ę ƂƁ �ƼǠ}¾ ƅƁ Ȕ

ȤȁǟǃǭǤūǀ�Ō�ŃŪǛƿǰǜǀǁŻ ȥƃƁƂƃžŻƃƄƃȦƹŻ
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2013, 257-262

2013, 104-105  
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6 2  

7 



Ż ſŻƄƁŻſŻ

 

8 

 

 

 

6  

 (2001) on-

line-problem-solving

6 7 8

6 7 8

on-line-problem-solving

 

1  

 (2005) 

(2005, 3)  

 (2005)  

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƃƃŻ Ś�ȧƻĖ=Ǟ.Ŕ8ƼǛǫðūȣĝūǠþĂĨǬ�(Sǅv/ǐǰdJǅgǀƹ�ǂǢȧĄö&øǡÎ

ÇǠû�ǥǠv/ǟǘǀǚȧƻ�ı�ÊĨǡŚ�ȧ�Ê�ǡÎÇǟû�ǅƿǗǔdJȧęǴ�ǀǚźĳȜȡ

ȒǛȝȝȤȐȕȡȭĪūĹ� Ƃ Lȧðū ƃ LǅǊǠ�ǟƿǔǰȮǴPǤƹȝȝȤȐȕȡǛǡ/ĤǛǆǞǈǱǢĪū

ǴPǤƀĪūǠ�ǟŐǂǞǀǫǠǡ�(ǟŵǩƹǊǱǅ`¿ýǞû�/ĤǠÜǱǛƿǰƹǎǔǅǗǚȧ�ı�

ÊĨǟǡÎÇǠû�v/Ĭ4ǡ¼�ǌǱǚǀǞǀƼǜÑǎǇ¢¨ǐǰƹĄöŻ żƃƁƁƂŽžŻƃƇƹŻ
ƃƄŻ �{TšȧÝó?�ȧöÀŏȧĶöÆHŻ żƃƁƁƆŽŻ ƻĪdǠ1Êǜe:ǜû�ǥǠv�ƼŻ ƽLFy~Đh

n�®Ĉ�nŢąďėĻƾŻē ƂƉ IžŻƂſƆƂƹŻ
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5)  

2005  

 

 (2005) 

 

 (2013) on-line-problem-solving on-
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off-line
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off-line
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8  

off-line

QC  

QC

QCD

 



Ż ſŻƄƇŻſŻ

off-line

 

Shimizu (2004) 2 …

1

1 ―

(QC ) Rother (2009)

Shimizu (2004) 

Rother, 2009, 179 ƹ 

QC

QC

 

QC

Shimizu (2004) Rother (2009) 

Shimizu (2004) 2 …

QC 10

 

(

 

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƃƅŻ ƚƥƦƩƦƴưžŻƓƫƦƠƥƦƀŻżƃƁƁƅŽŻƵƙƢƫƭƦƢƪƯƦƪƤŻƓƞƦƴƢƪŻƌƠƯƦƱƦƯƦƢƮŻƞƯŻƛƫƳƫƯƞƋŻƓƞƦƴƢƪžŻƘƭƫơưƠƯƦƫƪŻƎƣƣƦƠƦƢƪƠƳžŻƞƪơŻ

ƐưƩƞƪƦƴƞƯƦƫƪŻƫƣŻƝƫƭƧžƶŻƗƧƞƳƞƩƞŻƎƠƫƪƫƩƦƠŻƙƢƱƦƢƲžŻƜƫƨƀƄƇžŻƖƫžƄƀŻ
ƃƆŻ ƙƫƯƥƢƭžŻƕƀŻżƃƁƁƊŽŻƛƫƳƫƯƞŻƓƞƯƞƋŻƕƞƪƞƤƦƪƤŻƘƢƫƬƨƢŻƣƫƭŻƑƩƬƭƫƱƢƩƢƪƯžŻƌơƞƬƯƦƱƢƪƢƮƮŻƞƪơŻƚưƬƢƭƦƫƭŻƙƢƮưƨƯƮžŻ

ƕƠƏƭƞƲŻƐƦƨƨƀŻżĎ^)iŅŻ ƽȊțȄǠǼȄƸŸûǠÊĢǴ©ǂǰ�ħǜķ8ǠȞȤȈǸȡƸƾŻ ³ĞƍƘžŻƃƁƂƇ�ŽƹŻ
ƃƇŻ ƃƁƂƇ � Ɖ º ƄƂ ³ȧŨ½Ĳkǜůǅİ8ŕ�Ê ƌĈǠ�ZċÈ�Ê ƏĈǟǃǈǰǹȡȄȏșȤŋÅǛȧ

�Zǟ0Mǎǚǀǰ³¿�ĕòĨǟvǐǰĩǆEǯǴq±ǎǔƹŻ
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ƃƈ�¥ÙǠǹȡȄȏșȤǟǭǰƹŻ
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6 on-line
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8 

 

1

5  

1

on-line
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1

1  

 

2

6 7 8
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4 off-line

QC

off-line

 

5 QC off-line

 

 

1  

 

2  

 

3  

 

4  

 

5  

 

6  
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Ż ſŻƅƂŻſŻ

8

 

 

3  

 

 

1  

2014b, 23  

 

(= )

(= )

6 7 8 9

( )

( )  

 

6 9

( )  

 

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƃƉŻ Ąö&øŻ żƂƊƊƈŽŻ ƽ³¿ǠȝȤȡóô°�ȫİ8ŕ�ÊǠ��ƾŻ �jĞßĈȬĄö&øŻ żƃƁƁƄŽŻ ƽ��

ǠĈ�ĊnƸ6"ąďǠȐȠȡȈǸǷƸƾŻ ȖȌȞȢǶ·�ȬĄö&øŻ żƃƁƁƊŽŻ ƽ³¿İ8ŕ�ÊǠ��ȣĕòȣ

6�ŭ�ȫĒ
4Ǵġ¡ǐǰĝģ@òƾŻ�jĞßĈȬĄö&øŻ żƃƁƂƅƞŽŻ ƽ¯êȫƏƕ ǠĞŷȫ³¿ǥǠ«łƾ

�jĞßĈȬĄö&øŻ żƃƁƂƅƟŽŻ ƻűõŭ�Ǡòōǜ°ØǠǔǪǟƼŻ aïhnĞßn�Ż ƽĈ�ĊnōŰƾ

żƂƅƄŽžŻƂƊſƆƄƹŻ



Ż ſŻƅƃŻſŻ

(2014b, 23  

 

 

 

 (1997, 25; 2003, 83; 2009, 

158)  (2014a) 

,

 

 (2009, 2014a) 

GM

2014a, 64-78

 

 

 (1997, 25; 2003, 83; 2009, 

158)

 (2003, 83)

 (2014a, 98)  (1997, 2009, 2014a) 4

 



Ż ſŻƅƄŻſŻ

2009, 170-208 2014a, 17  

 (2003)  

 

―

×

2003, 84  

QCD

 

5 5 

―

4 4 4 4 4

 

 (2009) J3

 

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƃƊŻ ĄöŻ żƃƁƁƊŽŻ ǴBéǐǰò÷ǡȧĄöŻ żƃƁƁƊŽŻ ēȪđǛěǎǚǀǰ ƒƄ |dǠóôñdǟǃǈǰRœĕ

òǟvǐǰŃŗżƃƁƁƈ �ǄǮ ƃƁƁƉ ǟǄǈǚķǳǱǔľuŽǡȧǭǯýĆǛƿǰǜĵĨǅŊ´ǎǚǀǰǊǜǟǭǰƹ

ƻǔǕǎȧƃƁƁƆ �ǠŋÅµæǛǡĉǔǖǠľu�ØǟǞǃ�;1ǞæǅƿǗǔǊǜǟù�ǀǔǕǆǔǀƹRœ

ĕòǠķ8ǡȧ¿®ǠĝĐȜǹȡǠ�řǟńpǌǱǰÉÅ|ČǠķ8ǛǡǞǇȧȜǹȡ�ÊĨǠŚ�Ê9ǛǠ

ÿĽÉÅǜǷȡȋȡǾȤȋǠì�ǄǮkǧǰƹǕǅǊǠæǠľuŃŗǅ�ǈĴǖǚǀǰƹǊǠæǟÔǙǀǔǠǡ

Əƕ ŋÅǅĜǳǯȧƃƁƁƈ �ǄǮ ƃƁƁƉ �ǟǄǈǚǠ³¿Ǡ ƒȩ|dǛǠľuǴĞǚǄǮǛƿǰƼƹĄöżƃƁƂƅƞŽžŻ

ƂƈƹŻ

ǧǔȧRœĕòǴ�ǟŠǤò÷ǡȧĄöŻ żƃƁƂƅƞŽŻ ǡƻRœĕòǠľuǅȧ|d6"ǠëœǜǓǠĕòǠë



Ż ſŻƅƅŻſŻ

 

J3

2009, 186

 

3 

 

( ) 

3

2009, 186

 

2 ( = QG)  

QG QG 1 

10 

(2009, 187) QG

( )( )( )

2009, 187

 

3

6 7

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
�ǴÞǄǣ�ǅǮǒǰíëǠ]�Ǵ>ǪǚǀǰƷĕòǜǀǂǝǫñdǠ+�ýǞķçǴŃŗǒǍǰǴ�Ǟǀ

ĕòŴ_ǛƿǰƼǜȧǭǯ+�ýǞķçǴŃŗǎǚǀǰǔǪǛƿǰƹŻ
ƄƁŻ ƻȆȤȗȝȤȅȤǡǄǘǚðūǜPǢǱǚǀǔǅȧƂƊƊƁ ��ǟ»LèqǠm\ǟǞǗǔƹƃƁƁƈ � Ƃ ºǟ

RœŤĽǠ°ŧǄǮȆȤȗȝȤȅȤǜǎǚ�ÛǎǔƼǜǀǁƹñdǛǡȆȤȗȝȤȅȤǴƻȜǹȡfĨƼǜPǵǛǃ

ǯȧƻȆȤȗȝȤȅȤǠ��ǟǡȧ �ǛǆǰȪǘǠ|ČȥȪ|Čǟ��Ǡ ƛƔ ǠţĤȦǠ�Êǅ(ŢǳǄǗǚǃ

ǯȧǓǠĲNǅǳǄǯȧ�ĀǎǅǛǆǰ�ĻǅƿǰƹǌǮǟƽ$Œ1ǜǎǚȪ�ǴǧǜǪǰ4ƾǅ�ĻǛƿǰƼǜǀǁƹ

ĄöŻ żƃƁƁƊŽžŻƂƊƅƹŻ



Ż ſŻƅƆŻſŻ

3

(2009, 188)  

 

 

GL ( )

 ( ) 

 (2009, 189)  

 

GL ―

―

 

GL ― GL

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƄƂŻ ĄöǡȧĝĐ|Č-ǛüļǌǱǔ�+Jǟǘǀǚ�ŎǟǭǰĕòǜǀǁĽæǄǮŊ´ǎǔǅȧ¹ĜÉÅȜ

ǹȡǛüļǌǱǰUŶǟǘǀǚǡȧľuǠĽťǟ'ǱǚǀǞǀƹRœĕò¢ÍǠƻGƿǔǯ�+JîƼǡ¹Ĝ

ÉÅȜǹȡǛüļǌǱȧŃŪǌǱǰ�+JǛŁĔǌǱǰ��ȧǓǊǛŃŪǌǱǰȧ�ǂǢĝĐő�ǠUŶǟǘ

ǀǚǡȧĝĐĪdǟǃǈǰĿ×ǟMǈǚǠÛ8q�ȧƿǰǀǡ|d(�ǜǎǚƻGƿǔǯ�+JîƼǠÿÍŞ

�ǟMǈǚǠÛ8q�ǡǝǠǭǁǟǞǗǚǀǰǠǄȧ�´ǞǧǧǛƿǰƹŻ



Ż ſŻƅƇŻſŻ

GL

2009, 190  

2009, 190

—

2009, 190-191  

 

―

2009, 191

―

2009, 191
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2009, 195-

197  

 

 

2003, 106

1997, 2003

ŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻŻ
ƄƃŻ ĄöŻ żƂƊƊƈŽŻ Ǜǡƻ3åǜğ2Ǡ�ĝǨƼŻ żƇŽŻ ǜǀǁĸñǴ�õǎȧżƃƁƁƄŽŻ ǛǡƻǹȡȃȡȈǸȑǜǿȡǽ

ȀȚȡƼƿǰǀǡƻǹȡȃȡȈǸȑƼǜƻǾȡȊȠȤȞƼŻ żƂƁƊŽŻ ǜǀǁĸñǴǐǰƹǝǖǮǫKǏ�OJǀǛƿǰǔǪȧ
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