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� ɼķʭļȊ9Ň×:ɨƃ9ǳǰ4ƇǆMȗǔ7ŸǾ'I"43�K��ʭƀ

ĕſȸĕ4��ɌñƆʝĄ9ćñʭɨƃ9ǳǰEƇǆMǾ'9A6G(ʭ+J

G��ƀĕſȸĕǰ�3�IǢǦMƲ�6ɒĽ�Gɨɚ'Iőɍ��I4ȳ�

I
ƜȊ3:"9ɦʠ7èHȠB
 

 

 

1.� ?HJ�GF�<B 

 

1.1� ?HJ�PY4S 

� ƀĕſȸǻȈ7��2�Ǣɓ�MǻȈġɭ4'ID9:ƀċ�ɎGJI�(cf. 

Ĥī, 2010)ʭ+JG:�(JDʭ�L;�ƹ%�Ǣɓ�9ǻȈ3�/2ʭ�ɣ/

,Ǣɓ�9+J3:6�
ǢȄ7ƾ>J;ƀĕ9ćñʭŊȴ:ʦ�?5ĥ6�


ƀĕĕȰ9ǢɓǻȈ3:ʭƀĕǰɡɪEƀĕǰưŔ+%2úʠɓǃ�ʭ+9ǻ

Ȉġɭ7Ȭ�JI�ʭ+"7:Ƒʪ9�.7ɡɪEưŔEƇǆ9Ċĝ�¡ė$

J2�I
0@H�IƎʏ7�ƹ%��"4:ǃ%2āė$J2�G(ʭĕȰ

9�IʒHʭķ7ʎ�Jʭɡɪ:ƒƆ$JI
ƜǻȈ3:�ɣ/,Ǣɓ�7Ǘ

ǖM�2I�{`Z�bw^�� misconception�4��Ǣɨǰɐľ7Ǉǳ'I


4��9:ʭFHF�Ǣɓ7:ȆĽ9ı"+�J�ɣ/,Ǣɓ��Ǝʏǰ7õ

ř$J2�Hʭ"9ɒĽ�Gɡɪ9ĊĝEưŔ9ŅŝMAI4�ʭB%Kƀĕ
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ĕȰ9dRl{a|�FHʩƋ76I4ȳ�I�G3�I
 

� {`Z�bw^��70�2ȳğ'I�3ʭƜǻȈ3:ǼǠưŔ9Ņŝ7Ǘ

ǖÞ'I
�Ɖ9ǿ¤:�ǹɪąǲ�E�ǣǌĕȰ�4�/,ɔɀ3Ņĝ$Jʭ

+J7¥/2ſȸǳƳD�ĕØ��G�ȹØ�=4ŭł$J2�2�I(cf. Ǻ�, 

2010)
®�;ʭƆĕƩſȸǆʫƔȟżƹʰĸŝ��ĹÅƕ�ƉǆŉȍÅ�ðʭ

http://www.e-gov.go.jpʬ7F/2�ŕȳØ�ÑƅØ�ɇǡØ9ȸŝ��ſĵ9ǆ

ǰȯÜ46/,
"J:ʭȹØȸŝM8G�ĕƩſȸ3:�ǹɪ9œǥ�7ʊ

ǖ�Ȭ�JI"4MǾ%2�F�
Ȓƀ�ƀĕȄ7��2ʭ"�%,œǥ7Ɣ

Dʎ�J2�IʝĄ:ʭǡę49ŵñǖ9ċ$�Gȳ�2DʭǼǠ�ȣɕʝĄ

3�K�
%�%+J- 7ʭƀĕǰ7ÀƗ$J6 J;6G6�{`Z�b

w^��9ĘĿ4D��I
 �9F�7ʭƜǻȈ:ƀĕ9œǥ4��ɐľ�

GǼǠ�ȣɕ7Ǉǳ'I�ʭ+J:œǥ9ʀĽ6ŃɧMřĀ%2�IL 3:

6�
B%Kƀĕ9Ʊɽ4œǥ9ʃÍ6áɧ�őɍ3�I4ȳ�I
+"3Ɯ

ǻȈ3:ʭǼǠ�ƀĕʫƱɽʬ4ȣɕʫœǥʬMƦƵ'I4��Ǣɓ�GʭǼ

Ǡ7ǗǖM�2I
 

 

1.2� #N��IDHJ�PY�?HJ�GF[-:�B%��96+FT7 

� ƀĕſȸǻȈ7��2ʭǼǠâ½70�29¾ɅǻȈ:ʭ�ƀʝĄEĀŅʝ

ĄʭʐƀʝĄ9+J7ƾ>2ǃ%2ċ�6��(cf. Shaughnessy, 1992; Jones, 

Langrall, & Mooney, 2007)ʭɿCGJ2�,¾ɅǻȈ3:ȼ÷Ǎ��ę�ƋG�

76/2�I
+J:ʭċ�9���ǼǠ7ʐ'I�ò&ɣH�M��'ʭ4
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��"43�I
®�;ʭ�Čƀ9ǆÕ law of large numbers�:ʭɜɅüƀ�ċ

�6J;ǵġĽƀ�ǼǠ9Ǣɨ¶7ɹ1�"4MǾ'ǆÕ3�I�ʭ+J7D

ʐLG(ʭċ�9��:ĥƀü9ɜɅ7'Gʭ+9ǆÕ9ɂǘŖMɣ/2ƂɆ

'I
ƯȌ6ćñʭÄĸ6ZR�Ũ!7��2ʭɇ9Ƹ:ɉ�ËE'�4ĝƌ

7Ŷɨ%2%@�
""3ȼ÷Ǎ�9:ʭ"9ɣɓ:đ5D- 9D93:6

�ȆĽ9ı"+�JČ�7DAGJI,CʭǮʁŐǢĕǰ6ɐǖ(e.g., Ĭʇ, 

2006)9A3:ɤƋ%�J6�ʭ4��"43�I
®�;ʭŐǢĕȴ:ǻȈ9

ʖ7ƳƜ\RaMĤ$�ɎȇH'�2�Iʭ4��Ćö��I(Tversky & 

Kahneman, 1971)
"�%,{`Z�bw^��MɡǹŐǢĕȴdmS��T�

nz�(Daniel Kahneman)G:�Ĥƀ9ǆÕ�4ø<(Tversky & Kahneman, 1971)ʭ

+9ɟȞM�ɇŖr���`hQfW7F/2ɤƋ%2�,(e.g., Tversky & 

Kahneman, 1974)
r���`hQfW4:řŕǃė9Ƈǆ3�Hʭ�ɇŖr�

��`hQfW4:ʢ¦ŖMÑƅąǑ7'ID93�I
ƳƜ�ƽʘþ7¦2

�IíȹŖ�ʧ�4ȳ�I93�I
 

� Ĥƀ9ǆÕ4��ǡɭ9Ćö ƟʭǼǠ9ɣH7ʐLIƲ�6ɡǹŐǢĕǰ

ǻȈ�ĩʎ$J,(cf. Shaughnessy, 1992; Kahneman, 2011, pp. 109-265)
@,Ĥƀ

9ǆÕ9ǮɎ:ʭǼǠ7ʐ'IɡǹŐǢĕǰ6ǻȈMʥÛ%,- 36�ʭƀ

ĕſȸǻȈ7D«ǥ%ʭ+9ņʛM�Ɖ9Ş�@3Ĩ�)2�I
®�;ʭ_

���a(G. Jones)G:ǼǠſȸǻȈ9�Ɖǰɦʠ9�04%2�đ5D9ƀĕ

ǰǼǠ4ȣɕǰǼǠ9ʏ9ʐ±Ǣɓ�(cf. Jones, Langrall, & Mooney, 2007, pp. 

946-947)4��ʭĤƀ9ǆÕ9ÀƗ7ʐɾ'Ih�zMŷ!2�I
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� ŐǢĕǻȈ4:ǫ6HʭƀĕſȸǻȈ:"9{`Z�bw^��9ÀƗMĀ

Ięɳǰi]R�D+9ĢȆ7çCI�ʭÚƤǰ6ųƮŸƬ�6$J,4��

ɝ:ȶ�6�
ę:ʭÂĂĕØ�ĕȰǝǅɧƧ7��2ʭǼǠ9ř÷ǢɓMǐ

Iúʠ9ƹȐǠ:ʭ̄ ǘ4%2¨�(e.g., ĂȉſȸŽȑǻȈŢ, 2012, pp. 283-286; 

2013, pp. 84-85)
¾Ʌ'IɡǹŐǢĕǰ6ǼǠǻȈ:ʭǼǠ70�2�ʏ��5

9F�7ʏʂ�I��Mr���`hQfW9ɑǖ�GǾ%2�I�(Tversky & 

Kahneman, 1974; ơǋ, 2009)ʭ�6*ɣI9��=9ƋǼ6üȐ:��2�6�


¾ɅǻȈ:r���`hQfWM�ʏ9ƜŖ4%2Ǣɓ'I"43"9ú�M

üʅ%2�,4Dɓʉ3�I(cf. Kahneman, 2011)
ŐǢĕǰ7:+J3àÌ69

�D%J6��ʭƀĕſȸǻȈ:{`Z�bw^��Mɗɻ%ɤƋ'I- 3

:6�ʭ+9ÀƗ9,C9ţƼMi]R�%ęɳ'I"4D�ɍ6ǻȈw�b

`4'I9-�G(Wittmann, 1995)ʭĤƀ9ǆÕ9ʟǮ4��ǼǠſȸ9ɦʠMʭ

ġÊǭǆǰ73:6�ƫƜǰ7ɓǃ'I,C7ʭ�6*ɣI9��MɓƋ'I"

4�őɍ76I
����7Ȑ�I4��"4:ʭđ5D9ɡɪǝŚMǹI9

A6G(ʭ+9ǝŚ�«H�!GJ,�ȠAMƋG�7'I"43�I
�6

*�7Ȑ�I,C7:�59F�6Űģ�Ĥƀ9ǆÕMǣ&$)2�I9��

4��"4�ȳğ$J6 J;6G6�93:6��
Ġȶ7%2"9ɦʠM

ɘė'IǻȈ:?4N56�
 �9ɫɨMɴ@�2ʭƜɨƃ: �MǻȈ9

ǳǰ4%2ɘė'I
 

�����������-:�B%��96+FO(�>��	��� 
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1.3� �	��������������
�
��������������� 

� {`Z�bw^��ǻȈ9¼J,Ȧɤ4%2ʭZ�u��(J. Confrey)9ɨƃ 

(Confrey, 1987, 1990)M�!I"4�3�I
Confrey (1987):{`Z�bw^�

�ǻȈM�09Ƽʕ7ßÒ%2�I
ȍ�ƙ:ʭ{`Z�bw^��9ę©ŧ

ź9Ƽʕ3�HʭƲ�6{`Z�bw^���Ćö$J,
®�;ʭP���

�U�(S. H. Erlwanger)9ǻȈ:ʭƀĕſȸ7� I�ɇǰ6èHȠA3�I


Erlwanger (1973/2004):ʭ��9đ5D9D0Ìƀ4Ĥƀ7ʐ'IÇ©ǰ6{`

Z�bw^��MƋG�7%ʭɱǰǻȈ9íȹŖMǾ%,
ȍ�ƙ9ǻȈȴ9

ʁɎ:ʭ{`Z�bw^��M��đ5D6H9ɨǢ7ą1��ɣ/,ȳ��4

%2Ų�,"43�Hʭ"9ɓʉ:ȍ�ƙ7��2Ʊŝ�ȯ4%2ȢƐ'I"

476I
ȍ�ƙ:ʭȍ�ƙ3ǮɎ$Jɫɨ$J,{`Z�bw^��Mʭ�

9Ǣɨ49ʐ±7F/2ŴȈ'IƼʕ3�I
®�;ʭǢɓɨ(e.g., Ƀ�, 1992, 

Ĥī, 2010)ʭɡɪɨǰʗĜɨ(e.g., ǒê, 1995a)ʭ}cɡǹɨ(e.g., ĭį, 2007; Ǐ

ǁ, 2007)ʭưŔĊĝɨ(e.g., Ƿʋ, 2010)�ʭ{`Z�bw^��ǻȈ4ʐɾ9�

IǻȈʝĄ3�I
ȍ�ƙ:Ʊŝ�ȯ=9ĩʎ9Ƽʕ3�HʭConfrey (1987)9

Ǝǖ3:�Ŋ9ĩƘ4��§Ȭ1 3�I
{`Z�bw^��ɨ:ʭ�Ǯǣǰ

ɡɪɨ�E�úʠɓǃĕȰɨ�4Æ7Ʊŝ�ȯ9��gMŅŝ'I(Confrey & 

Kazak, 2006)
%,�/2ʭ20�Țƛ9Ʋ�6Ʊŝ�ȯ9îʞ(cf. Ernest, 2010)

�ʭ"9ǵ7ɞń'I4��F�
 

�  �9F�7{`Z�bw^��ǻȈ:ɬ�6ƻïMD/2�I�ʭ+Jž

7Ʋ�6ťÑǰ�æǶǰ6ȳğ9ġɭ7D6/2�I
®�;ʭP�l�`u



0K[#NHJ�PY�?HJ�
���

 6 

O�k(Anna Sfard):{`Z�bw^��ǻȈ9ʒǨMǾù'I,C7ʭ �9

F�6ǬúMŨ!� 2�Iʰ 

�ſĵEſȄƓ�GƀĕǰưŔMĕN-đ5D�ʭɏÕƹ%�Ƈǆ3+9

ưŔ70�2�ɣI�4���ęMʭŞ�:59F�7ɤƋ3�I-K�

�
�(Sfard, 2008, p. 267) 

"J:ʭ�ſĵ�E�ſȄƓ�4��ſųĕǰ6ǻȈġɭ4�{`Z�bw^�

��4��ŐǢĕǰ6ǻȈġɭ49ʐ±Ŗ�ʭ"J@39{`Z�bw^��

ǻȈ9ĩƘ7Ʒ 2�,"4MǰǼ7ŰŻ%,�ƃ3�I
 

� "9F�6ɐǖ7ȉ04�ʭŕȳEɇɗMZ{�mY�^��9�ŅŚ4%

2Ų�IZ~Xm^��ɨ9ǮŘ:Ǿùǰ3�I
+J:ʭɡǹ4Z{�mY

�^��4ɇɗ9ȣ�ǰŧź�ʭŐǢĕǰġɭʫɡǹʬ4ſųĕǰġɭʫſȄ

ƓEųƮʬ9ʐɾŖMƋǼ%2�JI4ƙň$JI�G3�I
Z~Xm^�

�ɨ:"�%,�½ɨǰȳğMiQ`Z�`4��ƥȠAMǥ�2ĩʎ'I


ƜǻȈ3D{`Z�bw^���Ĥƀ9ǆÕ�9ſųĕǰɍýMiQ`Z�`

ÌƢ4��ƇǆMǥ�2ƋG�7%2��
"9F�6«Ʈ7FHʭŌƟ3:

ɡǹǡɭ3%�6�/,{`Z�bw^��9ɍýMʭŐǰǡɭ745C(ʭ

ſȄƓÈ9ɗɻEſĚÈ9Z{�mY�^��9�7DɎË'"4�íȹ76

HʭǼǠưŔ9Ņŝ7� I{`Z�bw^��ʫ �ʭ�ǼǠ{`Z�bw^

���4ǩɗ'Iʬ9ɫɨMŐǢĕǰ6Ƹ½�Gſųĕǰ6Ƹ½=4ȅ'"4

�íȹ76I
"9F�6ɶŹ9Ŋ7ÐC2ʭŐǢĕ9ǹɎMǥ�,ǣǤǰ6

Űģżû9,C9ǻȈ�ɅLJōI4ȳ�I
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2.� ?HJ�$,�Q;�AU 

 

� ŐǢĕǰ6ǡɭ3�I�{`Z�bw^���9ɍý70�2ʭſųĕǰ6

ɐľ�GſȄƓEųƮ7Ǹǳ%2ǻȈ'I,C7:ʭ+J6H9İč�őɍ3

�I
@(:ȳğġɭ3�I{`Z�bw^��MʭɇɗǻȈEZ{�mY�

^��ǻȈ=4ĩʎíȹ6Ņ3ėŀÞ%6 J;6G6�
ȍ 1 Ȋ:"9«Ʈ

7ɗðɨǰ~i�Þ4��ɐǖ�GèHȠB
+9ʖʭoR�g�^�cR�

v��X(Heinz Steinbring)9�ɡɪɨǰ�ɒŅ epistemological triangle�(e.g., 

Steinbring, 1997, 2005/2009, 2006)EP�l�̀ uO�k9�ɡǹÇɭÞǢɨ theory 

of reification�1 (e.g., Sfard, 1991; Sfard & Linchevski, 1994)�Ǣɨǰ6ǑŬƥ46

I
"9ʄũ9ǢǦ:ʭ"JG9ǢɨǰƥȠA�ƀĕǰɡɪE+9ĩʎ7ɗð

ɨǰ6ɒĽ�G¿M�22�I�G3�I
 

� ȍ 1 Ȋ�{`Z�bw^��9ſųĕǰɍý9ɓƋ9,C7ǻȈġɭMƁǢ

'IȊ-4'J;ʭȍ 2 Ȋ9ǳƳ:ǻȈƇǆ9Ɓ¸76I
Ç©ǰ7:ʭ`u

O�k9Z~Xm^��ɨ(e.g., Sfard, , 2007, 2008, 2012, 2013b)7Ǹǳ%ʭ+9ư

ɍ4°¶MǾ'
ɢì�Z~Xm^�� commognition�:ďï9ɽɢ3�Hʭ

Z{�mY�^��(communication)4ZXm^��(cognition)MȠAñL),ʚ

ɢ3�I
{`Z�bw^��ǻȈ7ʒG(ɡǹǻȈ:ʭƲ�6úʠǖMŪ�

                                            
1 `uO�k: 2000ĹÖŊMĈ7ʭȻɵ9ǢɨM�Ċ$)2�I
�ÇɭÞ reification�
:ɶŹÖ9Ǣɨ(e.g., Sfard, 1991)7DɶŹŊ9Ǣɨ(e.g., Sfard, 2008)7DV���k4%
2ǯć'I�ʭ+9ř÷:Č��ǫ6I
%,�/2ʭƜǻȈ3:ǢɨɶŹÖ7� I

“reification”M�ɡǹÇɭÞ�ʭɶŹŊ9+JM�ɗðÇɭÞ�4ȱə%ʭɫɨ9ƋǼÞ
MĀI
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2�I
¾ɻ9`uO�k9ɡǹÇɭÞǢɨ:Z�bw^��9Ǣɨ3�I�ʭ

ďï:Ȼɵ9ɫɨDõC2ɡǹǻȈ9ºôMťÑ%ʭǻȈġɭMZ{�mY�

^��=4ȅ%6�GʭZ~Xm^��ɨ4%2ȻG9ǢɨM�Ɔ$),
Z

~Xm^��ɨ:+9ǜŖ�ʭɇɗǻȈEZ{�mY�^��ǻȈ4ɡǹǻȈ

9ȦñMíȹ7'I,Cʭ{`Z�bw^��9ſųĕǰɍý9ɓƋ9,C9

ƖÚ6ǻȈƥȠA46I
 

� ȍ 1 Ȋ�ȍ 2 Ȋ9Ǒ¸«ƮMȡ2ʭȍ 3 Ȋ�ȍ 4 Ȋ3:ǼǠ{`Z�bw^

���Ĥƀ9ǆÕ�9ſųĕǰɍý�ʭſȄƓ9�x�3ƋG�7$JI
%

�%ʭ+D+DZ~Xm^��ɨ:�ʏ9ɡɪEǉÛMŴȈ'I,C9ČĦǰ

6Ǣɨ4%2ŸƬ$J2�I,Cʭ{`Z�bw^��9ſųĕǰɍý70�

2ſȄƓMċɒǰ7ƭɖ'I,C9ĦŢǰ6ƥȠAMàÌ7:¸�2�6�


%,�/2ʭſȄƓÌƢMɅ�Ö7Ǣɨǰ6ƭɖDɅ�"476I
ȍ 3 Ȋ3

:ʭȍ 1 Ȋ3ŸƬ$JIZ�bw^��9ɗðɨǰ~i�Þ9ǮŘMǥ�2{

`Z�bw^��MZ~Xm^��ɨǰ7èHŤ�,C9ǢɨǰƥȠA�ƱȖ

$Jʭ+"�GōGJIǾù7ą1�2�ĕƩ9ſȄƓÂ©7ġ%2iQ`Z

�`9ɏÕ9ɐǖ�G9ÌƢ�ɅLJI
@,ȍ 4 Ȋ3:ʭǼǠâ½+JȻ©

7ɫɨMǗǖÞ%ʭȍ 1 Ȋ9ȳğFHǾù$JIǼǠưŔ9ŅŝʀȆ7ǕBĤ

ƀ9ǆÕ9ɍýMʭġɭƱŝ4��ƥȠAMǥ�2�ĕƩ4ʧȏĕƩ9ſȄƓ

�7Ç©ǰ7ŰŻ'I
 

� ƔŊ7ȍ 5 Ȋ3:ʭȍ 3 Ȋ4ȍ 4 Ȋ9ȳğ9ȢƤMɴ@�2ʭęʖ9ųƮ9

�7Ĥƀ9ǆÕ9ɍýMɎË'«Ʈ�ɅLJI
ȍ 3 Ȋʭȍ 4 Ȋ3ǥ�GJI
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ƥȠA:ſȄƓÌƢMǳŰ%,D93�I�ʭZ~Xm^��ɨ9ÖŸ7ȉ2

;ʭ+JMųƮÌƢ7ǥ�I"47úʠ:6�
ȍ 1 Ȋ4ȍ 2 Ȋ:Ɯɨƃ9Ǣ

ɨq�j4'J;ʭȍ 3 Ȋʭȍ 4 Ȋʭȍ 5 Ȋ:ęɚq�j4%2§Ȭ1�
"

�%,�ɾ9ɨ9ĩʎ7F/2ʭ�ĕȰ9ĶȢ4%29{`Z�bw^���4

��ǱȷMƋǼ7'I"4�ʭƜǻȈ9ǳǰ3�I
Ɯɨƃ9Ʊɽ:Ā 0-17F

�76I
 

 

 

 

 

 

 

 

 

 

 

 

 

 

) 0-1. ?Q;�AU 

 

-   - 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(AU�D=@�JO�4=@�
�� 

CAU4=@�-5��+	8���JO 

BPA 
>:7,�*-	��
������

����I!K;���  

BQA 
�������=@�������K

;'M 

BRA 
/?2������	�$�
&0�9��N%1L;F"U 

�������G��H)�� 

BSA 
/?2������	�$�
&0�9��N%#3;F"U 

7,*-�H)�� 

BTA 
.6������	�$�
&0�9��F"U<E;H)�� 
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3.� ?HJ�&8 

 

� ƜȔ3:ʭƀĕſȸĕ9�Ɖǰɦʠ4%29ǻȈ�ʠ9ʃÍŖ70�2ƭɖ

'I
+9,C7 �3:ʭ�ƀĕſȸĕ9ƪŐ�(Wittmann, 1995; ĭį, 2007)

E��Ɖǰ�h�^��(ĭį��, 2008; ĭį��, 2012; ʑʇ, 2010)4ƜǻȈ4

9ʐɾ70�2ɻ>I
 

 

3.1� :+9M+�@2�?HJ 

� ƀĕſȸM�ĕ�4%2řĀǰ7ĩʎ'IɜA:ʭő(%Dċ�:6�(ĭį, 

2007, p. 1)
S�fr��Qfjz�(Erich Ch. Wittmann)9��i]R�Ȅĕ design 

science�4%29ƀĕſȸĕ�(Wittmann, 1995):+9�3DǜȎ'>�D93

�HʭƀĕſȸĕMi]R�Ȅĕ4%2Ǯĩ$)F�4��D93�I


Wittmann (1995):ʭʐɾɩĕ7¯ē%00DǞȻ9PRi�hQhQMD04

��ʭ�ƀĕſȸĕ9ǵġǰȻŉŖ(relative autonomy)�(Wittmann, 1995, p. 355)M

Ǿ',C7ʭĀ 0-29F�6ȠȫǰƥȠAM��2�I
 

� ƿ:ʭ"9Ā7Ç©ǰ6ɤƋ:��2�6��ʭƸ9Łǥ:+9ɓʉ9,C

7Ňȉ04ȳ�Iʰ 

��ſȄ9ſųĕ4òƲ7ʭƀĕſȸĕ:ĕʖŖMőɍ4%ʭƀĕʭ�Ƚ

ſųĕʭſȸĕʭǿ¤ĕʭŐǢĕʭȄĕï65MõBċƲ6ʝĄ9ȢƤE

Ƈǆ7¯ē%2�I
%�%ʭƀĕ9Űģ7ʐ'IȄĕǰǹɪ:ʭ"JG

9ʝĄ9ŝƤ9âȜ6ȠAñL)3:ǟō$Jō6�ʱB%K+J:ʭ�
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ɮ%2�2ÝŮǰ6ƀĕ9Űģ4ĕȰ9»=Ʋ�6·ʙM�ȣñ%�ʭ+

JMƱŝǰ6Ƈǆ3ęɳÓǥ=ĊŹ'Iʭ�āƖ9�ſųĕǰPw��e

MÖŸ4%2�I
�(Wittmann, 1995, p. 356) 

 

 

 

 

 

 

 

 

) 0-2 :+9M+�@2�WVX*ZWVR+������WVZ3EX* 

(Wittmann, 1995, p. 357) 2 

ɍ'I7ʭƀĕʭƀĕïʭǿ¤ĕ659�ʐɾɩĕ related disciplines�9őɍŖ

M�ł%6�GDʭ+JGMƖƶǰ7ʐɾ$),Hʭſĵſȸ659�œǥÌ

ʋ fields of application�=ʃǥ%,H'I"47"+ƀĕſȸĕ9PRi�hQ

hQ��I4%2ʭ+JM�ƪŐ core�4ɇǡ%2�I
 

� $G7ʭWittmann (1995):Ā 0-24ʐɾ%2ʭƪŐ9ƱŝɍȝM �9F�7

Ïű%2�IʫʜǳǪð:Ȏȴʬh  

                                            
2 ȱə:ĭį��ʋ(2006, p. 6)4ĭį(2007, p. 19)7Ō�ʭĀ+JȻ©:ĭį��ʋ(2006)
9D9M­ǥ%2�I
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��� ƀĕǰǉÛ4ƀĕǰŕȳ9ÌƢ 

� �� ĦŢǰǢɨ9ĩʎʫ®�;ʭƀĕÞ7ʐ'IǢɨʭúʠɓǃ7ʐ'

IǢɨʭɚƋ7ʐ'IǢɨʭęɳŦȹ7ʐ'IǢɨʬ 

� �� ĕȰȴMŵɹíȹ7'I"47ǗǖMń2,ǵœ%�Èĝ9ŴȈ 

� �� ƀĕŰģ9�ȽǰǳƳ�GA,Èĝ9ťÑǰƭɖ4ƹńÞ 

� �� ĕȰ9ÖŸƞ£4ŰģʯĕȰw�b`7ʐ'IǻȈ 

� �� ƜɱǰŰģâ½ʭŰģâ½ȮʭT�V��|9ʎǮ4ɛ° 

� �� ųƮMɕǧʭęƈʭɑğʭÌƢ'I,C9Ƈǆ9ʎǮ 

� 	� ƀĕſȸï9Ýõ�(pp. 356-357) 

"JG:ƀĕſȸĕǻȈ9ɦʠȮ4��F�
�Qfjz�:ʭi]R�Ȅĕ

MǑŬƥ7ʭ"JGÃ09ʜǳ�ƀĕſȸĕ9ƪŐ7§Ȭ1�"4M�ł%2

�I
 

� +J3:ʭ Wittmann (1995)9ƀĕſȸĕ9ƪŐ7ʭƜǻȈ9�ʠ3�I�Ǽ

ǠưŔ9Ņŝ7� I{`Z�bw^���:59F�7§Ȭ1�-K��


@(:ʭƪŐ9Ãʜǳ4�{`Z�bw^���9ʐɾŖMȳ�2AF�
�

:{`Z�bw^��ǻȈ+9D94��F�
�Z�bw^���4:�ȳ�

Ƈ�3�HʭĕȰȴ9ɣ/,ȳ�ƇMÌƢ'I"4:ʭƜǻȈ9�ɍ6ǻȈ«

Ʈ9�03�I
@,�ǼǠưŔ9Ņŝ�7ǗǖÞ%2{`Z�bw^��7

ʐ'IɫɨMɿCIǖ:ʭ�E�9«ƮMƜǻȈ�õN3�I"4MǾù%2

�I
$G7ƜǻȈ:đ5D9ɣHEƀĕǰɡɪ9ĩʎMÌƢ'I,C9ƥȠ

AMƱȖ'I,Cʭ�4Dʐɾ%2�I4��I
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�  �9F�7ʭƜǻȈ9�ʠ:�Qfjz�9ƱŘ'Ii]R�Ȅĕ4%2

9ƀĕſȸĕ9ƪŐ7§Ȭ1 I"4�3�I
 

 

3.2�  =F������?HJ 

� �h�^�9D4D49ř÷:ʭ�ȵƓ�4�Ȼǘ�MɥAɓ�,C9#�ʒ

GJ,Č�9�ſʣ�3�Hʭ+9�h�^���ɥA�Ɠ��ɕȒ�4��

�ɪĒ�7ĊÞ%ʭđ5DMDĖ¸ȕÿ7çCIF�76I9:ʭɹ�76/

2�G9"43�I
%,�/2ʭ��h�^��4��ɔɀ7:ɹ�76/2

Ɔ,6ɢȯMȠAɸ@J,4��I�ʭy`j~d�ǿ¤9Ʋ�6ǜŏMæƍ

%ʭĕƩſȸ9ǳƳ�ĕØ�ȯ�GȹØ�ȯ=4^uj%00�I�Ɖ7��

2ʭ�h�^�ưŔ9ƒ6IʊĪÞ�ǂCGJ2�I(cf. ʑʇ, 2010; ĭį��, 

2008; ĭį��, 2012)
+9Ǝʭ2009Ĺ7u�Ri�c��ɰMéɰ%,R��

^�p���(Yves Chevallard)9�Ǖăǰƀĕ implicit mathematics�7ʐ'Iɫ

ɨ(Chevallard, 1989/2007):Ǿù7ĞN3�I(cf. ĭį��, 2012)
 

� Chevallard (1989/2007):ʭƀĕM+9�ǡJƇ mode of presence��G�07Ì

ʢ'I
�0:�ʡăǰƀĕ explicit mathematics�3�HʭſȄƓ7ɗ$J2�

I�ƀĕ�MŘė'J;F�-K�
D��0:ʭǕăǰƀĕ3�Hʭ"J:

�ǛMɋ«�ǣǤ%ǛǊ659^`h|Mȥů%ʌɄʴ´ʔ659ÔĽMɘɕ%

ȓǢ'I,C7­LJI'>29ƀĕMR}�_'J;F�-K�
Chevallard 

(1989/2007)9ɨƊMɍț'J;ʭǡăʭ�Ǩǰ7ɅLJ2�Iʡăǰƀĕ9ƀ

ĕſȸ:ʭƀĕÞ9ɿN-ǡ�ǿ¤7��2µ�:ƀĕ6%7�ȻǦ6�ǣ�
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2��"4�3�I93ʭD:EƹńÞ3�ID93:6�ʭǕăǰƀĕ=9

�ƃÞǰţ?5� cultural initiation�4%2ƀĕſȸ:ɓʉ$JǴ$6 J;6

G6�ʭ4��"43�I
 

 

 

 

 

 

) 0-3. 9M����������\./�!(2012, p. 28)�
�	"5] 

� ĸƣ(1986)E Iwasaki & Ueda (1999)Eĭį�Ɨʇ(2010)MäǙ%6�Gʭ¾7

ɻ>,�h�^�9ïǰĩʎM�Ɖ9ſȸ^`h|7ġœ$)J;ʭĀ 0-39F

�76I
ſʣ4%29�h�^�:PTi{a|9ó9�3ĕú4%2ʧĽ

ÞʴșȩÞMƤ,%ʭʧȏſȸ7§Ȭ1�
�ƇʭɪĒ4%29�h�^�:�

P�a|9ó9�3Ðȏſȸ7§Ȭ1�ʭɹ�ÞMŶɿ%,
+9,Cȍ�9

�h�^�:ʭÐȏſȸ9ǢŔ4ʧȏſȸ9+J4MŵȤ'>��ȏƼʕ7§

Ȭ1�ʭ�ƃÞǰţ?5��4%29ſȸMɼ%2ÄÆŖ9�ȲMū�ĳǀȸŝ

9,C7ʭ+9ř÷4ƶȹMƆ,7'I4ȳ�I(cf. ĭį��, 2012)
 

� ""3���ƃÞ�9ǟō:ʭ^�p���9ɫɨ7Ō/2ƀĕſȸ9ƃȺ

3��;ʭ�ǕăǰƀĕMǹI�4��"43�I
"9F�7ȳ�I4�ʭƀ

ĕ4ǿ¤M¢�'ID94%2ʭœǥƀĕ9ʊɍŖ�W��aPfw$JI"

476K�
ęʖʭ^�p���:ŊĹʭƸ9F�7ɻ>2�Iʰ 

 

 

 
 

L3�����

L1�
���L2�����
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�ª�ȚD9ʏʭƃÞǰÔĽ4%29ƀĕ:ʭ�09ȻĲɇǡM@4/2

Ȫƨ%2�,
0@Hƀĕ:ʭ�ȜȘ�ƀĕ4�ǎñ mixed�ƀĕ�GŝH

ȉ0D94%2Ǣɓ$J2�2�Hʭ"9Əå%,S�j`:Ŏ�6ĴĂ

�ȯǰ6cfeM¥/2�I
""ƀàĹ9ʏʭȜȘƀĕʫÐȏǰ3:�

I�ʬ4��Öȴ9q�j:ë9�ĴĂ�MɭŏÞ%ȥů%F�4%2�

,�ƇʭŊ7�œǥ�ƀĕ4ø;JIF�76I�ǎñ�q�j:ĕƩ7

��2Ǹę7Ɉ�2�/,
ȃ9ɎƇ3:ʭ"9Ǝ�:�ȟLK�4%2

�I
ƀĕ:Ş��ʢ9,C9D93�Hʭúʠ3:6�ɓǃ9,C7ē

ă'I4��PRiPMǣ�ɺG)6 J;6G6�ʭ4��ŽǄǰ�ƃ

ÞǰřŕMD.6�Gʭ59F�6ƃÞǰ¹ś7DʓI"46�ʭ�"+

Ş�:œǥƀĕ(mixed mathematics)9ʨMèHŠ$6 J;6G6�
�

(Chevallard, 2012, p. 877; �ȧ:ȎȴÙȎ) 

%,�/2ʭ�Ɖǰ�h�^�9ɐǖ�GA2ʭƀĕſȸ9ęɳEǻȈ�ǼǠ�

ȣɕʝĄ7Ǹǳ'I9:őǘǰ6"43�Hʭ"�%,ÖŸ7ȉ04�ʭǼǠ

7ǗǖM�2IƜǻȈ9h�zɘė9�Ɖǰ6ƀĕſȸǻȈ4%2ʃÍŖ:ƹ

ńÞ$JōI4ȳ�I
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U l T 

QLF>�=A
��� ��'���$'�]3_O!�&0 

 

� �ȎǭƶŞ6œŧ5��J�d^�fzb���7ˉƉĨƈɀȌțNłŀ"

0�*ɦȊśǯĨǽȌț6ËĖǽ4l��1�J
ƢȌț6ǿǽ7ˉ 6śǯ

Ĩǽ4ȌțİɲNƈźĨǽ4��eNʈ"0BJ 21ˉɦȊ6ćʸNƈȖƚ

ɐɟFźƴÌ^��q\�b��6(K2"0ŷƂ$J 21�J
(6*D

5 6Ȟ 1 ȝ17ˉȎǭƶŞ6œŧ5��J�d^�fzb��5.�0ˉɟ

úɭǽ5Ⱦį$J 21ˉȞ 2 ȝªʣ6ɱɭ=6ʈɸNȎº"0��Ŝɕ��

J
 

 

 

1.� ;C�H.�]3_O!�&0 

 

� Ȟ 1 ȣ6ǿƻ7ˉ�d^�fzb��6ƈźĨǽɕċNƈȖƚFźƴ6ɘǡ

�HƒH�$J*D6ǘÁ2"0ˉȎǭ�d^�fzb���ĲƉ6ǍÙ�N

ɟúɭǽ5ĪŌç$J 21�J
(6*D5ˉƢȣ17ɟúɭǽ4ɘŋ�H

ƉĨǽɦɯN�m�ç$Jˉb�hS�y��[6ɦɯɭǽ�ɛœ (e.g., 

Steinbring, 2005/2009)5Ȇǿ$J
"�"ˉɦɯɭǽ�ɛœ7�d^�fzb�

�6ɟʆNŤĎ"0Ƹȥ!K0�JM�174�61ˉ(6AA17Ƣȣ6ǿ

ǽ6*D5³ǳ$J 271�4�
( 1ɦɯɭǽ�ɛœN^�fzb��
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ɭǽ5ɒĩ$J*D5 Ƣ̄Ȍț7Ǚô6^�fzb���m�̂ C(C,N,E)�m�ˇ

(e.g., Ǚô, 1995a)5EȆǿ$J1
4�ɏɨ�^�fzb���7ˉ�Jȇʡ6

ɦɯ6Ǫť2(6ĜĮz�fd2���.6ŤĀNÿŤ"0�J
 6ǡNŐ

ɫ$JŜɕ��JĚüˉ(K)K5.�0�^�fzb��6ʮť�2�^�

fzb��6âť�2��ɝɋ5G-0é×$J�ˉĘƢǽ57ƢȌț7ˉ^

�fzb��2��ɝɋ1(6ʮť5.�0ɝñ$J
 

 

1.1� �'���$'�f@!�&�M_O8P 

� ƢȌț17ˉ^�fzb��6ʮťN�m�ç$J*D6ǯɭǽ4ĘǾ2"

0ˉɦɯɭǽ�ɛœ2 C(C,N,E)�m�Nʒű$J
 KH7�%KE¨ɐǽ4

ƉĨǽɦɯ6�m�2��G�
�.6�m�5Éʈ$JǨŚ7ˉĤ3E6ɦ

ɯN�.6Ƹŧɕȫ5Òȣ"ˉ(KH6ʢ·ŠNƸʉç"0�Jǡ1�J
 

�"*ɘǡ7ˉ�d^�fzb��N�m�ç"G�2$J2�5ʚɕ54J


ƢȌț� KH�.6�m�NĘǾ2$J67ˉ 6*D1�J
 

 

1.1.1� �#��'�%'��^`_O+\= 

� b�hS�y��[7ˉƈĬ5��JƉĨǽȊɯ6ƸŧNÒƫ$J*D5ˉ

�İɲˋŷȑ6ƋɄ object/reference context�̄�ɟúˋɲŚ sign/symbol�̄�ƶŞ

                                            
1 Ǚô7ˉy�g�5GJʩĭ6ɵǗ6Òʺ(Brousseau, 1997, pp. 86-87)5Ę/�0ˉɦ
ɯɭǽʩĭ2�d^�fzb��26ƒȎ4é×N�ŏ"0�J(Ǚô, 1995a, p.30)
"
�"ˉƢȌț7ɦɯɭǽ4ŤɯŠNE-0�d^�fzb��5óIȭCE61�Iˉ

�d^�fzb��Ȍț2ɦɯɭǽʩĭȌț26ȚʪüʖÒ5®Ȼ$JóIȭB2�

�J
"*�-0ˉǙôǯɭ6Ɓǳ7ȌțƎǍɭ2"0ȈȂNĥCE6174�
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concept��HŧJɦɯɭǽ�ɛœ2��Ď 1-16G�4ƮȭBNǳ�0�J(e.g., 

Steinbring, 1997, 2005/2009, 2006; cf. ĻĽ, 1998)
 K7 Ū[m�˅�j��e

(1967/2001)Fx��](1986)6ɟúɭǽ4�ʴƮȭBN Ɖ̄Ĩƈɀǽ5¼ǃ"*

E61�J(cf., Steinbring, 1997, 2005/2009)
ª�17ˉU[m�˅�j��e

(1967/2001)6�ŤĀ6�ɛœ�̂ Ď 1-2ˇNŭŻ�I5ˉb�hS�y��[6

ÜŤ5.�0ƶɚ"0BG�
 

 

 

 

 

 

6 1-1. ^`_O+\=(Steinbring, 2006, p. 135) 

� U[m�˅�j��e(1967/2001)6ŧƭ7 �̄ȀŽǽʢ·6ʡŽç�(ĹÃ, 

1965)2"0ɕȪ1�J
.AI �̄ŷȑǧ�2�ɲŚ�7ȀŽǽ5ȯ;.�0�

J6174� �̄şţ�J�7ŷȑ�N¥"0ˉţĪ!K*ʢ·2"0ʡŽǽ5

ʢʊ"0�J5$�4�2�� 21�J
ƀɝ$K8ˉŷȑǧ2ɲŚ7ǯɭ

ɳɊǽ(cf. Ì , 1995, pp. 124-125)5Žȳ!K0�J2�� 21�Iˉ K�

ŷȑǧ2şţ (̄"0ɲŚ2şţ6ʢ·�ċƭ1�JŬª1�L�
́ �8�̄Ê

¯ǽ4İɲ2"06Sr�̂  17ɟú1"�ɐǮ1�4�� Ňɐ$ɝɋ7ˉ

�ǩ�1E�dog�1E�chien�1E�1כלב�EG�ˉ(KH7�Sr�2Ȁ

Žǽ57ȹ�-0�4�
Ũ�6ĚüˉƐƢ6Ƌç6�1œŧ!K*�Sr�
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5ʢ$JȊɯ5G-0 �̄Sr�2�ǩ�7ȯ;.�HK0�J
 

 

 

 

 

 

 

 

 

 

 

 

6 1-2. ?4�+\=(���'h%�")�, 1967/2001, p.56) 

� "�"ˉŤĀ6�ɛœ5��07ˉİɲ2ɟú26ʢ·�*+�.5ɗĪ!

K0�J
b�hS�y��[7 6ǡNůÖǽ5Ź� �̄İɲˋŷȑ6ƋɄ�

2�ɟúˋɲŚ�7ȁ�²ǳ"4�H �̄ƶŞ�Nʈ"0ȁİǽ5ĜĮ"ˉƶŞ

(KɅɼEĜç"0��ˉ2��Ƒ6�ŏNɎ-0�J(e.g., Steinbring, 1997, p. 

52; Steinbring, 2005/2009, p. 24)
"*�-0ˉɦɯɭǽ�ɛœ57ˉòƎþȉî

5G-0�.6ʳǡ6ĜĮ6z�fd�Ìæ!K0�J
.AIˉ( 57�

Jș6ƕʡ�«Ī!K0�J
 6ǡ5ʢ"0b�hS�y��[7ˉȎǭƶ

ŞN´5"4�HˉĎ 1-3 6G�4ĎŌNǳ�0Ŋ�ɩƒ"0�J  (e.g., 
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Steinbring, 1997, pp. 52-53; Steinbring, 2005/2009, pp. 24-25; Steinbring, 2006, p. 

138)ˏ 

�ÕȠȎǭɭ7ˉƉĨǽȊɯ6ĘȐǽ4ɦɯɭǽćʸ6Òƫ6*D6ËĖ

´1�J
[…]ǄøǽÕƟ6ȎǭƶŞ5ʢ"07ˉɟú¯Ȩ6Ê¯´2"

0�7"*6Ɖ fraction numerals�Nˉ("0(K5İŝ$Jŷȑ6ƋɄ

2"0�ǯţǽ4`S^��Nˉ(K)KȾ�J 2�1�J
 

� ŗ5ˉŷȑ6ƋɄ7�Ȱɞǽ^�ZlRy�5Ĝç"ˉɟú¯Ȩ7ƉŌ

5G-0�ȁİŊƉ6Ƶʤ�Nɟʆ$JG�54Jˆ´�8ˉ�4IĞ�

6ɣɎ n5İ"0ˉhn(E) ≈ p(E)6G�5 
̌!H5ŗ57ˉŷȑ6ƋɄ7

�Ȏǭɭǽ4ǫȜƸʉFŘĸƸʉ��HƸŧ!KJG�54Iˉİŝ$J

ɟú¯Ȩ7�ʡŽǽ5Īȼ!K*Èǯ�NɐǮ$JƉĨǽɝƒ6�dn2

4-*
�(Steinbring, 2006, p. 138) 

 

 

 

 

 

 

 

6 1-3. ^`_O+\=mQLF>(Steinbring, 2006, p. 138) 

� ɦɯɭǽ�ɛœNǳ�0�d^�fzb��NĪŌç$J4H8 �̄�ƶŞ�
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5İ$J�İɲˋŷȑ6ƋɄ�2�ɟúˋɲŚ�6�ʑÓ4ʊȹ�2"0ɐǮ

1�G�
"�"ɦɯɭǽ�ɛœ57ˉ 6��ʑÓ4ʊȹ�Nɩƒ$J*D

6ǀɂA17Á�HK0�4�
"*�-0ˉ�d^�fzb��6�m�ç

NŞʷ5��ĚüˉǙôǯɭ6�Ȏ»�6G�4ˉ�hǽ4ɕȫNȾŦ$JŜ

ɕ��J
 

� A*ɦɯɭǽ�ɛœ6�ŏ7 �̄ƶŞ���İɲˋŷȑ6ƋɄ�2�ɟúˋɲ

Ś�6ȁ�²ǳ5G-0ǻķ$Jˉ2�� 21�J�ˉ  1ʚɕ1�J2

şMKJ 27ˉU[m�˅�j��e(1967/2001)��ŏ"0�JG�5 �̄İ

ɲˋŷȑ6ƋɄ�2�ɟúˋɲŚ�26ʡ57ȀŽǽ4ʢ·74�ˉ2�� 

21�J
 KNɺA�J2ˉ(KH7�ƶŞ�Nʈ"0ʡŽǽ5ȯ;.�0

�Iˉȁ�²ǳE�ƶŞ�Nʈ"0ʡŽǽ5ɎMK0�J2ɜʙ$JƎ�ʑÓ

1�L�
C"L �̄ƶŞ�Nʈ"0ȁ�²ǳ�ķʠ$J�H (ˉb�hS�

y��[6�ŏ$JG�4�ƶŞ�6ǻķ�� J2!���J
( 1ƢȌ

ț17 �̄İɲˋŷȑ6ƋɄ�2�ɟúˋɲŚ�Nȯ<īȵȉîNˉȍȵȉî5

Ĝƙ$J 2NſƱ$J
 K7ˉœŌǽ57!!�4Ĝç1"�4��E"

K4��ˉU[m�˅�j��e(1967/2001)5GJʡŽç2ýƹ5ˉŤĀǽ5

7ʚɕ1�J2Ⱦ�J
 

 

1.1.2� I2�n�n�p�o�!�& 

� b�hS�y��[7ɟúɭǽ4ȁ�²ǳ2��ɘǡ�HˉȊɯƸŧ5ÓI

ʂC�ˉǙô7�ɦɯɭǽʩĭ epistemological obstacle�2��ɘŋ�H(K5
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Qz��j$J(e.g., Ǚô, 1995a, 1995b, 2004; Mizoguchi, 1993)
ɦɯɭǽʩĭ7ˉ

x��d6ȖĨɦɯɭȿWdn��ub����(Gaston Bachelard)5G-0ſĆ

!K*ƶŞ1�I(cf. ub����, 2012, pp. 23-40)ˉx��d6ƉĨƈźĨȿ

Y�y�g�(Guy Brousseau; e.g., Brousseau, 1997, pp. 79-116)5G-0ƉĨƈɀȌ

ț=2Ŷ,ʂAK*(Schubring, 2011, p. 90)
ɦɯɭǽʩĭ27ĨȽ6ʩĭ24J

ɦɯ6 21�J�ˉ  1ʚɕ467ˉ 6ɦɯ7(6ĨȽªÚ57Ɯà5

ǀɂ"0�*ˉ2��ǡ1�J
ɦɯɭǽʩĭɭ7ˉ 6ǡ5ƉĨĨȽ6Ƣɴ

ǽ4ćʸNɖÑ$61�J
Ǚô7ɦɯɭǽʩĭ6ÅƝʎȘNɟʆ$J*D5ˉ

ǂ6�.6Vl_��NǘÁ"0�Jˏ 

��ƶŞ notion�ˏ Ĥ3E6ǝǣ2"*QSmQˉS��cˉA*śǽ�m

�ȠNÿC
 

� ��ɲ event�ˏ��ɲ�7�ƶŞ��ǳ�HKJȤčF�ƶŞ��ʑü$

J�ƯNŤĀ$J
ì5��HK*ćʸȠ6�ƯɅ¯���ɲ�1

74�ˉĤ3E6�ƶŞ��ɳɊ!K*İɲN��ɲ�2$J
 

� �Ȏ» conviction�ˏ �ɟˍ.6Vl_��5G-0ɟʆ!KJE67ˉ

īʨ5ɚį!KJĤ3E6Ɏâ5�*JE61�J
�Ȏ»�7ˉ

4'Ĥ3E�(6G�4ɎâNȑ$6�2�� 2Nɩƒ$JĤ

3E6æŵǽ4¶¿Ęǘ5�*JE62"0ǳŤ!KJ
$4M,ˉ

�Ȏ»�27ˉĤ3E6ƉĨˉ�J�7ƉĨǽȊɯ5İ$JťŊN

ŤĀ$J
  1ɝ�ťŊ27 �̄ŸJɇ��2"06ŤĀ174

�ˉɎâ=6ǘÁǪť�J�7ɭǯǽɕɬ2"0ɜʙ!KJE61
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�J
�(Ǚô, 2004, p. 35) 

("0ˉ KH�.6Vl_��7ˉĎ 1-46G�4ʢ·2"0ˉĤ3E6^�

fzb��6�m�NƸŧ$J
 

�  6�m�6ǨŚ7ˉĤ3E6E.�ƶŞ�+�14�ˉ(6ɁƖ5�J¶

¿Ęǘ1�J�Ȏ»�F �̄ƶŞ��ɳɊ!K*��ɲ�N^�fzb��6Ƹ

ŧɕȫ2"0Ź�0�Jǡ1�J
Ȏǭ6´1��8ˉ(6�ƶŞ�6BNȎ

ǭ6^�fzb��2Ź�J6174� �̄ƶŞ�6ɁƖ5�J�Ȏ»�̂ ´�

8ˉʯǊĪɭˇF�ƶŞ��ɳɊ!K*�ɲˆ´�8ˉǯţǽ4`S^�ˇN

ÿD0 Ȏ̄ǭ6^�fzb��2B4$ 2̄�� 254L�
�Ĥ3E6şȾ�

NȌțİɲ2$JŘƨ6Ȍț6Ğ�7ˉ2E$K8�ƶŞ�6ʖÒ5"�Ǣǡ

N�00�4�-*G�5şMKJ
"�"ˉ(K17ˉĤ3E64�14'

(6�ƶŞ��ʒű!Kˉ(6ȯƭ2"0Ⱦįİɲ�36G�5B�0�J�

�̂�ɲ�̌ 2�� 2Nɩƒ1�4�
.AIƢ�m�7 �̄�ɲ�F�Ȏ»�

N^�fzb��5ÿDJ 25G-0ˉˁ�ɟʆÞNǬř"0�J2��G

�
 

 

 

 

 

 

6 1-4. C(C,N,E)!�&(I2, 2004, p. 35) 

る意義とは何か，という点が問題となるわけである。
認識論的障害の克服の過程を記述するために以下の 3つのカ
テゴリーを必要とする。
《概念notion》：子どもの漠然としたアイデア，イメージ，

また心的モデル等を含む。
《事象 event》：《事象》は《概念》が用いられる範囲や

《概念》が適合する事柄を意味する。単に与えられ
た問題等の事柄自体が《事象》ではなく，子どもの
《概念》が負荷された対象を《事象》とする。

《確信 conviction》：上記 2つのカテゴリーによって記述
されるものは，実際に観察される子どもの行動にあ
たるものである。《確信》は，なぜ子どもがそのよ
うな行動を示すのかということを説明する子どもの
包括的な価値基準にあたるものとして用意される。
すなわち，《確信》とは，子どもの数学，あるいは
数学的知識に対する態度を意味する。ここで言う態
度とは，「振る舞い」としての意味ではなく，行動
への準備状態あるいは論理的要請として解釈される
ものである。

これら 3つのカテゴリーは，下図のような関係として子ども
のコンセプションモデル C"C,N,E#を構成する。

C N E
価値判断 負荷

認識の仕方

（C：確信，N：概念，E：事象）

図3　C"C,N,E#モデル

C"C,N,E#モデルによって，子どもの認識論的障害の克服は次
のように説明される。C"C,N,E#モデルが整合的であるとき，こ
れに基づく子どもの認識活動は持続する。学習活動は，
C"C,N,E#モデルの整合性が保たれなくなることで誘発される。
これは，子どもが以前の活動においては，確信（C1）に基づい
て自己の概念（N1）を事象（E1）に対して適用できたにもか
かわらず，新しく直面した事象（E2）に対しても同じ認識の
仕方を適用しようとし，その適用が失敗に終わる状況を意味す
る。すなわち，既有の認識の仕方が認識論的障害として機能す
るわけである。認識論的障害の克服は，少なくとも，それ以前
に達成した認識の仕方がこれまでの学習において十分に満足さ
れたものである以上，誤りを修正したり，必要な事項を補うと

C1 N1 E1

C2 N2

E2

E3

C1&N1=EO

図4　C"C,N,E#モデルによる認識論的障害の克服

いった程度で解決されるものではない。すなわち，新しい概念
（N2）を用意するだけでは十分ではない。このため，認識論
的障害の克服には，認識の全面的変容が要請される。すなわち，
新しく直面した事象（E3）に適用され得る概念（N2）とこの
行動を価値判断する確信（C2）が新しく生起されることをもっ
て克服が達成されたとみなされるわけである（E2～E3は表面
的には同じ対象であるかもしれないが，子どもの認識の仕方が
変わることでそれぞれ違った見方をしているものとして区別す
る）。
C"C,N,E#モデルを用いて，実際の子どもの活動を観察すると
き，仮に教師が期待したとしても，子どもはいつでも認識論的
障害を克服しようとするわけではなく，むしろそうでないとき
の方が実際には多く見受けられる。子どもの障害とのかかわり
方を調べるとき，次のような異なる認識の状態を特定すること
が可能である。これらの認識の状態は，本研究におけるコンセ
プションの変容の記述として解釈できる：1）主観的容易さへ
の固執（persistence in subjective facility）では，様々に直面する
《事象》に対して，学習者の一貫した《確信》と《概念》の組
を見ることができ，「変容」という語にそぐわないようにも受
け取られるであろう。本研究においては，コンセプションの関
係論的把握を基礎とすることから，このようなケースについて
もコンセプションの変容と見る。2）《事象》の社会的適応と
しての正当化（justification as social adaption of《event》）では，
特に他の3者との違いを明確に指摘することが可能である。す
なわち，新しい《概念》とそれの負荷された《事象》は，実際
には子どものコンセプションとして存在するわけではなく，そ
のような《概念》と《事象》の可能性を示唆しているのである。
さらに，3）認識論的障害の意識化（ becoming aware of an 

epistemological obstacle ） と 4 ） 認 識 論 的 障 害 の 克 服
（overcoming an epistemological obstacle）については，モデルに
よるコンセプションの変容の記述を通して，初めて次の点が明
確になる。すなわち，4）のモデルの変容を追うとき，そこに
3）のモデルが含まれることである。このことから，4）は3）
を前提として変容が達成することが指摘されるわけである。
（次ページ図5参照）

4.2　フランス数学教授学におけるコンセプションの
モデル化：C"P,R,L,!# モデル
フランス数学教授学におけるコンセプションのモデル化に関
する研究 (Balacheff, 2000a, 2000b; L'Atelier des Conceptions, 
2002, Balacheff & Gaudin, 2003)は，前節の認識論的障害の克
服過程に限定されたもの以上に，より一般的な状況をその射程
に置く。以下では，フランス数学教授学における問題意識の描
写から始めて，そこでのコンセプションのモデル化を概観して
みよう。
先ず，子どもの認識（knowing）を捉えるに当たって，その
本性として，子どもの直面する問題あるいは問題場面を強調す
る。教授学的状況（didactical situations）の基本的な要請は，各々
の問題場面が子どもの認識を示唆する行動を要求すること，そ
して，すべての行動には（何らかの）認識が内包されているこ
とを確認する。すなわち，我々は，子どもの認識を捉えようと
するとき，観察可能な子どもの行動に依存していることを確認
するのである。実際，行動は，個人の認知的特徴に依存し，と
同様に，その個人を取り巻く環境にも依存する。しかし，この
個人，環境は，複雑な実体であるといえる。問題は，その複雑
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� C(C,N,E)�m�7�ƶŞ�+�14�ˉ(6ɁƖǽɕȫ1�J�Ȏ»�2ÚƖ

ǽɕȫ1�J��ɲ�N^�fzb��5ÿD0Ⱦį"0�J2 L5ˉ(6

ǨŚ��J
"�"ˉŤĀ6�ɛœFɦɯɭǽ�ɛœNɘŋ2"0 6�m�

NȄDJ2ˉƙ4Jǻķ6öɂŠ��JG�5şMKJ
 

� Ǚô(2004)7 �̄80�2.55GJ��Ȣ6ŤĀ6ŴŏĚʰ�5��J��ɲ�Nˉ

�80ˈ80ˈ40 7 KA16Ⱦ�ˑýƉȬß˒17�A�ˆˌ.6ˇ��Ȣ6Ō

1ɐ&4�(80�2ˈ40)�(p. 39; ŵōˑ Ì˒7ȟȿßȟ)2�80ˈ80ˈ40ː80�2.5(80

�0.5ː40)�(p. 39)2ɐǮ"0�J
ɦɯɭǽ�ɛœ6ɘŋ�HBK8ˉÚȿ7

�İɲˋŷȑ6ƋɄ�1�Iˉŗȿ7�ɟúˋɲŚ�1�L�
 �"*Òƫ

6ɘǡNß�J 21ˉ�m�6ɟʆÞ6þ��ƟŖ1�J
 

 

1.2� �'���$'�f@�5g,!�&�GV 

� �ʆ6ɱɭNɺA�0ˉƢȌț17^�fzb��6ʮťN �̄^�fzb�

�6ʮť6ĉʰ¯�m��2"0ˉĎ 1-56G�5�m�ç"0B*�
A%ˉ

ĉʰ¯�m�5ǳ�HK0�Jǳɨ5.�0Ȏɦ"0��
ƢȌț17ˉǙô

6ĪȼNɺɔ"4�H �̄Ȏ»
̄�İɲˋŷȑ6ƋɄ
̄�ɟúˋɲŚ
̄�ƶŞ


Nǂ6G�5ɗĪ$J2ˏ 

                                            
2 ¨ɐǽ4^�fzb���m�5u�bTx(N. Balacheff)6 C(P,R,L,∑)�m���J
(e.g., Balacheff, 2000)
ǈ6Ǡȅ7ˉ̂ �fzb��Nĉ.6Ƹŧɕȫ5G-0ɩƒ"*

 25ǮK0�J
ƉĨƈɀȌț5��0ƶŞFɦɯNʢ·ɭǽ5�m�ç"G�2$

JĚü �̄.6ɕȫ5G-0ɎMKJ 2�Ğ�(e.g., Vergnaud, 1988/2004; Ǚô, 1995a; 
Steinbring, 2005/2009; ĂǴ, 2008)
C(P,R,L,∑)�m�7ˉ^�fzb��N��0Řƨ
GIEɓʫ5Ź�J 21 ḠIˁ�ȧŊ1^�fzb��Nɜʙ$J 2Nöɂ5$

J
"�"u�bTx7ˉ(KHĉ.6ɕȫʡ6ʢ·Nƒȑǽ57ȑ"0�4�
ƢȌ
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�Ȏ» conviction
ˏ ĨȽȿ�ƉĨNɎ��16Ƙ˄ǽ4Úſ1�IˉƉĨ�J

�7ƉĨǽȊɯ5İ$JťŊNŤĀ$J
 

�İɲˋŷȑ6ƋɄ object/reference context
ˏ�Ȏ»
�ǳ�HKJŷȑ6ƋɄFˉ

�Ȏ»
�ʑü$JİɲNŤĀ$J
 

�ɟúˋɲŚ sign/symbol
ˏ�Ȏ»
�ʑü$JɟúˋɲŚNŤĀ$J
 

�ƶŞ notion
ˏ�Ȏ»
�ʑü$JˉĨȽȿ6E.ƶŞ(concept)ˉǝǣ2"*Q

SmQˉS��cˉA*śǽ�m�ȠNŤĀ$J
 

 

 

 

 

 

 

6 1-5. �'���$'�f@�5g,!�& 

�  6�m�6ʚɕ4�ŏ7 �̄�İɲˋŷȑ6ƋɄ
̄�ɟúˋɲŚ
̄�ƶŞ


7�Ȏ»
N¥"0ʡŽǽ5ȯ;.�0�J5$�4��2�� 21�J


4�ɦɯɭǽ�ɛœ7ˉƉĨǽȊɯ6ŧʞ6�z�fd�NÿŤ"*E61�

I (̄K�òƎþȉî5ɲŚ!K0�J�  ̄ 17^�fzb��6�ʮť�

NŐɫ$J*D5ˉȉî7��0óIʥ�0�J
"*�-0ˉU[m�˅�

                                                                                                                                
ț6ĉʰ¯�m�6Ƹŧɕȫ7ˉ��G( C(P,R,L,∑)�m�6(K2İŝ$J �ˏİɲ

ˋŷȑ6ƋɄ
� P �̄ɟúˋɲŚ
� L �̄ƶŞ
� R �̄Ȏ»
� ∑
(6ŤĀ1ĉʰ¯
�m�7ˉC(P,R,L,∑)�m�5ĉʰ¯2��ƸʉN��*E62��J
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

����	
�
�� ������� 

� � � � 
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j��e(1967/2001)6G�4İɲ2ɟú6�ȼǽ4ƹĤNɐ"0�JM�17

4�ˉĜĮʎȘ6�ƌʰNÓIó-0�J2ǯɜ"0ʳ�*�
 

� b�hS�y��[7ˉȎǭƶŞ6øǽķʠN�´2"0ɦɯɭǽ�ɛœN

ɩƒ"0�JˆĎ 1-3 
̌ K5¾-0ˉ  1EȎǭø6ķʠNǳ�0ĉʰ¯

�m�6³ǳ´Nȑ"*�ˆĎ 1-6 
̌åɭˉĉʰ¯�m�7ƉĨøNɜʙ$J

ʏÊ174�61ˉ  57ɱɭ6±ē��J+L�
"�"ˉƉĨøNƁǳ

$JƉĨƈɀȌț7Ğ�ˉ( 57ĳ4�H%�ȧȔǻǱ2ȖĨø�(wQcT

˅W�bQ, 1996)6Ŕʲ�ɖ02KJ(e.g., Sfard & Linchevski, 1994; ĺĽ�ĻĽ, 

2003; ȃʛ, 2010)
ýƚ7ˉȧȔǻǱ2ƉĨø5Éʈ$JȊɯǻķ6�Vqe�

NŷƂ"*
ƉĨƈɀ6ɘŋ�HB0ˉ K7ƉĨø2ƉĨƈɀ6ȁ�¡Ǖ6

öɂŠFŜɕŠNȑ$E61�J(ĻĽ, 2003, p. 181)
"*�-0ˉƢȌțE 

6ɘǡ5Ȝ,ˉƉĨøˆȨȰǻǱˇNŭŻ�I5ˉ^�fzb��ˆ½¯ǻǱˇ

Nżț$J
 

� ƉĨǽȎǭ6ƶŞ�şţǽ4ɁƖ2"0ŜǣŠ5ǢǡN�0J�ǊĪɭ�N

E,(Y��d, 2004, pp. 31-35)ˉȰɞǽȎǭ6ƶŞ6ɁƖ57ÀǣŠ5ʚ�NȻ

��ʯǊĪɭ�6÷ʷ��I(tSm�|�W�, 1991, pp. 138-143)ˉÈǯǽȎǭ

6ƶŞ6ǯɭǽ4ĘǾ��ǖŊɭ�1�J 2NȾŦ$J2(¬ɍ, 1986, pp. 

431-433)ˉɦɯɭǽ�ɛœ5G-0Ď 1-36G�5ĪŌç!K*ȎǭƶŞ6øǽ

ķʠ7ˉ̂ �fzb��6ʮť6ĉʰ¯5G-0Ď 1-66G�5ÍĪŌç!KJ

 254J
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6 1-6. �'���$'�f@�5g,!�&mQLF> 

� ĉʰ¯�m�5G-0Ȏǭø7�ʆ6G�5ɜʙ1�JE66 �̄ƶŞ
GI

E�Ȏ»
��İɲˋŷȑ6ƋɄ
2�ɟúˋɲŚ
5Ő�ŔʲNñ@$ 2

Nȑ$57Ɇ-0�4�
 6ǡ7ˉ*;*;ŷƂ!KJ�d^�fzb��

6�őŠ resilience�(cf. Confrey, 1987)5G-0ɩƒ1�J
�d^�fzb�

�6őŠ27ˉĨȽŷı5G-0�d^�fzb����ƕǽ57ÅƝ!K*

G�5B�0Eˉƕʡ�Ȝ.2E25Ū-0"A�ŠɴNŷ"0�J
 6ő

Š7 �̄�İɲˋŷȑ6ƋɄ
̄�ɟúˋɲŚ
̄�ƶŞ
6ʡ6ȹ�I6Ƀ!�2

"0ɟúɭǽ5ĪŌç1�J
"�E(KH7ˉ*+Ƀ�6174�ˉɗÙŠ

NE-0Ƀ�61�Jˆý#�d^�fzb���Ğ�6Ĥ3E5BHKJ 
̌

 6Ƀ!2ɗÙŠNE*H$E6��Ȏ»
2��ťŊǽɕȫ1�J2��6

�ˉĉʰ¯�m�6�ŏ1�IˉťŊ�^�fzb��6�1Ƅʘǽ1�J2
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��67ˉ´�8Ǚôǯɭ�ȑ"0�J
�Ȏ»
7ˉ�Ŋ7ƙƍ!K*�İɲ

ˋŷȑ6ƋɄ
̄�ɟúˋɲŚ
̄�ƶŞ
6ʡ6ŽȳNŗʇ!&J?36E61

�J�Hˉ§�.6ɕȫ5İ"0�4I6ŔʲÞNE-0�J2��G�
 

�"*�d^�fzb��6őŠ7ˉɘǡNĜ�K8ńƬ(2007)6ŷƂ$J�Ì

Ȋɯ6Ƀ! fragility�1�IˉƉĨƈɀĨ5��Jɦɯɭǽ4Ȍțİɲ6�.1

�J
"*�-0ˉ 6őŠNɜʙ1�JɩƒÞ7ˉĉʰ¯�m�6ǨŚ6�

.2��J
 

 

1.3� ;C�H.�!�&0 

� ĲƉ6ǍÙ5��07ˉ°H�6ơɽƀ6AA1�J�Ȏ»
�ˉğƉ6Ǎ

Ù6�ƶŞ
5G-0ȯ;.�HKJ7%64�ĲƻƢ2Ȏǭ6Ɖ¿NŽȳ!

&0�Jˉ2Ⱦ�HKJ
 6�°H�6�Ȏ»
�7ˉȎǭø6ķʠNɺA�

J2ˉǊĪɭ1�J2Ⱦ�J6�ģŒ1�L�
.AIˉ´�8�Ȏǭ 1/246

+�Hɐ6ǂ7ɑ�ÑJ�2ǊĪɭǽ5žɭ"0"A�61�J
ª�6ɱɭ

�Hˉ�d^�fzb���ĲƉ6ǍÙ�7ˉĎ 1-76G�5�m�ç!KJ
 

� ƉĨ6Ȓ­ŠFƋçŠNʚɕɘ$JʃŅ6ƉĨƈɀ5��Jɦɯɭˆ´�8ˉ

Ȓ­ǽƸŧ�ȼˇNȾŦ$K8ˉ°6Úſ5Eµħ"4�ȱİǽ4ȃǯ7Ⱦ�

/H�
"*�-0Úſ4"57 �̄�d�^�fzb��7�I�4�2��

 254J
ĉʰ¯�m�7 �̄ƶŞ
5G-0Úſ�ʴNɐǮ$J
.AIƢ

�m�7ˉÚſNɟʆ$JɂÞNŶ.*Dˉ�d^�fzb��Nȁİǽ5ý

Ī$J 2�1�J
Ȓ­ǽƸŧ�ȼ5ǋ-*œ1�d^�fzb��NóI
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Ů�JɟʆÞ7ˉĉʰ¯�m�6ǨŚ6�.1�J
 

 

 

 

 

 

 

6 1-7. �'���$'�f@�5g,!�&:;C�H. 

 

 

2.� QLF>�=AbS�]3_O!�&0 

 

� Úȣ6ÌĮ7ˉɲŚǽ5ʆ>K8�ȎǭƶŞ6œŧ5��J�d^�fzb

���2��ƢȌț6�ʸ6ŗëʖÒ��d^�fzb���5Ǣǡç"*E

61�J�ˉƢȣ6ɭȾ6Þǡ7ÚëʖÒ�ȎǭƶŞ6œŧ�5Ȼ�KJ
Ȟ 2

ȣ7ˉƢɭƋŗë6ƈȖƚÒƫ=6ķʠ5Á�0ˉȎǭƶŞ6œŧ6ČʭŠ.

AIȎǭ^�fzb��6âť5ÌĒ$J�d^�fzb��6ɕċNˉɟú

ɭǽ4ɘŋ�HǨŚ/�J 2Nǿƻ2$J
ȎǭƶŞ6œŧʎȘ5ʢ$Jɱ

ɭ57 w̄QcT(J. Piaget)�xRkb�uS�(E. Fischbein)Ȩ2EǨŚ/�HK

JǻʐśǯĨǽȌț6Ȩɰ(cf. Shaughnessy, 1992; ĺʖ, 2006)��J�ˉ KH

7ɟúɭǽ4ʢśNE-0�JE6174�
A*ˉĲƉ6ǍÙ6G�4Ȏǭ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 	 � 
� � 

����� 
 


 � � 
 



UlTmQLF>�=A
��� ��'���$'�]3_O!�&0�

 36 

�d^�fzb��7ˉĤ3E+�14�ˉȎǭ�ȰɞNĨO+ğ£5EBH

KJ 2�Hˉǻʐǉǘ6ɘǡ+�17ȎǭƶŞ6œŧ6ČʭŠ7ɩƒ"�K

4�
( 1Ƣȣ17ˉɟúɭǽ4ÓIô�HƉĨǽɦɯ6ķʠ6ƢŠ5ʅJ

ƶŞœŧɭ1�JdxP�o6ɦȊÊɲçǯɭ (e.g., Sfard, 1991; Sfard & 

Linchevski, 1994)6ɘǡ�HˉȎǭƶŞ6œŧʎȘ5.�0Ⱦį$J
4�ˉª

�6ɱɭ17Úȣ1Ƹȥ"*^�fzb��6ʮť6ĉʰ¯�m�Eǳ�HK

J�ˉ(6ʨˉŜɕ5ŝ#0�İɲˋŷȑ6ƋɄ
N O �̄ɟúˋɲŚ
N Sˉ

�ƶŞ
N N �̄Ȏ»
N C2Ǹɟ$J
 

 

2.1� �'���$'�/@!�&�M_O8P 

� ƉĨ6İɲ7ƢƨŲɲǽ1�Iˉ(KƇ5°H�6œŌçNĎH4�ʤIˉ

ī¯Š(entity)NÁ�4�
$4M,ƉĨǽƶŞ6ɗĪ� K5�*Iˉ(6ɗ

Ī6¦ƎN Sfard (1991)7�ƃ² operational�2�Ƹʉ structural�5G-0ǨŚ

/�J
Ģø7 KNƉĨǽƶŞ6��ʚŠ dual nature/duality�2"0�Iˉ

 6ǻţ5Ę/�0ˉƉĨøǽ4ɘŋ�HˉƉĨǽɦɯ6ķʠN�ƃ²ǽ^�

fzb����H�Ƹʉǽ^�fzb���=6ȗɎ2"0ǨŚ/�0�J


A*śǯĨǽ4ɘŋ�Hˉ(6ȗɎz�fd��Ìʰç interiorization�→�Î

ȸç condensation�→�ɦȊÊɲç reification�6ʵň1ʋC 2NƒH�5"

0�J3
 

                                            
3  K7 S̄fard (1991)5��0 Ɖ̄ĨøǽɭȾ2śǯĨǽɭȾ�ĩÇ5Òʬ"0�J 

2NŤĀ"0�JM�174�
śǯĨǽɭȾ1ſƱ!KJÌʰçˉÎȸçˉɦȊÊɲ

ç6�Òʺ7ˉƉĨøǽɭȾ6ʎȘ1�ŏ!K*�ÚƶŞǽǆʧ preconceptual stage�̄
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Y 1-1kB-�Ga�FZ(Sfard, 1991, p. 33) 

 ƃ²ǽ^�fzb�� Ƹʉǽ^�fzb�� 

�ɈǽǨŠ ƉĨ6ī¯Š� Ǩ̄Ī6ʎȘ

6Ŭǲ2"0Ⱦ�HK*Iˉ

ʎȘ(KɅ¯2ý�2B4

!K*I$J
 

ƉĨ6ī¯Š� ĀJ1(K

�īĒǽ4İɲ1�J�6

G�5 ʮ̄ǽ4Ƹʉ2"0Ⱦ

�HKJ
 

Ìǽɐɲ ɝɋ5GJɐɲ5G-0Ƅ

�HK0�J
 

ɘəǽ4S��c5G-0

Ƅ�HK0�J
 

ƶŞǻʐ5�

�J®Ȼ 

ƶŞœŧ6ƛÕ6ǆʧ1ǻ

ʐ$J
 

ƃ²ǽ^�fzb���H

ʋç$J
 

ɦȊʎȘ5�

�JŕÛ 

àƭǽ4ćʸɜǊFĨȽ5

��0 Ŝ̄ɕ17�J�êÒ

174�
 

$>06ɦȊʎȘˆĨȽˉć

ʸɜǊˇN¸ʋ$J
 

 

� ƃ²ǽ^�fzb��27ˉƉĨǽƶŞNâǽ4ʎȘ2"0Ź�Jǆʧ1�

Iˉ´�8 �̄ː�NĿʁ�HùʁNıÑ$JɞȢ6ā©ɟú2ɖ4$�Ō�6

^�fzb��6 21�J
(K5İ"ˉƸʉǽ^�fzb��7ˉƉĨǽ

ƶŞNʮǽ4İɲ2"0Ů� 2Nöɂ5$J^�fzb��6 21 �̄ː�

                                                                                                                                
�ʞƟ5M*Jƃ²Âäǆʧ long period of predominantly operational approach�̄�Ƹʉǽ
ǆʧ structural phase�(Sfard, 1991, pp. 13-14)5Ę/�0�ŏ!K0�J(Sfard, 1991, p. 
18)
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5ʢ"0��8ˉƸʉǽ4�Ō�^�fzb��5��0ˉ(K7Ŀʁ2ùʁ

6ȁȠʢ·Nɐ$ɟú2"0ǯɜ!KJ
(K)K6^�fzb��6GI�

Ɉǽ4ǨŚ7ɐ 1-16ʈI1�J
 

� ÌʰçˉÎȸçˉɦȊÊɲç5.�07ȃʛ�ǂ6G�4Ȧǟ4ɕȪN��

0�Jˏ 

�!� ÌʰçˏƏ5ʿưB6�JİɲNǳ�0ǐâNʌɎ$J 

� !� Îȸçˏ�ʊ6ƃ²NGIÐǯ6"F$�Ƹŧì®5j��Zç"

Ç¯2"0Ⱦį!KJ 

� !� ÊɲçˏÌʰç�Îȸç5ÌĒ$JƉĨǽƶŞNī¯NE-*İɲ

2"0Ťɯç"ˉ(KNǳ�0ƍ*4ǐâ5óIȭC�(ȃʛ, 2011, 

p. 14) 

(K)K6Ê¯´5.�07ˉǂȣ1ʆ>J 22$J�ˉ KH6�.6z

�fdNȺIʄ"4�HˉƉĨǽɦɯ7ķʠ$JˆĎ 1-8 
̌ 

� ��G(�ʆ6G�5ɕȪ!KJdxP�o6ɦȊÊɲçǯɭ6ŧƭ7ˉƉ

Ĩǽɦɯ6ķʠN�ƃ²ǽ^�fzb���Ƹʉǽ^�fzb���2�Ìʰ

ç�Îȸç�ɦȊÊɲç�2���.6ƮȭB1ǨŚ/�* 21�J2��

G�
Úȿ7ɦɯ6ķʠ6Ŭǲ5ˉŗȿ7(6ʎȘ5GIǢǡç!K0�J


"�"ˉɦȊÊɲçǯɭNǯɜ$J�1ʚɕ1�J KH�.6ƮȭB6ȴü

²ƴ7ˉǅŞ4�Hƒȑǽ57ɎMK0�4�
 K5ʢ"0ˉ´�8Ģø7

ǂ6G�5ʆ>0�Jˏ 

�ÌʰçFÎȸç�Ǟʋǽ1ˉɴǽ2��GIEʜǽ4ĜĮ1�J65İ
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"ˉɦȊÊɲç7ȇʡǽ4ʻɻ1�J
.AIˉʎȘ7ʮǽ4Ƹʉ1�J

İɲ6�=2ďĪ!KJ
�(Sfard, 1991, p. 20) 

 �"*Ģø6�ŏNɺA�J2ˉƃ²ǽ^�fzb��2Ƹʉǽ^�fzb

��6ɽƀǡ7ɦȊÊɲç1�J2$J 27ģŒ1�L�
.AIˉŒɤ6

ƶŞ5İ"0ˉɦȊÊɲç�ʐŧ!K0�K8(K7Ƹʉǽ^�fzb��1

�Iˉơʐŧ1�K8ƃ²ǽ^�fzb��1�J
 

�  6G�4ɦȊÊɲçǯɭ6�.6ƮȭB6ȴüN �̄ƶŞĜĮ conceptual 

change�2��ɘŋ�HGIƒȎ5Ⱦį"*6� ȃ̄ʛ(2011)1�J
ȃʛ(2011)

7ˉńƬɐɟɭ(e.g., ńƬ, 1987/ 2013)NǘųƮ5 �̄Ō�6^�fzb��6Ĝ

ĮNğĴǽ5�ɨǳɭ→ŤĀɭ→ƸƋɭ�2��ǉǘȗɎ2"0Ź�J
("

0ˉý�ǉǘÌ6žȗN�ǉńǽǻʐ�̄ ûǉǘʡ6žȗN�ĕȀǽĜĮ�2Ǩ

Ś/�0�J
ǉńǽǻʐ7�Ìʰç→Îȸç�5ˉ("0�Îȸç→ɦȊÊ

ɲç�7ĕȀǽĜĮ5(K)Kİŝ$JˆĎ 1-9 
̌ 6�m�7 �̄Ìʰç�Î

ȸç�ɦȊÊɲç�6z�fdNɐǮ"0�J+�174�ˉ(KHNʧǆǪ

5ŁȻ$J 25G-0 �̄ƃ²ǽ^�fzb���Ƹʉǽ^�fzb���6

z�fdNEɟʆ"0�J
4�Ď 1-9 7ˉȃʛ(2011)Ì6ɐɟ5Ř-0ˉ

“reification”N�Êɲç�2ɐɟ"0�J�ˉ  16Êɲç7ɦȊÊɲçNŷ

$
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6 1-8kF>=A�*X!�&iSfard, 1991, p. 22j  
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2.2� �'���$'�/@�d7!�&�GV 

� ƢĲȣ17ˉ^�fzb��6ʮť6ĉʰ¯�m�Nǳ�0ˉdxP�o6

��^�fzb��6ĜĮʎȘNǨŚ/�0B*�
 6²ƴNʈ"0ˉƉĨ

ǽɦɯ6ķʠ2�d^�fzb��26ʢ·Š�GIƒȎ54J
 

� ª�17dxP�o�ƶŞœŧ6�´2"0ǳ�0�J�ɳ6Ɖ�NðǤ"

4�HˉɦȊÊɲçǯɭ2ĉʰ¯�m�26İŝ5.�0ɖ0� �
A%Ì

ʰç7ˉƏȊ6İɲ6ƃ²5Ƚǥ$Jǆʧ1�Iˉ"*�-0 O12 S1N O2ˉ

S2=ɽƀ!&JʎȘ2Ź�HKJ
�ɳ6Ɖ�6ĚüˉÌʰç7ˉ:�Ȣ=6ǥ

ʐ6z�fd1�J(Sfard, 1991, p. 18)
:�ȢĨȽ6ÕƟ17´�8ǂ6G�4

^�fzb���ţĪ!KJ �ˏO1ˏ3 - 2�̄�S1ˏ1�̄�N1ˏ:�Ȣ�̄�C1ˏɅǣ

Ɖ�
:�Ȣ5ǥʐ$J2��67ˉɳ6Ɖ6ɜ54JE6EÿD0ˉêÒ5ɞ

Ȣʍǳ�1�J2�� 21�L�
"*�-0ˉɳ6Ɖ6Ìʰç7ˉ´�8

�O2ˏ2 - 3�̄�S2ˏ-1�=6�İɲˋŷȑ6ƋɄ
2�ɟúˋɲŚ
6ɽƀˉ2

"0ǨŚ/�J 2�1�J
 �"*�İɲˋŷȑ6ƋɄ
2�ɟúˋɲŚ


6ýƕǽɽƀ7 �̄ɟúˋɲŚ2ŷȑ6ƋɄ7ƕʡǽ5ýȠ1�J�ˉ�J�7

ýȠ4ƼØNE.61�-0ˉ�Ǝ�ÄO#0�J2��M�174��

(Steinbring, 2006, p. 143)2��b�hS�y��[6�ŏ2EƊüǽ1�J
 

� ǂ5Îȸç7 Ì̄ʰç6²ƴNE25�ƍ"�ƶŞN�ÈŌ5�ǱBÑ$�(Sfard, 

1991 p. 19)ǆʧ1�J*Dˉ O22 S2�H N2NıÑ$JʎȘ2��J
ɳ6Ɖ

6´1ʆ>J2ˉÎȸçNȮ*Ĥ3E7ˉɳ6ƉN*"ȢF��Ȣ2�-*:

�Ȣªĝ6ǜȢ6�1ʑÓ5ǳ�J 2�1�JG�54J(Sfard, 1991, p. 19)
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.AI�N1ˏ:�Ȣ�Nɶ�0ɳ6Ɖ6³ǳ5Ƚǥ$Jǆʧ1�J6+�Hˉ

  17#D0�ƶŞ
7�N2ˏɳ6Ɖ�24J2��J
 

� ƛŗ5ˉɦȊÊɲç7ɦɯ6Ýǽ4ĜĮ6z�fd1�J61ˉC16 C2=6

�Ȏ»
6ɽƀ2"0ĪŌç1�J
ɳ6Ɖ5��JɦȊÊɲç7ˉƊƉǰ6

ʖÒʪü2"0ɳ6ƉNɖ4&JG�54J 21�J(Sfard, 1991, p. 20)
ĉʰ

¯�m�Nǳ�J2ˉ K7�C1ˏɅǣƉ��H�C2ˏƊƉ�=6�Ȏ»
6

ɽƀ2ǨŚ/�J 2�1�G�
 

�   1 �̄ɦȊÊɲçǆʧ7GIˁǂ4ƶŞ6Ìʰç6dh�nēǡ1�J�

(Sfard, 1991, p. 20)ˉ2�� 2NȾŦ$J 2�ʚɕ1�J
ɕ$J5ˉɦȊÊ

ɲç6ŗ5Eˉ^�fzb��6ĜĮ7ýƹ6�Vqe�1ȺIʄ!KJ 2

54J
ɳ6Ɖ6�´6Ěüˉ´�8ÕȠƊƉɭǽ4żțNɦȊÊɲçŗ6�

�n2"0Ⱦ�J 2�1�J+L�
 

� ª��HƢȌț17ƉĨǽɦɯ6ķʠN �̄^�fzb��6âť6ʧĖ�m

��2"0ˉĎ 1-106G�5�m�ç$J
dxP�o6ɱɭNBJʤIˉɦ

ȊÊɲç5G-0^�fzb��7ƃ²�HƸʉ=2bxn$J
 KGIˉ

ȷɾ6ɚǡN�ƃ²ǽˋƸʉǽ�2$J
�Ǝˉƽɾ6ɚǡ7v�u�n(J. 

Hiebert)H6ƉĨǽȊɯ6Òʺ(Hiebert & Lefevre, 1986)NðȾ5ɠĪ!K0�J


Ìʰç7ƃ²5ǥʐ$Jǆʧ1�J*D�GIŭȳǽ�2��ˉÎȸç7ƍ"

�ƶŞNıÑ$Jǆʧ1�J61�GIƶŞǽ�2��J1�L�
 

�  �"*ƉĨǽɦɯ6ķʠ5��0ˉ�d^�fzb��7Îȸç2ɦȊÊ

ɲç6ʡ5ǮKJ
4'4H8Úȣ5��0ˉ�d^�fzb��N��Ȏ»
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6B6ơɽƀ�2ǯɭǽ5ýĪ"*�H1�J
"*�-0�d^�fzb�

�7ˉƉĨǽɦɯ6ȬȚ6X�kzdn��2"0�öʓ4E61�J2ýƕ

5ˉ(6ʻɻ6*D6dz��[~�o2"0�öǁ4E61E�J
 

� �d^�fzb��6ÅƝ2^�fzb��6ĜĮ7ȫƤ57ýȼ1�L�

�ˉǙô(1995b)7 6Ⱦ�5ǹɱǶ"Ȝ0NɎ�
(6�ŏNȦǟ5ʆ>K8ˉ

�ÅƝ�7�ĜĮ�6ȃʖÒʪü1�Iˉǿǽ�ǿƻ5İ$J�clRy4Ĝ

Į6BNŤĀ$Jˉ2�� 21�L�(pp. 46-48)
Ǚô7 �̄ɦɯɭǽʩĭ2

6ʢMIƎ�2��ɘǡ�Hˉ̂ �fzb��6ĜĮNˎ.5Òʺ"0�Ĵ ɐ

1-2 
̌ 6ɐ5��0 �̄ÅƝ�6ʹɌ4ǨŚ7��Ȏ»�6ɽƀ�1�J
 

Y 1-2. 9	��^`_Oe:��c��E�R�[J(I2, 1995b, p. 48) 

 

 

 

 

 

 

� ^�fzb��6ʮť6ĉʰ¯�m�7ˉ�ʆ"*G�5Ǚô6^�fzb

���m�NĘǾ2"0�I �̄Ȏ»�2��QSmQNȲŰ"0�J
( 1

ƢȌț5��07ˉǈ6ɱɭ5Ę/�0ˉ�d^�fzb��6ÅƝN�Ȏ»


6ɽƀ2"0Ź�J
 

  

 
 

 
�	��� 
� � ��
���� 

� � � � � 

� � � � � 

��� � � � 

� � � � � 
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2.3� QLF>�=AbS�!�&0 

� ȎǭøN´5ˉȎǭƶŞ6œŧʎȘN�m�ç"0BG�
A%ˉȎǭƶŞ

6ɧǱ$JÚ6 17�ȩ6ƉĨˆª� �̄ƉĨ
2ɟ$ˇ6 O7�O1ˏƉˉĎœ

43�1�Iˉ(KNɐ$ S 7�S1ˏƉĦˉĎǽɟú43�1�-*
A* N

7�N1 �ˏƉĨ
6ɮƶŞ�1�IˉC7�C 1ˏǊĪɭ�1�J
 �"*�Ɖ

Ĩ
7ˉÌʰçNȮ0ˉ(6 O2 SNĜç!&J
.AIˉÄ5Eʆ>*G�

5ˉO ��O2ˏǯţǽ4`S^��̄ S ��S2ˏ7"*6Ɖ�5Ĝç$J
("

0ˉ KH6 O2 S=6ȾįˆÎȸçˇ6ȯƭ2"0 �̄N2ˏƉĨǽȎǭ��ɧ

Ǳ$J
"�"ˉ 6ƉĨǽȎǭ7ˉ�z�d6˂ǧ5Ƅ�HK0�J*Dˉ

Ȏǭ1�I4�HǊĪɭ1�J2��ćʸNĥO1�J
"*�-0 �̄C2ˏʯ

ǊĪɭ�= C Nɽƀ$JɦȊÊɲç5G-0ˉƉĨǽȎǭ6ƶŞœŧ7ĩ�$

J2Ź�HKJ
 

�   1ˉɦȊÊɲç7GIˁǂ4ǆʧ5��JÌʰç6dh�n1E�J

(Sfard, 1991, p. 20)ˉ2�� 2NȾŦ$J 2�ʚɕ1�J
( 1ˉ�ʆ6Ɖ

ĨǽȎǭ6Ƹʉǽ^�fzb��̂ ȰɞǽȎǭ6ƃ²ǽ^�fzb�� �̌Hˉ

ȰɞǽȎǭ6Ƹʉǽ^�fzb���Ƹŧ!KJA16ʎȘEB0� �
O2

2 S27ˉÌʰçNʈ"0�O3ˏȰɞǽ^�ZlRy�̄�S3ˏȁİŊƉ�5Ĝç

$J
("0ˉ(KHN�Ȏǭ�2"0Ź�J*D5 �̄N3ˏȰɞǽȎǭ��Ǳ

AKJ
 "�"ˉ 6ǆʧ17Ȏǭɭ6ĘǾ7ɃŎ1�J*Dˉŗ5�C3ˏǖ

Ŋɭ�5G-0ƉĨǽ5ƊÁ!K0�� 254J
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UlT���
 

 

� Ȟ 1 ȝ17ˉE-9HśǯĨ6ȤǺ1ɨHK0�*�ĲƉ6ǍÙ�Nˉƈź

Ĩǽl��2"0ʑÓ5Ĝƀ$J*D6ĘȐǽȾį2"0ˉɟúɭǽɘŋ�H

6�m�çNɣB*
(K7ˉ 6G�4Ⱦį5G-0ˉɦȊǮɲ1"�4�

-*�d^�fzb��F(6ÅƝʎȘNˉƈȖƚɐɟFźƴÌ^��q\�

b��5��0EŷƂ!KřJɟúǮɲ2"0Íɦɯ$J*D6ĘǾ�ƊÁ!

Kˉśǯ6ćʸNƈź6ćʸ=2ķʠ$J�-��54J2Ⱦ�*�H1�J


Ƣȝ6ȯɭ2( �HřHKJȑą7ª�6G�5A2DHKJ
 

� ɟúF(6ŤĀN�ʴʢ·5G-0ɟʆ$J2��ƎǍ7ˉ�d^�fz

b��Nɜʙ$Jʨ5EƜà1�J� �̄�d�6ɩƒ5ʢ"07ɪʸ�ǅ

J
 

� b�hS�y��[6ɦɯɭǽ�ɛœ2Ǚô6 C(C,N,E)�m�NŭŻ�I

5ˉ^�fzb��6ʮť6ĉʰ¯�m�NƸȥ"ˉĲƉ6ǍÙNɟúɭ

ǽ5ĪŌç"*
ĲƉ6ǍÙ6ǻǱFőŠ6ɕċ7 �̄Ȏ»
2"06ǊĪ

ɭ5�J
 

� ^�fzb��6ʮť6ĉʰ¯�m�2dxP�o6ɦȊÊɲçǯɭNɷ

��I5ˉ^�fzb��6âť6ʧĖ�m�NƸȥ"ˉĲƉ6ǍÙ6Å

ƝNÿCȎǭƶŞ6œŧʎȘNɟʆ"*
(6ȯƭ2"0ˉĲƉ6ǍÙ6

ÅƝNŤĀ$J�Ȏ»
2"06ǊĪɭ6ʯǊĪɭ=6ɽƀ7ˉɦȊÊɲ

ç2"0ɩƒ!K*
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	 ĲƉ6ǍÙ6ÅƝ6*D57ɦȊÊɲç��öǁ24J�ˉ 6z�fd

7ĮƓ5ʐŧ!KJE6174� 2NȎǭø7ȑ"0�J
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<N(1WDKmUlT�

 

¬ɍǓ(1986) �́Ȏǭɭ6ǻķˏLaplace6Ȏǭ6ɜƫǽǯɭ5G&0�́ �z�

d, P. S.ˑ Ɍ˒ˋ¬ɍǓ�ƺôʵĉʕˑɡ�ɜɩ �˒Ȏǭ6ɜƫǽǯɭ�(pp. 

419-442)ˊƩ¢ˏÉȜÑǦˊ 

ĻĽȕƾ(2003) �́ȏǴɭƋ(2002)�ƉĨø�6ʢƉ2Ƶʤ6ƉĨçʎȘ�6�Ȅ

ƞ�ND�-0�́ ƐƢƉĨƈɀĨ­�Ȟ 36ĊƉĨƈɀɭƋǻɐ­�ɪʸ

×ÒȖ­�ǻɐʪʝˏ¤ŗ6Ũ�Đ6ƉĨƈɀȌț�(pp.180-182) è́ǒʏˏ

ƣŃ^�|�b��f�h�ˊ 

ĻĽǑ(1998) �́��hȊɯ�Nɘǡ2"*źƴƅĈ=6Qz��j �ˏŷȑ6Ƌ

Ʉ�2�ɟú¯Ȩ�26ʡ6ȁ�²ǳ�́ ÇĐƉĨƈɀĨ­ɥ�ƉĨƈɀ

ĨȌț�̄ 4ˉ83-103ˊ 

Ì Ţ�(1995) �́ȖĨĄĨÆʟˏȖĨ6ƎǍ�ȖĨ6ǿǽ�́¢ʗˏ�ǷşţȒˊ 

ĺĽǃĂ�ĻĽȕƾ(2003) �́ȢƉ�HƉĨ=6ȗɎƈƦ2"06²ĎˏȮˀǽ

ɦɯ�Hɭǯǽɦɯ=6ɽçN¸$ǯɭ2īɹ�́ƐƢƉĨƈɀĨ­ɥ�Ɖ

ĨƈɀĨɭț�̄ 80ˉ3-27ˊ 

ĺʖšņ(2006) �́ȎǭƶŞ6ɦɯ5��Jǉǘ2(K5Ę/�V�X���5
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� êɨ 2 ɱ/Āȱ!(e|O�q5˅ɓÜ˕óȽˌ6̸ǃŇǂʘɔɤ3��I

ȵɫ#<�_�g~c��5Ƚˌ/�I�!�!˫ů̸e|O�q6żȭ2ʜ

ŪĒŋ00C3&5ȽˌMʶº!̸oQe_�e5Ƚˌ;0ɔɤ5ʠM�+(�

Ǟɨ/6e|O�q5_�\sc��ˌ5ƕĖ0ƕʐMǎG�3#I�0/̸

�e_�g~c��ɔɤ5ǂưŇɈş̎;5ɗĜMź�à!(��ˆć�_�

\sc�� commognition
6e|O�q5˳ˆ/�H̸“communication”0

“cognition”Mɽ@ĎL%(̟ˆ/�I(e.g., Sfard, 2008, p. xvii)���i˅ɓ
�Ɠ

ƕM˅ɓˌ5ȋȤ/FHǎɕ3Ƣ�(B3Ⱦ@à�J(ǶƐ/�I0#J7̸

�_�\sc��
6˅ɓM_��s]�c��ˌ5ȋȤ/FHȀɕ3ˆI(

B5ʷʤ/�I0��F�1� 

 

 

1.� �������G�D7 

 

� _�\sc��ˌ6 Ɔ̸ǛTQp^�c�iR�(L. Wittgenstein)0�Q`mY

                                            
1 _�\sc��ɔɤ6̸˅ɓɔɤ0_��s]�c��ɔɤ5ʀĎ5@2G$ �̸P

Ro�nQnQ
D�ªȴó subjectification
MY���q0!2�GƓƕɔɤ;5ş
̎C@%.�H �̸˅ɓ
̸�ɘ´
̸�Ɠƕ
0���,5ĺ�2ɔɤɷˑMʃĎ#IF

�2ſ/&5ɔɤ̤İMƬĺ!,,�I (cf. Heyd-Metzuyanim & Sfard, 2012; 
Heyd-Metzuyanim, 2013)� 
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�(L. S. Vygotsky)MƑƔɈʙǓ3C,_��s]�c��3̐#IȽˌ/�H 

(Sfard, 2008, p. i)�̸_��s]�c��0!.5Ƒʒ Thinking as communicating�

(Sfard, 2008)3F+.ÙºÐ�ɗ�J(2�&5˗ȸ6ǃŇǂʘɔɤ(e.g., Jankvist, 

2010; Kjeldsen & Blomhøj, 2012; Güçler, 2013; Heyd-Metzuyanim, 2013; 

Krummheuer, 2013; Xu & Clarke, 2013; cf. Sriraman & Nardi, 2012))�3Ʉ?G$̸

�ǂʘɔɤĨ̘˄ International Journal of Educational Research�3��.ȵ̙Č

�ɽ?J(H(cf. Forman, 2012) �̸ǂʘɔɤ5ßǸɳ Reframing educational 

research�(Farnsworth & Solomon, 2013)3��.�_�\sc��ˌØ̍
0C

��IF�2ɨ�ʺ�GJ(H#I21(Sfard, 2013b) ǂ̸ʘɔɤ�ʟ3CƁ̢M

��,,�I3�±�/6 �̸ɔɤǈȒʴ
̸�ɔɤŕ˕ʴ
̸�ɔɤɊɈ
5�,5

ʲȫ�G_�\sc��ˌMǶʴ!.���03#I� 

 

 

                                            
2 �Q`mY�D�Qp^�c�iR�5ʒɤ0_�\sc��ˌ5̐Â3,�. e̸

|O�q6¿�7ǿ5F�3ˮ<.�I 
̾�&G�ɝ5ƶǱ#IǶƐǸ˳

(conceptualization)6̸�Q`mY�3F+.ǎɗ�J(�00�Qp^�c�iR�3
F+.ǔɗ�J(�0�GƉGJIˌȽɈŬɿ(entailment)/�H �̸Q`mY�D�Q

p^�c�iR��ƃG5ɇƔ&Jʜº3ŕ!.Ȅ!.�+(�ʮ˖ȿ(entailment)0
Ư�.Cũ!Ƽ�2�F�2C5/�I��(Sfard, 2008, p. xvi)�P��X5ěŇʓ�k
��q���nQ(Richard Rorty)6ěŇMºɷɈěŇ0ĠɇɈěŇ5¤,3á�̸TQ
p^�c�iR�5ʷˆěŇMƆʓ3ēBI�(̱Ș, 2006, pp. 315-316; �š, 2007, p. 
117)̸e|O�q5˫ů5ĄHɽ@6̸�Q`mY�ȽˌMɀ�.ƆǛTQp^�c�
iR�ěŇMºɷɈěŇ0!.ßǸɳ#IC50!.ʯɸ/�I�C!J2���I�

6˰3 �̸Q`mY�ƌȽŇ5ʷˆ^��ˌɈş̎0/CʾÁ!(ǈ�˽â/�K��� 
3 Ɯ�Ĩ3̐!.��7̸_�\sc��ˌ6=0N1ǒā!.�2��Õʨɔɤ3�
�.C̸e|O�q5_��s]�c��ɔɤ;5ȔɊ6@GJIC55(e.g., ɏ̇, 
2013; ̉Ǟ, 2014)̸&JG6˅ɓÜ˕óȽˌ�G_�\sc��ˌ;5ɠʨǛ5ɔɤ3
ɑɊ!(C5/�I� 
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1.1� �������G�;<36E 

� êɨ/C@.�(F�3̸e|O�q6ǃŇɈ_�g~c��5ɔɤ(e.g., 

Sfard, 1991; Sfard & Linchevski, 1994)/CʥĐ/�I�˅ɓÜ˕óȽˌ0ė7J

Ie|O�q5_�g~c��ˌ5ƛǧ6̸ǃŇɈǶƐ5áǥM˲!.ǃŇɈ

_�g~c��5ǞƒM¤̆ƒ̵ƻ¼̺Ǹ˳̶0!.ȵƊ-�̸�G3&5ɇ

˺ɾˡMǃŇĊɈ�˅ɓˌɈ3ǎG�3!(�03�I� 

� _�g~c��ɔɤ3��.?$˒ˌ32I56 �̸_�g~c��06»

�̀
0���0/�I(e.g., ȥĆ, 2004, p. 31; ɏ̇, 2010, pp. 85-88)�˅ɓÜ˕

óȽˌ3��.̸_�g~c��6
ª̏5˅ː0��ÞɈ� ʴɈ2ňŊ3

��IǶƐ5ŕƏȴ�(Sfard,1991, p. 3)0!.ʱŋ�JI4�!�!̸�5F�3

_�g~c��Mʱŋ!(0�K/ �̸ª̏˅ː5ÞɈňŊ
6ʴŔ/�2�5

/̸ɔɤ6ƑŸɈ32G IMƉ2��ñˌ̸äǛe|O�qC�5ȫ6öá

3ƕː!.�H̸ĉʚ2̒H˒ˌ5ōʴƒMÄ,(B3̸ǃŇɈǶƐ5ŋʐD

ȂĊ5ʲȫ�GǃŇɈ_�g~c��3˫ƴ!.�I� 

� !�!̸&J/CD6H_�g~c��5F�2˅ɓ ʐɈ2áǥm��M

                                            
4 Ɔ3e|O�q6 _̸�g~c��3ŕ!.Ǉ!�_�\sc��ˌɈ2ŋʐM��

I�032I(Sfard, 2010, p. 211)��J6̸˅ɓÜ˕óȽˌ�G_�\sc��ˌ;5
c|p3¶+.Ⱦ"I�ǶƐ concept
5ŋʐ5ķő0˴ï#IC5/�I�_�\s
c��ˌ3��. 
̸ǶƐ06ʹČ0&5¾ɀ/�I�(Sfard, 2008, p. 111)�&!.̸_
�\sc��ˌ3��I_�g~c��6 Sfard (1991)5¼Ȓ0ďǹ3 �̸ǶƐ5Çºȳ

(Sfard, 2010, p. 211)0!.ʶ̅�JI�!(�+.̸_�g~c��0��ɀˆ6 
̸ȵ
ŋ5Çº�ŕˁ5�/&5ʷʤMƲɀ#Iȵæ2ǈȒ3̐˴#I�(Sfard, 2010, p. 211)�
��/̆ʯ2�06 �̸5Ǉ!�_�g~c��5ʱŋ6̸˅ ɓÜ˕óȽˌ5&JFH

Cǎɕ/�I�̸&5ƕĖÞő̵¾ɀɲĥ̶6�2HʈŚ�J.�I̸0���0/�

I�˅ɓÜ˕óȽˌ3��I_�g~c��6̸A!K�oQe_�e
0!._�\

sc��ˌ3ź�ʁ�J.�I� 
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¾ɀ#I̒H̸ɔɤ5ɺɣ6Ĥ̛/�K��¿�7Ɔ3̸e|O�q6�ǃɈ

Ƒʒ numerical thinking
3̐#I{PdU(J. Piaget)5 Ż3?,LI˒ˌM£¿

0!.̸˅ ɓ ʐɈɔɤ5̝ȾȿƒMɗ!.�I(Sfard, 2008, p. 38)�{PdU3

FJ7̸ǃɈƑʒ6ǃ5ÄņM˅ː#IF�32I¦ȁ±̑3ĉʚ32I�&

5�ǈ̸ǃɈƖʳ6ª̏3�w�qɈ3ɽ@˪?J.�I wired in
C5/̸ǃ

ɈƑʒ6˜Nĭ�Gĉʚ/�I̸0{PdU5 Ż3ɆMĞ�IɔɤC�I(q

SP�t, 2010, pp. 79-119)� 

� �$J5ɔɤCń1C5ʴŔ3ı-�2�G �̸�,
ǃɈƑʒ�ł?I5�

MǎG�3!F�0!.�I�̸e|O�q�ğ̦3#I56 �̸15F�2ɢ

̨5ń1C5ʨï�ǃɈƑʒMɗ#C50!.XT�p�JI5�̀
0��

�0�&C&Cǎɕ/2��0/�I(Sfard, 2008, p. 38)�ɕ�3�5ȫ�ǎɕ/

2�J7̸ȾȿɈ/ɟŇɈ2˒ˌ6ʦɣ/�2�)K��̸Ō̘3{PdU0

&5ƣåʓ6ǃɈƑʒMʴŔ#IơȒMɆ3!.�I5/�I� 

� e|O�q6̸�5£¿3˅ɓ ʐɈɔɤ5̒ɃM@.̸FHōʴɈ3ʦɣ

ĉʚ/�IǃŇɈ˅ː5ş̎5ɔɤȒMC0B.̸˅ɓ ʐDʨï ʐ0ŕȇ

#Iſ/�_�\sc�� ʐ commognitivism
Mɧ*��I3ʝI(Sfard, 2008, 

pp. 275-281)�±�/6�5ɔɤơȒ5ƑƔMȽʶ#I�/̆ʯ/�I�áǥù

¹ unit of analysis
3,�.Ƕʴ!.��(�� 

� _�\sc��ˌ5áǥù¹6�oQe_�e discourse
/�H &̸J6�_

��s]�c��5Į form/type of communication
/�I(e.g., Sfard, 2008, pp. 

90-91)�ȵ3̸̫ ˆ_��s]�c��6�ˆž word use
̸�ʲʳɈŃ¬ȴ visual 
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mediator
̸�Ƥ˅�JIr�nQ} endorsed narrative5
̸���k� routine
0

��ſŹ3F+.áǥ�JI(e.g., Sfard, 2008, pp. 133-134)�¿�7 �̸�ʵſ


D�Ďď
215ˆž�ɀ�GJ̸Ħ�Δ
�ȼJ �̸#<.5�ʵſ5Þʵ5

ę6 180°/�I
0��r�nQ}�Ƥ˅�J�̸ʽǎ
5ơʂ��0GJJ7̸

&5ưǴ5oQe_�e6 �̸ű»5oQe_�e
0ďŋ�JI�ŏť6�£

Ō
0�ȼ˕
5õæM±�5F�3 Ż!.�I�̸_��s]�c��M

£Ō5ȋȤ̸oQe_�eMȼ˕5ȋȤ0Ƚʶ#J7̸ǋǞˆˁʓ36Ư�-

G�_��s]�c��0oQe_�e5s�P�e5˻�MFH˽â3Ƚʶ

/�IF�3Ƒ�̾ 


2�̸��/6 �̸£Ō(fact)
0�ȼ˕(phenomenon)
Mõæ!.�I�

&5˻�6̸êʓ�ɾ̮Ɉ3˅ː�JI£˕�àǢ£M�#53ŕ!̸Ɔ

                                            
5 _�\sc��ˌ3��.̸̂ ć�r�nQ} narrative
6±�5F�3ŋʐ�JI̾

�r�nQ}
06̸�Iɢ5ŕ˕5ʶˇ̸ŕ˕̏5̐Â5ʶˇ̸ŕ˕5¶�˹ɡ5

ʶˇ̸ŕ˕3FI˹ɡ5ʶˇ0!.?0BGJI̸�GEI�˴5ɇʷ(utterance)/�
H̸oQe_�e3ħǘ2ʽǎơʂ�3ƈ+.�Ƥ˅
�J(HƪĒ�J(H#I��

(Sfard, 2008, p. 134)�?(ɇʷ3,�.̸e|O�q6±�5F�3ˮ<.�I 
̾ˆć
�ɇʷ
6̸ʷˆ3��I_��s]�c��ʨȬ0��Ų�ƕĖ/ɀ�GJ̸ˁ�J

(_��s]�c��ʨȬ)�/2�ǖ�J(_��s]�c��ʨȬCēN/�I̸

0���0Mɝ6��/żˊ!.��(���(Sfard, 2008, p. 102)��r�nQ}
6̸
˲ŭ�Ę̦
0ė7JIC53˫�ǶƐ/�I�̸Ę̦0��ʪȼ6̸_�\sc��

ˌ�ª̏˅ː5ɟŇɈ2ɔɤM˯ȍ#I(B3ǲü#I �̸Þő vs.ſŹ
5¤áȒMê
ƶ3!(C5/�I̵�5¤áȒMŦIğ̦3,�.6̸Ǟɨ5ɪ 2.1.1ɱMĀȱ�J
(� �̶¿�7˫ʧ�Ŀ�(1964)6ǿ5F�3ˮ<.�I 
̾LJLJ6ď"£ǩMǹ	

2ǅɨ/ˮ<I�0�/�I��Ļ́6vl�/�I
�Ļ́6ʙ�̯�
�I�6ʣˆ

/“Taro is tall.”0ʷ��0C/�F��ǅɨ6Ɇ2I�̸#<.&JG6ď"£ǩMʷ
ǎ! Ż!̸ď�5Û˲5ÞőMC+.�I��5Þő�Ę̦/�I�ƿ3Ę̦0ǅɨ

6õæ�J2�J72G2���(p. 30; �ʄ6ɫʓíɫ)���/˫ʧ�Ŀ�(1964)5�
��ǅɨ
�G�ǖ�J(C5
0��s�P�eMĄHÿ+(C5 �̸I�6�ǅɨ


3�ˁ�J(C5
0��s�P�eMí�(C5��r�nQ}
/�I��G3�

�7 r̸�nQ}5Ƥ˅5ıȤ6oQe_�eȆ3Ɇ2I(B̸̩ ȽŇɈ36Ę̦0ė

<2�F�2C5Cr�nQ}3ē?JI�032I� 
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ʓ6Ƚˌ3F+.˅BGJI̸£Ō5ʙƆ3�IC5M�#�,?H̸ȼ

˕6ȽˌɈǸƛȴ/�I��(ŏť, 2011, p. 42) 

�JFH̸_��s]�c��0��ɾ̮Ɉ3˅ː/�I£˕M̸&5Þő3

̐LIȽˌ/62�ſŹ3̐LIȽˌ̵¿�7̸ʷˆoQe_�e3̐!.6

�ˮ5�ˆž̺ʲʳɈŃ¬ȴ̺Ƥ˅�JIr�nQ}̺��k�
̶ M˲!.@

(C5�̸oQe_�e/�I̸0���0�/�F�� 

� ˅ɓÜ˕óȽˌ3��Iáǥù¹6_�g~c��/�+(�̸&J6ʴŔ

�ĉʚ/�I(B �̸15F�2ɢ̨5ń1C5ʨï�ȵŋ5_�g~c��M

ɗ#C50!.XT�p�JI5�̀
0��ğ�3ɮ�I(B3Ƃ3ɧ,F

�2�ƻ¼Ɉŋʐ operational definition6
���GJ2��!(�+.̸˅ɓÜ

˕óȽˌ�G_�\sc��ˌ;5c|p3̘!.6̸��3ƻ¼Ɉ3ŋʐĉ

ʚ2áǥù¹MȤÍ#I�̸0���0�ğ̦32I�ɹǟ36̸ŗ̍ɀˆ5

ƻ¼ƒMȍBIĳĎ̸ʨï ʐ�ɗĜ3œN/�&�/�I�!�!̸e|O

�q6˅ɓ ʐɈɔɤ5̆ʯƒCȲɓ!.�I�G̸ƻ¼ɈŋʐMȍB.ʨï

 ʐ3ɧ*ˬIF�2ƝɅ60G2��e|O�q6̸/�I̒HōʴƒMÄ

*2�GC̸ȽˌɈ3˔�/�IF�2ɔɤMȍB(5/�K�� 

� �ȽˌɈ3˔�/�I
0��56̸Ž˂5ōʴɈo�i3ŕ!.̸ȽˌɈ

ɧĳ�03ǹ	2 Ż�ĉʚ/�H̸&�!( Ż̏/˒ˌ�ƛɧ!̸Ǖ2I

ɔɤ5ş̎�ǛƄ�JI̸0���0/�I��J6�ʰ#I0 �̸ĝ�5ɏȽ

                                            
6 ��/���ƻ¼Ɉ
6̸˅ɓÜ˕óȽˌ3��I�ƻ¼Ɉ_�g~c��
5&J
06ıǞɈ3Ɇ2I��5ȫM[�P3#I(B3 S̸fard (2008)3��.6�̸Ǹ˳Ɉ

0ŕ32Iʷʤ0!.�˹ɡɈ processual
0��ˆ�(9(9ɀ�GJI� 
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MɊƭ#
0��ŭːɈ2ɟŇʴ�G6̸ĒŋɈ2£Ɨ0!.Ư�GJF��

!�!̸��nQMĀȱ!2�G_�\sc��ˌ�ƑƔɈıɉ0!.˾Ʀ#

I�ep�j�5˅ːˌ3��.6̸Ƚˌ6�Ƀ5ɏȽ/62��Ƀ3̐#I

ĎȽɈʶ̅M��IC5/�I0@2#5/̸ŕˁ3̎�J.�I0���0

�Ƚˌ0!.̆ʯ32I(cf. ̱Ș, 2006, pp. 310-333)�&!.̸ŕˁ3̎�JI

(B36̸ƻ¼Ɉ3ĄHƢ�Iáǥù¹�ƍʯ32I5/�I� 

� ��!.̸áǥù¹6_�g~c���GoQe_�e;0ɠʨ#I�03

2I�ƻ¼Ɉ3ĄHƢ�Iáǥù¹0!.oQe_�e�˾Ʀ�J(ĺ�2Ƚ

ɂ5�,0!.̸ʷˆMª̏5șï0!.ƋŴɈ3ʒɤ!(ƆǛTQp^�c

�iR�5ěŇ(e.g., TQp^�c�iR�, 1976; Ȍ§, 1995; ̰Ƀ, 2003);5

e|O�q5Ȝ�ÛƖ��I(cf. Sfard, 2008, pp. xiii-xix)7�2� ȼ̸°n[v�d

�6őǏ2ǐÐʹ̊D̡Ķʹ̊Mĉʚ3!.�H̸�5ȫCe|O�q�oQ

e_�eMáǥù¹0!(�03Ȯ̐Â/62�(e.g., Sfard, 2008, pp. xiv-xv)� 

 

1.2� �������G�;<'IE 

� ±�/6_�\sc��ˌ5ɔɤŕ˕3,�. �̸_��s]�c��ʴ
̸

�ǃŇʴ
̸�Ňʑʴ
0���,5ʲȫ�G@.@F�� 

 

                                            
7 _�\sc��ˌ5ʝIƠ3 �̸Ƴɤ�(e.g., TQp^�c�iR�, 1976)5@3Ʉ?
G2�ƆǛTQp^�c�iR�Ɉ2�ɃÐ�ʰ.ĄJI�ś2�0C _̸�\sc�

�ˌ5ɔɤơȒ36�ƌȽ ʐƣå
̸ áǥù¹36�ƕĖ3̐#I Ż
̸ ��k�5

Çºó3̐#I˒ˌ36�ɕŌƒ3̐#I Ż
5Ɓ̢�·�I(cf. ̰Ƀ, 2003)� 
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1.2.1� �������G����������E 

� ɪ 1.1ɱ/ˮ<(F�3 _̸�\sc��ˌ6_��s]�c��5Į/�I

oQe_�eMáǥù¹0#I5/̸_�\sc��ˌMǶʴ#I�/̸ǞȽ

ˌ�_��s]�c��M15F�3Ư�.�I�MɓI�06̆ʯ/�I�

_�\sc��ˌ3��.̸_��s]�c��6±�5F�3ŋʐ�JI̾ 


�_��s]�c��
06̸±�5¤,5ǡ²MȢ(#F�3̸�I

Çº5ʨȬ́5Ɔ3®5Çº5ʨȬ͂�ʂ�̸̙ģɈ3˷ʨ�JIyi�

�ó�J(șï/�I� 

1. ʨȬ(action)́6 _̸��s]�c���5C50!.ɓGJ.�I �̸

Iȵŋ5�?�ŋʐ�J(ʨȬ5�y�p��3Š#I� 

2. ʨȬ͂6̸ʨȬ́3|Qlp#IĂƏ(re-action)̸,?HʨȬ́0�L

%.F�ʴŔ�JIʨȬ̸5�y�p��3Š#I�ʨȬ͂5�y�p

��6̸C+8GʨȬ́5̐ǃ0��L�/62�̸ʨȬ́5ȂĊ̵ʨ

Ȭ́5ê3˝�+(�0̶D̸ʨȬ́0ʨȬ͂�˷ʨ�JIȶȐD̸ʨ

Ȭʓ0ĂƏʓ5PRo�nQnQɬ̸0�+(F�2ʯɹ3CÀņ!.

�I��(Sfard, 2008, pp. 86-87) 

� ����ʭ̚2ŋʐ/�I�̸ıǞɈ36LJLJ�_��s]�c��M

Ư�I0�5ǔ̴5êƶMʷˆó!.�I)�/�I�!(�+.̸_�\s

c��ˌ3��I_��s]�c��MȽʶ#I�/6̸±�5�ȫMˣ?�

(�/̸�ʟɈ2_��s]�c��MƔ˝#J7F�F�3Ƒ�� 

� �,Ɋ6̸_�\sc��ˌ�_��s]�c��Mʷˆ_��s]�c�
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�3̒+.�2�̸0���0/�I�¿�7̸Y�lk���C_�\sc

��ˌ3��.6_��]�c��/�I!̸ª̏)�/2�ǹ	2ȾȴC_

��s]�c��Mʨ+.�I�032I̵¿�7̸̳�Ķ5DHĄHDȈʌ

�21 �̶ 

� ¤,Ɋ6 �̸_�\sc��5ņĩˌ commoginitive ontology
(Sfard, 2012, p. 7)

0ė7JIC5/�H “̸thinking as communicating”̵ Ƒʒ̿g�|�_��s]

�c��̶0��Ƒʒʴ/�I�_�\sc��ˌ3��.̸Ƒʒ6±�5F

�3ŋʐ�JI̾ 


�Ƒʒ
06̸̵ Çº̶̏_��s]�c��5Çºóȳ/�I��(Sfard, 

2008, p. 81) 

�5F�3�Çº̏
�G�Çº̷̏ÇºÞ
;0ƬŻ�J(_��s]�c

��M̸e|O�q6�_�\sc��
0Đ-�(5/�I�Çº̏5ȼ˕

0ÇºÞ5ȼ˕Mďǹ5áǥù¹/ʀ�Ɉ3ʹˮ#I0��ɑƔ6̸�Q`m

Y�5ƌȽŇȽˌ(cf. �Q`mY�, 2001; ĺ˓, 2002; ǪɁ, 2006)�GƉGJ(

C5/�K�(cf. Sfard, 2008, pp. xiii-xix)�ĺ˓6 Û̸˲5áǥù¹̵ ʷʤ5ƕĖ̶

MC*�.ÇªɈ2Ƒʒ0ɘ´Ɉ2_��s]�c��Máǥ#IȫM̸�Q

`mY�Ƚˌ5Ǟ˛Ɉ2ȵƊ0!.�I(ĺ˓, 2002, pp. 203-204)� 

� �,Ɋ6̸_��s]�c��3�ʹˮ�J(C5
Cē?JI0���0

/�I�Ō̸̘ǂɟǖáǥ3_�\sc��ˌMƸɀ!(ɔɤC@GJI(e.g., 

Newton, 2012)� 
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1.2.2� �������G�1&E 

� _�\sc��ˌ5Ʋɀ#IǃŇʴ6 �̸ǃŇ06oQe_�e/�I
(e.g., 

Sfard, 2008, p. 129)0��C5/�I�,?Hª̏5ʨ+.�I_��s]�c

��5�,5Į0!.ǃŇMƯ�I5/�I�¿�7ɪ 1.1ɱ3��.¿ɗ!(

ű»5oQe_�e6̸FHƨ˕Ɉ3ˮ<J7ǃŇ̵ǃŇɈoQe_�e̶/

�I� 

� �5ǃŇʴ5ÑJ(0�K6̸_��s]�c��0��șï5ʲŷ�Gǃ

ŇMʱŋ!.�Iȫ/�I��5ǃŇʴ�ǃŇ5ěŇ0!.1J=1ƣå3ʔ

�IC5/�I�6L�G2��!�!ś2�0C̸ʷˆșï5ÓŌ�Ĉ7J

IƜ�Ĩ5ǃŇǂʘ3��.6 �̸_��s]�c��șï5Į0!.5ǃŇ


0��_�\sc��ˌ5ǃŇʴ6̸ǃŇǂʘ3��Ișï ʐ (ŮǦ , 

1987/2013)5«ǋɈş̎0!.ɗĜɈ/�I� 

� ��/̆ʯ)0ƑLJI56̸e|O�q6�ǃŇ06ʷˆ/�I
0��

 Ż36ƣåɈ/�I0���0/�I̾ 


�ǃŇ06oQe_�e/�I
0�� Ż6̸̥ʉ3ʕ3�J!7!

7ƣå�JI�ǃŇ06ʷˆ/�I
0�� Ż0ȝď�JI<�/62

���ǃŇ06ʷˆ/�I
̵�I�6�ǃŇ06ʹČºɷ[register]/�I
̶

0�� Ż6̸ǃŇ5ŕ˕���5�Ƀ3�H
̸ &JG3,�.5ŕˁ

3Õɧ+.ņĩ!.�I�0Mēƕ!.�I�G/�I��(Sfard, 2008, p. 

129) 

�&G��J6 �̸ʷˆ0!.5ǃŇ
0��ǃŇʴ�̸ɪ 1.1 ɱ3��.ʷā
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!(ȼ°~�\�nQf�Ɉ2˅ːˌ�Ēŋ#I��Ƀ5ɏȽMǎG�3#I
̸

0��µʀɈ2ȽˌʴMêƶ3!.�I�G/�K�� 

 

1.2.3� �������G�&@E 

� _�\sc��ˌ6 Ň̸ʑMɓː5ȹƉ0!.Ư�I�ȹƉ ʐ acquisitionism


0̸ŇʑM_��s]�c��;5Āí0Ư�I�Āí ʐ participationism
0

��¤,5ŇʑʴMȇ˦!̸Āí ʐ3ɧ,(e.g., Sfard, 2007, pp. 569-571)�&!

.ŇʑMÇº5oQe_�e5ķő0!.ŋŹó#I(e.g., Sfard, 2007, p. 575)�

e|O�q�Āí ʐ3ɧ,Ƚɂ5�,6̸�5ɧĳ�˅ɓ ʐɈɔɤ5ƑŸ

ƒ5×ǙMĉʚ3#I�G/�I�ȹƉ ʐ3ɧ,̒H �̸ȹƉ�J(ŕ˕
M

ɔɤŕ˕0!2�J72G2��̸&J6ʴŔ�ĉʚ/�I�Āí ʐ3ɧ.

7̸Ňʑ6Çº̏5_��s]�c��șï5ķó3��.ʴŔĉʚ32I� 

� oQe_�e5ķő0!.ȵƊ-�GJIŇʑ6̸¤,3ą́�JI��,

6ŕ˕���5Ňʑ̵±�̸ŕ˕Ňʑ̶/�H̸C��,6�i���5Ňʑ

̵±�̸�iŇʑ̶/�I(e.g., Sfard, 2008, pp. 255-256)�ŕ˕Ňʑ6 �̸Ƥ˅�

JIr�nQ}
D���k�
5̈Dʭ̚ƒ5ĵĺ0!.ȵƊ-�GJI�

¿�7̸�Ňǭ5ű»3��.̸¾ɀ/�IĦſ5ƒ˛�ĵ�.��56̸ŕ

˕���5Ňʑ0��I��ǈ̸�iŇʑ6̸oQe_�e5��k�5˛Ɉ

ķő3F+.ȵƊ-�GJI�!(�+.¿�7̸ŌȠ5oQe_�e�Gʽ

ǎ5oQe_�e;5ķő6̸�i���5Ňʑ0��I� 

� e|O�qʜˤ6ʷā!.�2��̸ǃŇǂʘɔɤ3��.Āí ʐɈŇʑ



>P=Q�������;<��
����G:)L�

 65 

ʴ3Õ̠M,�(56 Z̸�}�h�(Guy Brousseau)0P���zc�l~(Alan  

J. Bishop)/�K��_�\sc��ˌ5ʲŷ�G@J7̸êʓ6Āí�JIo

Qe_�e3ɑɊ!.ǂưŇɈȶȐ5ɔɤ;0đ��(e.g., Brousseau, 1997)̸Ɔ

ʓ6oQe_�e;5Āí~�ge3ȔɊ!.ǃŇɈǅóó5ɔɤ;ĄHɽN

)(e.g., zc�l~, 2011)̸0ˮ<I�0�/�F�� 

 

 

2.� �������G�-? 

 

� �ʟ3ÁÉ6ȇ˦3F+.ǎG�32I�̸ŽȰ̸&�36Û˲5C5�!

�ƍʯ32I�˅ɓɔɤ0_�\sc��ɔɤ5ȇ˦6̸ɟŇƒ0��ŜŶ�

&ȤÍ!.�I�J1C̸&�3é?J.�Iù¹6Ƚˌ5ƕʐM�:H)#

36�����˱÷ɩ/�I(B̸_�\sc��ˌ5ȵƊ6ǎG�3#I�̸

&5ÁÉ6ÀȰ0!.>D�(??/�I�&�/Ǟɱ/6̸FH�[�2Ŝ

Ŷ �̵oQe_�eɔɤɈ˽âƒ
0�ʪʹˌɈş̎
̶ 0�[�2ŜŶ �̵ǃŇ

ǂʘŇ5Ǯƌ
0�ǃŇǂʘŇ5ɪ�ěŇ
̶ �G_�\sc��ˌ;˭I�0

/̸&5ƕʐMǎG�3#I� 

 

2.1� �������G�(.:-? 

2.1.1� ���
����;<��5J 

� êɱ/6_�\sc��ɔɤ5ƕĖMɓI(B3̸˅ɓɔɤ0��˼̗̤İ
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M̏ƴȱǎ0!.ɀ�(�̸_�\sc��ɔɤ5ƕʐMɓI(B36̸A!

K˫ƴ̤İ/�I®5oQe_�eɔɤ0��|Q�i�M˲#5�F�F�

3ƑLJI��20ů50�Mɾ.̾ʷˆ0ǃŇǂʘ3̐#Iɔɤ5ş̎
(Sfard, 

2013a)6̸“Educational Studies in Mathematics”˄3Ƶ˧�J(e|O�q3FI

�ʷˆ0ǃŇǂʘ�(Moschkovich, 2010)5ǖʾ/�I�Ǟǖʾ6ɋƴɈ3e|O

�q5ɔɤ3ʷā!.�IL�/62��̸&JMēAoQe_�eɔɤÙº

5ÁÉ3,�.ˮ<.�H̸_�\sc��ˌ5ƕʐMǎɕó#I�/Ƃ3ɧ

,� 

� Sfard (2013a)6̸1992ů3Xrj5]�l[/̎Î�J( ICME75ˌǅ̙5

ÚãǞ/�I�ǃŇǂŎ3��Iʷˆ0_��s]�c���(Steinbring, 

Bartolini, Bussi, & Sierpinska, 1998)MoQe_�eɔɤȚʨ5Ô!0!. &̸!.

�ʷˆ0ǃŇǂʘ�MoQe_�eɔɤ5ǗÕɩ0!.Ư�I�0/̸�� 20

ů5oQe_�eɔɤ5ş̎Mʯɸ!.�I8�Sfard (2013a)5 Ż#I«ǋɈo

Qe_�eɔɤ5ȵƊ6±�5�ȫ3ʯɸ/�I(pp. 334-337)� 

� � � �� ɘ´Dǅó5̆ʲ 

� � � �� ɔɤʷˆ;5̄ƙ 

� � � �� ɔɤǈȒˌ5̎ɇ�ȗʆ 

� �3,�.6̸{PdUɈ�Ǹƛ ʐɈ2Ňʑʴ�G�Q`mY�Ɉ�ɘ´

ǅó ʐɈ2Ňʑʴ;0̸oQe_�eˌ5ƑƔɈʙǓ�ǎɕ3c|p!.�

I�0Mƭ!.�F��ɘ´ǅó ʐ6̸ʷʤDʹČ0�+(�oQPM¬!

                                            
8 e|O�q6 Sfard (2001)3��.êʓ5ǖʾCʨ+.�I� 
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.ɘ´Dǅó�Çª5ƑʒMʱŋ!.��0ʒ�I5/̸�ˮ5c|p6̸ʷ

ˆŇɈ�ʹČˌɈ2ʲȫ�G5ɔɤ;0ɔɤʓM̭Hɧ.I�e|O�q5ǿ

5ʷā6̸ʷˆ;5ɑƔ�ǃŇǂʘɔɤ3C(G#Ɓ̢MɈɕ3Ư�.�I̾ 


ʷˆŇɈ2ɔɤơȒ5¾ɀ6 �̸ƕĖ
D�_�g~c��
MɓI(

B5ù2Iɦ0!.ȾƇ5ɇʷMƯ�IÏđ3�+(ɔɤʓ�̸&Jʜº

5ǻç/Ǘĺ̒5̄ƙ3É#IC50!.ʷˆMʒƙ!łBI̸0���

0Mēƕ!.�I��(Sfard, 2013a, p. 334) 

����e|O�q5_�\sc��ˌC̸�ˮ!(F�3�Q`mY�Ƚˌ

MʙǓ3C*̸�5ȫ3,�.6®5oQe_�eˌ0ķLG2��_�\s

c��ˌ5ÁÉ�ȼJI56̸�0�3��./�I� 

� «ǋɈoQe_�eɔɤ5¤,Ɋ5ȵƊ6̸ɔɤ�5ʷʤ-��3̐#I̐

ƌ�̯?+.�I�0/�I̵� �̶ʯ#I3̸ɀˆ5ŋʐ5ğ̦�[��fP

l~�J.�(0���0/�I�!�!̸&J/C?)�5ǈ̞/6¤,5

ĺ�2ğ̦�Ȅ�J.�I̸0e|O�q6ˮ<I(Sfard, 2013a, pp. 336-337)�

&JGMɴȧ3ʪȼ#J7ǿ5F�32I̾ 

� � � �� oQe_�eɔɤʓ̏5Û˲ʷˆ5�ĩ 

� � � �� ǃŇ0oQe_�e5̐Â3̐#Iɔɤei�e5Ȩĩ 

�3̐!.̸_�\sc��ˌ6&�3ē?JIɔɤɀˆM̸ƋŴɈ3ƻ¼ƒ

3�)L+.ŋʐ#I�0/̸�5ğ̦Mʶț!F�0!.�I��_��s]

�c��0!.5Ƒʒ�(Sfard, 2008)D�ǂʘɔɤĨ̘̚˄̾_�\sc��ȵ

̙Č�(cf. Sfard, 2012)5ǝŝ3�_�\sc��Ś˩Ý
�¯�GJ.�I5C̸
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��!(ƕː�G5�0/�K��&!.ɔɤ�5Û˲ʷˆ5ğ̦Mɥ�ˀB

.��0̸�5ğ̦(Sfard, 2013a, pp. 336-337);0ʨ�ɑ��032I�ǃŇǂ

ʘ3��IoQe_�eɔɤ3��.ǃŇ0oQe_�e5̐ÂM15F�3

Ư�I�6 �̸oQe_�e0!.5ǃŇ
;5ăǠÏđ6@GJIC55 �̸ǃ

ŇŇʑ5ơȅ0!.5oQe_�e
0�ǃŇŇʑ5ŕ˕0!.5oQe_�

e
0��ɧĳM�ǵ3!. ǹ̸	2x�V�c����I(Sfard, 2013a, p. 336)�

&!.&J3C̐LG$̸Ĺ�5ɔɤʓ6ǃŇ0oQe_�e5̐Â3,�.

ɋƴɈ3ʷā!2�! ĳ̸Ď3F+.6ʜʳɈ/2�(Sfard, 2013a, p. 336)�&5

ʽƫ3¿�7 �̸oQe_�e0!.5ǃŇ
0���ÒˌɈņĩˌ5ƲɀMÚ

ʷ#Iɔɤʓ��̸Þő vs.ſŹ
0��¤áȒ5C03 ¤̸ÒˌɈņĩˌ�G�ƕ

Ė
Mɔɤŕ˕3!F�0#I�0��I(Sfard, 2013a, pp. 336-337)��5ʒ�

ǈ6̸ƕĖ6ʷʤ3F+.µ˺�JI0���0/�H �̸oQe_�e0!.

5ǃŇ
0�oQe_�e vs.ǃŇ
0��ɒɍ#I¤,5 ŻMƧ�˪N/�

I��oQe_�e0!.5ǃŇ
5ɧĳM0I2G7�ƕĖ
6̸��.�Þ

ő vs.ſŹ
5¤áȒɈ3ȵƊ-�I2G7 �̸Þő
/62��ſŹ
3F+.

ŋŹó�J2�J72G2���JFH_�\sc��ˌ6 �̸ƕĖ
MƆǛT

Qp^�c�iR�5¼Ȓ3ƈ+. �̸ˆ5¾ɀ
0��ʷˆ5ſŹ̞3ɑɊ!

(ơȒ3F+.Ư� �̸ʚʹ
3�Ōº
MŕƏ�% �̸Ę̦
M�r�nQ}


3F+.ʎ�Ʒ�I�!(�+.̸_�\sc��ˌ6̸ƑƔɈʙǓ5ǎɗó

3F+.þŒ2˒ˌMĉʚ3#I0��ȫ/̸®5oQe_�eˌFHCÑJ

.�I� 



>P=Q�������;<��
����G:)L�

 69 

� e|O�q3FJ7̸�� 10ů5oQe_�eɔɤ5ş̎5�/ǗC̆ʯ2

àǢ£6̸ɔɤǈȒˌ5ɇş/�I(Sfard, 2013a, p. 337)��J��/�I�e|

O�q6�5�ǈȒˌ5ɇş
5Ōº3,�.6ÜºɈ3ˮ<.�2��̸̐

Ć5ƭƹ#IɔɤǈȒˌ5Ĺǹó(̐Ć, 2010, pp. 12-13; ̐Ć, 2013, pp. 5-7)Mƭ

!.�I0@.F�/�K��e|O�q6��!(ɇşMʾÁ!,,C̸�

G2Iş̎5ƍʯƒMɗĜ!.�I̾ 


�J?/ʨLJ.�(�06̸áǥıɉ;5Ǖ2Ĭĺ2ƥ˚2!3

Ɯ	�ʨ��0�/�IǗC˼�0�K?/Ǣ.�I0̸ɝ6ʒ�.�I�

ɕ�3̸(0�ǔ̴Ɉ3/�+.C̸#<.5ȽˌɈǨɽ@6&Jʜˤ5

áǥǈȒMƍ$¶�!̸Ăŕ3ɔɤn[sl[6&5ıɖɈêƶM�GL

3#I�!(�+.̸oQe_�eɔɤ5îǧD�˘ƒMɕ�2C53#

I(B3̸Ɯ	6�JG¤,5ɇşMˊę�%Iƍʯ��I��(Sfard, 

2013a, p. 337) 

e|O�q6ȽˌɈǨɽ@0ǈȒˌ5ˊęMƕːɈ3ʨ+.�I�_�\sc

��ˌ�&5�3ɔɤǈȒˌMǎɗɈ3òē!.�I�06êɱFHǎG�/

�K�� �̸ˊę;5ƕː
6 Sfard (2008)5±�5ġ,5ɀˆ5¾�á�3Cȼ

J.�I̾ 

� � � !� _�\sc��Ǩɽ@(commognitive framework) 

� � � !� _�\sc�� ʐ(commognitivism) 

� � � !� _�\sc��ˌ(commognitive theory) 

� � � !� _�\sc��ɔɤ(commognitive research) 
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�JG6&J'J�Ę̦ʏ
̵ Ȁɕ36�r�nQ}ʏ
̶ �̸ǈȒˌ
̸�Ę̦ʏ

0ǈȒˌMʃĎ!(C5
̸�Ę̦ʏ0ǈȒˌMɀ�(șï
0!.ɀ�GJ.

�I��JFH̸_�\sc���ˌ
Mɀ�I�06̸Ę̦ʏ0ǈȒˌMˊ

Ǆ#I�03F+.oQe_�eɔɤMFHîǧɈ/FH�˘!(C53#I

�0Mĉʚ3#I0��ƕĖ/̸ÁÉ��I� 

� ��/̸Ǟɔɤ�ȵ3�0LI�02���̵Ƚ̶ˌ
0��ɔɤ
M½ɀ

!.�(�03,�. �̸ʷˮ<.��(��Ǟɔɤ/6�_�\sc��ˌ


M̓�. �̸�̵Ƚ̶ˌ
0��ʪȼ6Ƙ¿3ƈ+.�Ę̦ʏ
M̸&!.��

ɔɤ
6�Ę̦ʏ0ǈȒˌMɀ�(șï
M̸&J'Jƭ!.�I�?(�˅

ɓ
0��ʷʤ3ʝ+.6�˅ɓˌ
̸�˅ɓ ʐ
̸�˅ɓɔɤ
0���,5

õæMʨ+.�I�̸&J'J�Ę̦ʏ
̸�ǈȒˌ
̸�Ę̦ʏ0ǈȒˌMɀ�

(șï
Mżˊ!.�I� 

 

2.1.2� CFG�����������G 

� _�\sc��ˌ5Ňʑʴ3ƈ�7̸Ňʑ06Āí/�I5)�G̸Ňʑʓ

5Āí#IoQe_�eMáǥ#I�06ǃŇǂʘ5̆ʯ2ɔɤn��02I�

�5ĀíÕoQe_�e5Èʬ6̸ś2�0C¤,ʒ�GJI��,6ǂɟǖ

5oQe_�e/�H̸C��,6ưǴ5oQe_�e/�I��JG6ƕĦ

�J(X�Y���(ĨɧǂʘɔɤƠ, 1991, pp. 51-52)5oQe_�e0̸Ōǉ�

J(X�Y���(ĨɧǂʘɔɤƠ, 1991, pp. 51-52)5oQe_�e̸0����

I�0C/�I� 
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� Õʨ#I_�\sc��ɔɤ5=0N16̸Ɔʓ5ưǴoQe_�e5áǥ

DFHŚʱǺ2\��~oQe_�e5áǥMē@,,̸Ňʑʓ5oQe_�

e,?H˺ƛ�J(X�Y���(ĨɧǂʘɔɤƠ, 1991, pp. 51-52)5oQe_

�e3ȯȫM�..�((e.g., Sfard, 2008)�!�!̸Ōǉ�J(X�Y���5

oQe_�eD˺ƛ�J(X�Y���5oQe_�e6̸ɡŶ5ũ�&�J

ƕĦ�J(X�Y���5oQe_�e5Ɓ̢Mą�I�!(�+.̸ƕĦ�

J(X�Y���5oQe_�eáǥC_�\sc��ɔɤ5n��02+.

!�I<�/�I�¿�7 Newton (2012)6̸ǘȽǃ3̐#Iǂɟǖ5oQe_

�e0ưǴ5oQe_�eMȇ˦!̸ƕĦ�J(X�Y���0Ōǉ�J(X

�Y���5ǃŇɈďÉƒ3,�.ǳʸ!.�I�!�!̸_�\sc��ˌ

�ɹǟ2oQe_�eˌ06Ɇ2H̸ʪʹMCoQe_�e0!.ĄHƢ��

0Mĉʚ3!.�I3C̐LG$̸Newton (2012)5F�2ʪʹɔɤɈ2ĄHɽ

@6ś2���J6̸&C&Ce|O�q5ˉ̦ƕː�ʪʹ0��FHCÇº

̏5ŕˁ3�+(�G/�I0ƑLJI�̸Ō̸̘_�\sc��ˌ5ǶƐ5

�36̸ʪʹˌ5&J0̨¸!(C5C@GJI�¿�7 �̸ʈĎ
(ŮǦ�ʧ§, 

1965)6_�\sc��ˌ3��.̸ɪ 4ɨ/˃!�ˮ<IʭĎɈoQe_�e

ŕ˕5ǸƛȒ/�I�ď�ó saming
̸�X~g�ó encapsulating
̸�ʹČÜ˕

ó reifying
3F+.FH˃ɻ3ĄHƢLJ.�I���!(£Ō6_�\sc

��ɔɤ5ʪʹˌɈş̎5ĉʚƒMɗĜ!.�F�� 

� ±�6_�\sc��ɔɤ�Gʪʹɔɤ;0˫ƴ#Iʿ@/�+(�̸˰3

ʪʹɔɤ�G_�\sc��ˌ;5ƴ˫Cĉʚ/�I�&J6̸&C&C3�
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�.ʪʹɔɤ3��I�ʪʹ
��ʹˮ�J(C5
5@3è̒�J.�2�

�03ɂǢ#I��J3̐!.ƞɁ6̸±�5F�3ˮ<.�I̾ 


ʪʹ0�+.C̸̡ ȓ3FIĳĎ Ö̸ȓ3FIĳĎ� 02+.�?#�

ʖʳ0ʲʳ3FIC5/#�&5®̸Ǘ˫/6ɢ	5ȓ̌5C5Mçɀ!

.̸�JGMŃ¬0!.Ɍ¥ķƷM6�+.�?#�̸�ƏŽ̞5ğ̦0

!.̡ȓ̸Öȓ3̒ŋ�(!?#�̸�5¤,3,�.C̸ʲʳ3ʼ�I

C5�ŉŋɈ/�H̸0HL�ǃŇ6Ĺá3ʲʳɈ/�I�03ı-�.

Ö3FIʪȼ3̒ŋ!.ˁM˵B?#��(ƞɁ, 1960/1989, p. 51; �ʄ6ɫ

ʓíɫ) 

�5�ɱ6̸ʪʹɔɤ�&5ş̎3��.̸Çº̏_��s]�c��MCŘ

ɡ3ăBƉIC5/�I�0MɗĜ!.�I�&5ƕĖ/̸_�\sc��ɔ

ɤ6ʪʹɔɤ5ɇşĮ0!.Ƚʶ#I�0�/�I� 

 

2.2� �������G�%(:-? 

2.2.1� 1&0B&�4+��������G 

� ųɨ3��.Ǟɔɤ5ǃŇǂʘŇɈ˽âƒ3,�.ˮ<(� &̸J6�Ǯƌ


05̐˴3��.ʨLJ(C5/�I�!�!ǃŇǂʘŇ5ɌŕɈʜƅƒ

(Wittmann, 1995, p. 355)Mʒƙ#I0� �̸̐˴̤İ
0Ǟɔɤ5̐ÂƒCǎG�

3�J2�J72G2���J3̐!.̸¿�7�Qlp��6ǿ5F�3ˮ

<.�I̾ 


Ǯƌ3��IĄHɽ@6̸ɔɤʓ5ŌˢɈğ̦;5̄ƙD˫ƴMƍʯ0
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#I�̸ǿ5�036Ȕƕ!.��2�J72G2��Ōˢ3đ��Ǯƌ

5ǈđƒ6̸#�3Əɀ/�I�03ȯȫ��.GJ̸�&G�˰îǧ3

2+.!?�̸ȷ�Ōɀ ʐ3ɴù3̔+.!?��̐˴ˍŇ05PRo

P¨ƷMC(G!̸ºɷɈ2ǈȒ/Ǯƌ5ǹ	2��mMˊǫ#I�0M

ĉʚ3#Iɢ	5̐˴̤İ0̸ǃŇǂʘŇ5Ǯƌ0Mƴʂ#I�03F+

.5@̸�5û̕ƒ6Ģ˿/�I��(Wittmann, 1995, p. 357) 

� _�\sc��ˌ&Jʜº6̸ª̏șï5#<.Mŕ˕3!.�H̸ǃŇǂ

ʘŇ5ŕ˕±ĸ3C̎�J.�I(B̸_�\sc��ˌMɀ�(ŌˢDɔɤ

M#J7̸&5șï�&5??ǃŇǂʘŇ5Ǯƌ3¹ʎ-�0���062��

A!K̸_�\sc��ˌ5ƕʐ5�,6̸ǃŇǂʘ3��IŌˢDɔɤM̸

̐˴̤İ0ƴʂ#I�0Mĉʚ3#Iȫ3�I� 

 

 

 

 

 

 

 

 

# 2-1�# 0-2 /�1&0B&�4+�MKN$OMKH&������MKO

,9N$(Wittmann, 1995, p. 357) 
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� _�\sc��ˌ5ƑƔɈʙǓ6ƆǛTQp^�c�iR�0�Q`mY�

/�I�ȉG5˒ˌ�GƉGJIɗĜ5�,6̸ª̏șïMɔɤ#I�/̸ʹ

Č;ɑɊ!2�J72G2�0���0/�I�ʹČ;5̄ƙ6˅ɓÜ˕óȽ

ˌǛ5e|O�q3CʰGJI�̸&5ƕː6A!KȨĩɈ/�H̸_�\s

c��ˌǛ3��.äB.̧ĩó�JI�Ʒʷ#J7̸˅ɓÜ˕óȽˌ3��

.̸ʹČ6_�g~c��MɓI(B5ǈȒ/�I�ǈ̸_�\sc��ˌ3

��IʹČ6̸&Jʜº�ɔɤŕ˕5�̂02I��5ɠʨ6e|O�qˌǅ

5źɀ�Āʒǅȸ�ep5ķó3ŀŌ3ȼJI�¿�7 �̸_��s]�c��

0!.5Ƒʒ�(Sfard, 2008)/6̸±ê36ʷā�J.Ǣ2�+(F�2̸y�

e(C. Peirce)Dx|k�(M. Bakhtin)Dw�o�(M. A. K. Halliday)Da{P(E. 

Sapir)0�+(ʷˆŇDʹČˌ5ˌō(*5ʥ¼�Ĺ��:F�32I�!(�

+.̸ʷˆŇDʹČˌ05Œƴ2̐ÂMÄ*2�GǃŇɈșïMēB(ª̏ș

ï5~�geDƠȿMɔɤ#I�0Mĉʚ3#I0��ƕĖ/̸_�\sc�

�ˌ36ÁÉ��I� 

� ��/˰3̸_�\sc��ˌ5Ì�G�Qlp��5ǃŇǂʘŇ5ĦŹM

ɐB.@I0̸ʷˆŇDʹČˌ�̐˴ˍŇ5�ep3ă?+.�2��0�L

�I�!�!«ǋ̸_�\sc��ˌ5@2G$̸ʷˆŇɈ2Ǩɽ@DʹČˌ

Ɉ2Ǩɽ@Mɀ�.�IǃŇǂʘɔɤ6Ĺǃ�I(B(e.g., ŮǦ, 1987/2013; Ţ

Ť, 2007; cf. Radford, Schubring, Seeger, 2008a; ǋ̇, 2011) Ħ̸ 2-15�3̸̫ ˆŇ

DʹČˌMí�Iƍʯ��I5/62��� 

� /6ʷˆŇ�ʹČˌ6Ħ 2-151�3¹ʎ-�5���5ȫMʒ�I0�̸Ţ
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Ť��̇(2006)DŢŤ(2007)3FIĦ5ʶ̅6ɗĜ3œA̾ 


[...]̐˴ˍŇ0Əɀá̇5Ħ3úBI¹ʎD?0?H6̸ǿ5F�3ʶ

̅�JF���̂3�IǃŇ0_�{��i�ɟŇ6ǃŇǂưŇ;ÞőŇ

ɈƓĲMR�~lp#Iȣ/�H̸�̂3�Iǂūǂʘ0ưǴŌˢ6̸ǃ

ŇǂưŇ5ƛǧ�PTp~lp�JIƏɀá̇0��I�[...]?(ŧ3¹

ʎ#IǃŇĊ�GƌȽŇ6ǃŇMŇ:ÞɈƍȰƒMˆI̐˴ˍŇ/�H̸

�ǈċ3¹ʎ#Iɘ´Ň�G�ʟǂưŇ6ǃŇMŇ7%IĸɈƍȰƒM

ˆI̐˴ˍŇ0ʒ�GJI��(ŢŤ��̇, 2006, p. 6; ŢŤ, 2007, pp. 19-20) 

� ?$̸Əɀ̤İ0!.ʷˆŇDʹČˌ�¹ʎ-�2�0���06̸őǏ3

Ƥɓ�JI/�K��?(�ʷˆ0!.5ǃŇ
D�ʹČºɷ0!.5ǃŇ


0��F�3ǃŇMʶ̅#J7̸ʷˆŇDʹČˌ6Ħ5�̂3ʎ�JIĉʚƒ

C/.�I�̸��/���ǃŇ
6&5F�2ȵȃ2ʶ̅M¶�C5/62

��Ō̸̘�Qlp��6“mathematics”3�șï0!.5ǃŇ
0��ȵȃ2

ƕĖMƩL%IĳĎ̸ǃŇM“MATHEMATICS”0ĺǅŅʪʹ#I�0/õæ#

I�G��ǃŇ
5ƕĖ3ǀƖ/�I�G̸ȵ3ˇǎ52�Ħ�5ǃŇ�ɹǟ

2ƕĖ/5ǃŇ/�I0Ư�I�06ŁŽ/�I�!(�+.̸Ħ5��0!

.5ʷˆŇ�ʹČˌ0��56ʒ�-G�� 

� ǿ3Ħ5ŧċ3,�./�I�̸hc���5ʷˆŇ�ʹČˌ�̸Ǹ˳ ʐ

��}��p5ź�̉052H̸n[epáǥDɶɛáǥDɘ´áǥDȂĊá

ǥ210�+(ǹ	2á̇3̪9Ȫ!(�0Mˣ?�I0̸ʷˆŇ0ʹČˌ6

Ħ5ŧċ5�ǈ3̐LH&�/�I�&5ʽƫ3¿�7 �̸ǃŇǂʘŇ3��I
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ʹČˌ�(Radford, Schubring, & Seeger, 2008a)5êǖ��ʹČ5˸ĩƒ
5�/6̸

�5ǿ5F�2�0�ˮ<GJ.�I̾ 


�e�_��s]�c��̸ɾȟ̸ƾȏ̸ǅŇ̸ʢʩ̸ȂĊ̸˅ɓ̸ƌ

Ƚ̸ǂʘ213̐#I«ǋɈɔɤ5�3̸�˘!(ʹČˌɈȣȑM@,�

I�0�/�(0!.C &̸J6Ȼ!��0/62���(Radford, Schubring, 

& Seeger, 2008b, p. vii) 

ŇʑʓDǂūDX�Y���̎ɇʓMēB(ǃŇǂʘ3̐˴#I#<.5Çª

Dɘ´6ʹČMɀ�.ǃŇǂʘ;̐L+.��5)�G̸ʷˆŇDʹČˌ�ǃ

Ňǂʘ5ÞɈƍȰƒ0ĸɈƍȰƒ5�ǈ3̐LI56ŽȰ5�0/�I���

!(�Ħ5ċ/�Hŧ/�I
0��ʷˆŇ�ʹČˌ5ȵƒMżˊ!(5��_

��s]�c��0!.5Ƒʒ
0��ʒ�ǈ/�H_�\sc��ˌ/�I

0���0C/�I�C!J2�� 

 

2.2.2� 1&0B&�>�"&��������G 

� �ȼ°ó5Ľǁ
M�,5ľǽ0!. �̸Ň
0!.5ǃŇǂʘ5PRo�n

QnQ;5ʜŪʷā�ǹ	2ſ/ʨLJ.�((cf. Wittmann, 1995; ŢŤ��̇, 

2006; ŢŤ, 2007, pp. 15-47; ŏť, 2011)�Ňğ30+.̸PRo�nQnQ5ɕ

ɧ6&5ʜƅ5(B3ƍ̣/�I�G̸ǃŇǂʘMŇɈ3ş̎�%F�0#I

̘36��!(¼Ǵ��ĉǾ32I�!�!̸ǃŇǂʘɔɤ5F�2ʭĎǇ̤

İ5ĳĎ̸&5PRo�nQnQ0ďǑ3̸̤İ5ʜƅMƼ�I(B5ıɉC

?(ƍʯ5F�3ƑLJI�!(�+.̸ʜG5˟�MƱH��IF�2¼Ǵ
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CǃŇǂʘɔɤ5̆ʯ2ˉ̦02+.!�I<�/�I�&5ƕĖ/̸�Ql

p��5��obR�ɟŇ�0!.5ǃŇǂʘŇ
(Wittmann, 1995)6 �̸Ǯƌ


3F+.ǃŇǂʘŇ5PRo�nQnQMƭƹ!()�/2� �̸obR�ɟŇ


3F+.&5ıɉMCȤÍ!(0��ȫ/̸ǃŇǂʘŇ5ʜƅMɊƭ!(ÑJ

(ˌʒ/�I0��F�� 

� �Qlp��±ĸ/ǎɗɈ3ǃŇǂʘŇ5ıɉ;ɑɊ!(ɔɤʓ3̸��

��P�uep(Paul Ernest)��I�P�uep6�ǃŇǂʘŇ5ɪ�ěŇ06

»�̀
0ğ�(Ernest, 2009, 2012; cf. ɏ̇�ȥĆ, 2012)�ȉ5ɔɤ3,�.6̸

Ɯ�Ĩ/6�ǃŇǂʘ5ěŇ�(Ernest, 1991)�F�źɀ�JI�Ǟǖ6¤̂Ǹƛ

/�H̸ê÷6�ǃŇ5ěŇ
Mğ̦3!.�H̸F�ź�Ď�3à�JI5

6��/�I��5y�p6ȉ5 ʥ�ǃŇ5ěŇ0!.5ɘ´ɈǸƛ ʐ�

(Ernest, 1998);0ʊ�+.����ǃŇǂʘ5ěŇ�5Ɔ÷̂á6̸ǞǖiRp

�0ďǹ5�ǃŇǂʘ5ěŇ
/�H &̸5Ɔ5ƣåȽˌDƣåɈǃŇǂʘ(cf. ̬

ĳ, 2003)3̐#I˒ˌ(e.g., Ernest, 2001)5��e6��3�I0ƑLJI�ǃŇ

ǂʘŇ5ɪ�ěŇ;5ğ�6̸�JG5ˌʒ5ıɉM�G3ƱH��I(B3

ʨLJ(³.0��F��&J6̸ǃŇ5ěŇCƣåȽˌC̸ɪ�ěŇ5¦,

5Èʬ5�,0!.��GJ2�GC̸ɏ+Õ3Ēŋ�J.�I�0�GC�

���I� 

� /6ǃŇǂʘŇ5ɪ�ěŇ06»���5ğ�3ŕ!.P�uep6̸��

QreěŇ(cf. Ȏ�ǎĚ, 1998)Mź�2�G �̸ÊȽŇ
/�I0ɮ�I���

Qre5ȼ˕ŇDÊȽŇ3̐#Iɧ*Ø+(˒ˌ6/�2��̸ˤ˫2¿MƮ
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�I)�/C̸ÊȽŇ�ǃŇǂʘŇ5ɪ�ěŇ(IƠ±Mį̏@I�0�/�

IF�3Ƒ��¿�7ɔɤÊȽ5ğ̦��I��Ũª5ʗ5�3ɧ,
0���̸

�J6�Ũª
5ÊȽMêƶ3!2�J7/�2��?(�ʗ3¡I
Ž5Ǟ

ª5ɔɤƛǧC̸˽â2ÊȽM˲�2�J7̸ǹ	2���/ȼŌ�Ƀ5Ő0

2I���!(ÊȽɈ£¿M̸��QreM˲!.ɽʋó!.��0 �̸ǃŇǂ

ʘŇ5ɪ�ěŇ0!.5ÊȽŇ
�ȼJI5)K�� 

� ɔɤÊȽ3,�.̸e|O�q6ǿ5F�2�0Mˮ<.�I̾ 


̓ ... �̈́�GEI
ɔɤʓ̸ȵ3ª̏5_��s]�c��3̐ƌ5�I

ɔɤʓ5ÊȽɈʐð0!.̸ǿ5�0Mżˊ!.��(�̾ɔɤʓ6&5

ɔɤŕ˕5oQe_�e0ďǹ3̸ʜG5_��s]�c��Mˏʖ!&

J3̄ƙ!2�J72G2���(Sfard, 2013a, p. 338) 

źɀɯƠMēA Sfard (2013a)6 �̸ʷˆ0ǃŇǂʘ�5ǖʾ/�H̸ıǞɈ36

_�\sc��ɔɤ3,�.5˒ˌ62��!�!źɀÇƠ36̸ʜˤ5ɔɤ

5ÊȽƒ3ŕ#Iɕ�2ʜÅ�̸�i�lg�d0!.ē?J.�IF�3Ƒ

���5ɕÅ61��G�I5��e|O�q5ɔɤʓ˚˛�G�̸_�\s

c��ˌ/¾ɀ�JIǶƐ5ƻ¼ƒ�G��ñˌ̸&JGCĺ�3̐˴!F�

�̸ǗCĺ�2Ƚɂ6̸_�\sc��ˌ&Jʜº3�I0ʒ�GJI�_�

\sc��ˌ6̸ǃŇǂʘˌǅ5�/6ǃŇMʨ�Ś\��~DǂŎMáǥ#

I(B3ɀ�GJ.�I�̸ıǞɈ36ª̏șï5#<.MĄHƢ��0�/

�IC5/�I�ŽȰ �̸ǃŇǂʘɔɤ
0��șïCáǥĉʚ/�H̸Ō̸̘

_�\sc��ˌ5ɇɩ6e|O�qʜˤ5_�g~c��ɔɤ(e.g., Sfard, 
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1991; Sfard & Linchevski, 1994)MēA˅ɓ ʐɈɔɤ5ƣå3�I(cf. Sfard, 

2007, 2008)�ʜˤ�ǃŇǂʘMɔɤ#I(B3¾ɀ#IȽˌ� ď̸Ǒ3ɔɤ5ʜ

Ūȫǳ5ʫʎ02+.�I5/�I�_�\sc��5ɔɤʓ6&5ɔɤʓ˚

˛3̐Â2�̸ʜˤ5ɔɤ5ȽˌɈǨɽ@DǈȒˌ5˽âƒ3,�.ʜğMŭ

3ż�GJI�_�\sc��ˌ6&5F�3Ǹ˳ó�J.�I�_�\sc

��ˌ5�5ȵƊ6̸ǃŇǂʘŇ5ɪ�ěŇ0!.5ÊȽŇ0��ʲȫ�G̸

̆ʯ/�IF�3ƑLJI�  
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>P=�	�
�

 

� ɪ 1 ɨ/6�ɕȺǶƐ5ſƛ3��I�e_�g~c��
0��Ǟɔɤ5

ɔɤŕ˕3,�.ʒŔMʨ+(�ŕȱɈ3Ǟɨ/6̸ɔɤǈȒ5ʲȫ�G̸�

e_�g~c��ɔɤ5ǂưŇɈş̎;5ıɉǄÍMʨ+(�ɔɤŕ˕0ɔɤ

ǈȒM˽â3ȤÍ!.äB.̸ƌȽŇɔɤ5ƛǧMǂưŇ5ğ̦;0ƴʂ#I

�0�ĉʚ32I0ʒ�I�Ǟɨ5ɿˌ0&��GƉGJIɗĜ6±�5F�

3?0BGJI� 

� e|O�q5_�\sc��ˌ6̸ʜˤ5äǛ5ɔɤMēB(ǃŇǂʘɔ

ɤ5˅ɓ ʐɈÏđ;5ƣå�G˝�+(C5/�H̸˅ɓ0_��s]

�c��Mď"ȼ˕5Ɇ2IÌ̞0!.@2#C5/�I� 

� ˅ɓ0_��s]�c��Mď�ȼ˕0@2#0���06̸�e_�g

~c��0��ƌȽŇɈȼ˕�̸˽â2ȵƊ-�5C0/Çª̏5_��

s]�c��Dǂɟǖ5ʪʹ5�/Cɕ˅�JI�0MƕĖ!.�I�!

(�+.̸�??/ŉǏ3̐˴-�GJ.�(ƌȽ5ğ̦0ǂư5ğ̦5

̐ÂƒMǎɕ3 Ż#I�0Mĉʚ3#I0��ȫ/̸_�\sc��ˌ

6̸Ǟɔɤ�ƕĦ#I�e_�g~c��ɔɤ5ǂưŇɈş̎5żì2ǈ

Ȓˌ02I� 

� _�\sc��ˌ6ɸ 300��dM˙D!. Ż�JI(Sfard, 2008)̸�I

ɢ5\��qgW��/�I�&5ƛǧMŞƠɈ3{l[Pl~!.C̸

Ƚˌ0!.5W�dr�nQ��Ɩ"GJ2��0C�I�C!J2��̸
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_�\sc��ˌ5ɏ5ƛǧ6̸ǃ	5ƻ¼ɈŋʐM¬!(ȽˌɈ2ʃĎ

Dɽʋó0!.Ƚʶ�J2�J72G2�9�Ʒʷ#J7̸_�\sc��

ˌ5ÁÉ6̸�J?/ɣ@̆4GJ.�(ǃŇǂʘɔɤ5ƛǧM�,5Ǹ

˳0!.ƶɗ!F�0!.�I�03�I� 

  

                                            
9 |�Ro�i��(H. Freudenthal)6ǃŇɈŋʐ3,�.ǿ5F�3ˮ<.�I�̸�
J6ɡŶ5ũ�&�J_�\sc��ˌ0Õʨɔɤ5ƛǧ05̐Â3,�.CŽ.6

?I)K� 
̾ǃŇ3��Iŋʐ6̸ù3ʷʤ5ƕĖ#I0�KMª	3ɓG%I5@

2G$̸Ȧʍ˴̋3��I˴ïʫʎ(link)3C2+.�I(B̸&5ʫʎ�1�3|Q
lp#<��MɓI�02!3&5ʫʎM¼I�06�ĉʚ25/�I�̓ ...̈́ŋʐ6
&��G»�Mź�à#(B5êƶ/62� !̸7!7áǥ5Ǘɼʯɹ02I5/�+

.̸ ̦5ɽʋó3��I­��0�+.F���(Freudenthal, 1971, pp. 423-424)� 



>P=Q�������;<��
����G:)L�

 82 

*9�!A28Q>P=�

 

Ȏ�ǎĚ(1998) �̹��Qre3��Iņĩˌ�GÊȽ;5ƛHʨ�
̹ ƚƏʐĴ

ĺŇ�ěŇ�̸ 87, 87-104̹ 

ŢŤɜǼ(2007) �̹ǃŇǂʘŇ5ƛɧ0şǚ�̹ ©̃̾�u��OǖƟ̹ 

ŢŤɜǼ��̇ÃŰ(2006) �̹Ň0!.5ǃŇǂʘɔɤ5ş̎
̹ ǋǞǃŇǂʘŇ

´˄�ǃŇǂʘŇˌɤ�̸ 85, 3-21̹ 

�Q`mY�, L. S. (2001)̹ǪɁʐǤ̓ʻ �̈́Ƒʒ0ʷˆ�̵ Ǉʻȳ̶̹ ǣ©̾Ǉˈ

ǖɘ̹̓ ýʥȳ̾1956ů̈́ 

TQp^�c�iR�, L. (1976) ʧ̹Ǟ̖Ǝ̓ ʻ�̈́TQp^�c�iR�Ù̙̽̾

ěŇƳɤ�̹ ǣ©̾ĺÆ̫ǖŵ̹̓ ýʥȳ̾1953ů̈́ 

̱Ș̀ļ(2006) �̹~�\�nQf�5ƑƔ�̹ ǣ©̾ɭƺǖƟ̹ 

ĺ˓Ō(2002) �̹ŇǭǃŇ5�ǆưǴ3��IǃŇɈșï5ɘ´ɈǸƛ�̹ ǣ©̾

̩̏ǖƟ̹ 

̉Ǟʡ˲(2014) �̹ǃŇɈ_��s]�c��Mş̎#IưǴǸƛýȽ�̹ ǣ©̾

ǂʘàȳ̹ 

̰Ƀƀļ(2003)̹�TQp^�c�iR�6��ʒ�(̾ěŇɈƑʒ5Ù˥ˠ

1912-1951�̹ǣ©̾ˎˋɘ̹ 

ĨɧǂʘɔɤƠ(1991) �̹ǃŇǂʘ5Ĩ̘ȇ˦̾ɪ̻ĢĨ̘ǃŇǂʘˊǫǗɼĲ

Ĕ�̹ǣ©̾ɪ�Ȓʱ̹ 

˫ʧȖ˶�Ŀ�ʣč(1964)̹�ˌȽŇǶˌ�̹ǣ©̾Ţȓǖŵ̹ 



>P=Q�������;<��
����G:)L�

 83 

ǪɁʐǤ(2006)̹��Q`mY�Ø̍�̹ǣ©̾ń1C5ǜǢɘ̹ 

ɏ̇ə˨(2010) �̹ɰǃ�ǃŇŇʑ3��IǶƐķő3̐#IıɖɈɔɤ �̾ǃ


̤İ5ş̎M�ƌ3�̹ǜÚãŇ¹ˌǅ̸ŲţĺŇ̹ 

ɏ̇ə˨(2013) �̹Ůǈǯ5íȒ5Ňʑ3��IʹČˌɈ˴̋0Ü˕ó5áǥ̾

A. Sfard5ǃŇɈoQe_�eˌ5ʲŷ�G
̹ǋǞǃŇǂʘŇ´˄�ǃ

ŇǂʘŇˌɤ̾ʛǑĵã ɪ 46ĢɞǛɔɤĺ´ȵ̙Č�̸95̸193-200̹ 

ɏ̇ə˨�ȥĆ˺¢(2012)̹�ǃŇǂʘŇ5�ɪ�ěŇ�06»�
̹�Ǉ!�

ɰǃɔɤ�̸493, 28-29̹ 

̐Ć̜Ų(2010)̹�ɔɤǈȒˌ
̹ǋǞǃŇǂʘŇ´̓ʅ̈́�ǃŇǂʘŇɔɤw

�q}l[�(pp. 9-15)̹ǣ©̾ǣȖ̫àȳɘ̹ 

̐Ć̜Ų(2013)̹�ǂʘɔɤ5(B5˛ɈɔɤȒˎŷ�̹©̃̾ôĺˡǖƟ̹ 

ƞɁȞ(1960/1989)̹�ǃŇ0ʪʹ
̹ƞɁȞÕȾ5ɵŖM�ɚ�#I´̓ʅ̈́

�ɵŖʹƐ ƞɁȞÕȾˌǅ̙�(pp. 47-79)̹Ųţ̾scY~��p̹ 

qSP�t, S. (2010)̹̌˓ťɎȽń�ŚǦěȾ̓ʻ̈́�ǃʳ06»�̀ƌ�ǃ

MëH̸ƻI­ɽ@�̹ǣ©̾ǌťǖƟ̹̓ýʥȳ̾1997ů̈́ 

Ȍ§Ĭ(1995)̹�TQp^�c�iR�Ø̍�̹ǣ©̾ɭƺǖƟ̹ 

̬ĳø¢(2003) �̹ǃŇǂʘ0ɘ´5̐Âƒ5ʒŔ̾ȊǊǃŇ0ƣåɈǃŇǂʘ

5ʲȫFH
̹ ÙĨǃŇǂʘŇ´˄�ǃŇǂʘŇɔɤ�̸ 9̸15-23̹ 

zc�l~, A. J. (2011)̹ȡ�́̓ʻ �̈́ǃŇɈǅóó̾ɰǃ�ǃŇǂʘMǅó5

ɧĳ�Gɐǚ#I�̹ ǣ©̾ǂʘàȳ̹̓ ýʥȳ̾1991ů̈́ 

ǋ̇Īń(2011) �̹ǃŇŇʑ3��IʹČˌɈʲȫ5˫ů5ïđ0ˉ̦
̹ ǋǞǃ



>P=Q�������;<��
����G:)L�

 84 

ŇǂʘŇ´�ɪ 44ĢǃŇǂʘˌǅɇʪ´ˌǅ̙�̸ 1̸11-20̹Ǉȩ̾�˞

ǂʘĺŇ̹ 

ŮǦ�Ƿ(1987/2013) �̹ǃŇǂʘ5șï ʐɈş̎�̹ ǣ©̾ǣȖ̫àȳɘ̹ 

ŮǦ�Ǭ�ʧ§Ǎʞ(1965) �̹ǃŇǂʘ3��Iʪʹ5ğ̵̦ɪ̼Ĳ̶̾ �ǃŇɈ

ʪʹ5ʈĎ3,�.
̹ ǋǞǃŇǂʘŇ´˄�ǃŇǂʘŇˌɤ�̸ 10, 1-14  ̹

�šȕč(2007) �̹ʷˆ5ĕʇ0ʶƽ̾TQp^�c�iR�5ěŇǂʘ
̹ ǂʘ

ěŇ´˄�ǂʘěŇɔɤ�̸ 96̸115-131̹ 

ȥĆ˺¢(2004) �̹Ňʑƭř3��Iń1C5_�g~c��5ķő3̐#Iɔ

ɤ
̹̲ĄĺŇǂʘīİɟŇ �̂ǂʘŌˢʃĎg�i�ɔɤůĲ�̸13 3̸1-41. 

ŏťË(2011) �̹|��eM˝ȣ0#IǃŇǂưŇ5�Ň�0!.5ƒǰ̾L�

Ĩ3��I�Ň�0!.5ǃŇǂʘɔɤMB !.
̹ ǋǞǃŇǂʘŇ´

˄�ǃŇǂʘŇˌɤ�̸ 94̸37-68̹ 

Brousseau, G. (1997). Theory of didactical situations in mathematics: Didactique des 

mathématiques, 1970-1990 (edited and translated by N. Balacheff, M. Cooper, R. 

Sutherland, V. Warfield). Dordrecht, The Netherlands: Kluwer Academic 

Publishers. 

Ernest, P. (1991). The philosophy of mathematics education. London, UK: The Falmer 

Press. 

Ernest, P. (1998). Social constructivism as a philosophy of mathematics. New York, 

USA: State University of New York Press. 

Ernest, P. (2001). Critical mathematics education, In P. Gates (ed.). Issues in 



>P=Q�������;<��
����G:)L�

 85 

mathematics teaching (pp. 277-293). London, UK: Routledge Falmer. 

Ernest, P. (2009). What is ‘first philosophy’ in mathematics education? In M. Tzekaki, 

M. Kaldrimidou & H. Sakonidis (eds.). Proceedings of the 33rd Conference of 

the International Group for the Psychology of Mathematics Education, 1, 25-42. 

Ernest, P. (2012). What is our first philosophy in mathematics education? For the 

Learning of Mathematics, 32(3), 8-14. 

Farnsworth, V. & Solomon, Y. (eds.) (2013). Reframing educational research: 

Resisting the ‘what works’ agenda (pp. 139-150). New York, USA: Routledge. 

Forman, E. A. (2012). Commentary: Expanding and clarifying the commognitive 

framework. International Journal of Educational Research, 51-52, 151-154. 

Freudenthal, H. (1971). Geometry between the devil and the deep sea. Educational 

Studies in Mathematics, 82(3-4), 413-435. 

Güçler, B. (2013). Examining the discourse on the limit concept in a beginning-level 

calculus classroom. Educational Studies in Mathematics, 82(3), 439-453. 

Heyd-Metzuyanim, E. & Sfard, A. (2012). Identity struggles in the mathematics 

classroom: On learning mathematics as an interplay of mathematizing and 

identify. International Journal of Educational Research, 51-52, 128-145. 

Heyd-Metzuyanim, E. (2013). The co-construction of ‘learning difficulties’ in 

Mathematics: Teacher-student interactions and their role in the development of a 

‘disabled’ mathematical identity. Educational Studies in Mathematics, 82(1), 

341-368. 



>P=Q�������;<��
����G:)L�

 86 

Jankvist, U. T. (2010). An empirical study of using history as a ‘goal’. Educational 

Studies in Mathematics, 74(1), 53-74. 

Kjeldsen, T. H. & Blomhøj, M. (2012). Beyond motivation: History as a method for 

learning meta-discursive rules in mathematics. Educational Studies in 

Mathematics, 80(3), 327-349. 

Krummheuer, G. (2013). The relationship between diagrammatic argumentation and 

narrative argumentation in the context of the development of mathematical 

thinking in the early years. Educational Studies in Mathematics, 84(2), 249-265. 

Moschkovich, J. N. (ed.) (2010). Language and mathematics education: Multiple 

perspectives and directions for research. Charlotte, USA: Information Age 

Publishing. 

Newton, J. A. (2012). Investigating the mathematical equivalence of written and 

enacted middle school Standards-based curricula: Focus on rational numbers. 

International Journal of Educational Research, 51-52, 66-85. 

Radford, L., Schubring, G., & Seeger, F. (eds.) (2008a). Semiotics in mathematics 

education. Rotterdam, The Netherlands: Sense Publishers. 

Radford, L., Schubring, G., & Seeger, F. (2008b). The ubiquitousness of signs: By way 

of introduction. In L. Radford, G. Schubring, & F. Seeger (eds.), Semiotics in 

mathematics education (pp. vii-x). Rotterdam, The Netherlands: Sense 

Publishers. 

Sfard, A. (1991). On the dual nature of mathematics conceptions: Reflections on 



>P=Q�������;<��
����G:)L�

 87 

processes and objects as different sides of the same coin. Educational Studies in 

Mathematics, 22(1), 1-36. 

Sfard, A. (2001). Communicating to learn or learning to communicate? Mathematics 

education in quest for new answers to old questions. Zentralblatt für Didaktik 

Mathematik / International Reviews on Mathematical Education, 33(1), 17–25. 

Sfard, A. (2007). When the rules of discourse change, but nobody tells you: Making 

sense of mathematics learning from a commognitive standpoint. The Journal of 

the Learning Sciences, 16(4), 567-615. 

Sfard, A. (2008). Thinking as communicating: Human development, the growth of 

discourses, and mathematizing. Cambridge, UK: Cambridge University Press. 

Sfard, A. (2010). A theory bite on infinity: A companion to Falk. Cognition and 

Instruction, 28(2), 210-218. 

Sfard, A. (2012). Introduction: Developing mathematical discourse - Some insights 

from communicational research. International Journal of Educational Research, 

51-52, 1-9. 

Sfard, A. (2013a). Almost 20 years after: Developments in research on language and 

mathematics. Review of J. N. Moschkovich (ed.) (2010) Language and 

mathematics education: Multiple perspectives and directions for research. 

Educational Studies in Mathematics, 82(2), 331-339. 

Sfard, A. (2013b). Not just so stories: Practising discursive research for benefit of 

educational practice. In V. Farnsworth & Y. Solomon (eds.), Reframing 



>P=Q�������;<��
����G:)L�

 88 

educational research: Resisting the ‘what works’ agenda (pp. 139-150). New 

York, USA: Routledge. 

Sfard, A. & Linchevski, L. (1994). The gains and pitfalls of reification: The case of 

algebra. Educational Studies in Mathematics, 26, 191-228. 

Sriraman, B. & Nardi, E. (2012). Theories in mathematics education: Some 

developments and ways forward. In M. A. (Ken) Clements, A. J. Bishop, C. 

Keitel, J. Kilpatrick, & F. K. S. Leung (eds). Third International Handbook of 

Mathematics education (pp. 303-325). New York, USA: Springer 

Science+Business Media. 

Steinbring, H., Bartolini Bussi, M. G., & Sierpinska, A. (eds.). (1998). Language and 

communication in the mathematics classroom. Virginia, USA: National Council 

of Teachers of Mathematics. 

Wittmann, E. Ch. (1995). Mathematics education as a ‘design science’, Educational 

Studies in Mathematics, 29(4), 355-374. 

Xu, L. & Clarke, D. (2013). Meta-rules of discursive practice in mathematics 

classrooms from Seoul, Shanghai and Tokyo. Zentralblatt für Didaktik 

Mathematik / International Reviews on Mathematical Education, 45(1), 61–72. 

 



q�p�Uo\"���0��8A	�JV�f:��C[�l~>�

 89 

q � p 

Uo\"���0��8A	�JV�f:��C[�l~>� 

"���0���:��L���

 

� Ȏ 1 ȋ 1 Ȕ5��0ʦ�d^�fzb��M�m�ê$I�1ʦ�d^�f

zb��(Jȳ±Mí¯2ȫ�I6174�ʦŨă6�ɋŔưȜA6F�5ʦ

�d^�fzb��6ƹŬɄșMȫİ$IŠɄ��Iʦ2���2�ȁ J*	

ƥȋ17��"*ɏûɢǶ4ǵŧMʦȎ 2 ȋ1ƷɊ"*^�[qb��ɢ6ư

ȜA6�1ǯ�I�21ʦĴƐ6ǍÝMmQd^�dʎ6ȼȽ2"0ÔīŎê

"ʦƏȄƞÓ5(6ǵǮɄďMȀɛ$I	�6F�4³ƶ5FHʦĴƐ6ǍÝ

7şǭĩǶıɧ�GʦƛȀ5ƏſĩǶ4ıɧ<2ĞƇ JI2ȫ�I	 

 

 

1.� JV�f:��)�#�*.�lgP����)�#�*.z{ 

1.1� �)�#�*.z{���as��cr 

� ^�[qb��ɢ6Öƭí¯7mQd^�d1�I�ʦFHǢǟMȟJ8ʦ

(6mQd^�dMɆī$I��hɆÝ metarule�E���i��54I	��

hmQd^�dɆÝ meta-discursive rule�6ǳɏ1�I�hɆÝ27ʦmQd^

�d6ñâȬ6Ǒæ6uh��5ʏ$IɆÝ1�H(Sfard, 2008, pp. 200-202)ʦ(

�"*�hɆÝ6ʔý���i�1�I(Sfard, 2008, pp. 208-216)	µ�8��ƴ

6*"ȓ�7Ɛĩ6��i�6�.1�Hʦ(�1ǯ�GJIȞýǍÝE Ƈ
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ǍÝ7ȓƐ6ƒȱ17�hɆÝ1�I	 

� �hɆÝ2ı54IɍȺ7�ıɧɆÝ object-level rule�1�Hʦ(J7mQd

^�d6ıɧ6żIȶ�5ʏ$IɆÝ1�I	ıɧɆÝ2�hɆÝ6ʏ·7Ǻ

ıǶ4D61�I	µ�8ʦ�hɆÝ2"0µȁ"*�ɲ6ȞýǍÝE ƇǍ

Ý7ʦ�ĩƲ©ʐ6¨Ɛ5��07ıɧɆÝ24I	�6�hɆÝ6ıɧɆÝ

ê7ʦńƮ5FIxO�v��(P. van Hiele)6ŤȫǇǚɢ6Ǩŝ/�1�I�Ɩ

Ǎ6ıɧê�(ńƮ, 1987/2013, p. 189)6^�[qb��ɢǶȪɒ2��I�D"

J4�	4�ʦ�hɆÝ2��i�DǺıǶ4D61�I2Ɍʇ1�I*Cʦ

©�17ęƥǶ57�hɆÝMǯ�I	 

� ^�[qb��ɢ5��0Ħ3D6ɞH7ʦ�^�[qb��ȼȽ�(e.g., Sfard, 

2008, pp. 255-258)2��ȿɝMǯ�4�Gʦ�ɲ6�hɆÝ6ɇǟ�Gɦɢ J

I	^�[qb��ȼȽ27ʦ
Ǵ4ImQd^�d6ñâȬ�Ǵ4I�hɆ

Ý5ś-0Ⱦæ"0�Iǩǋ�(Sfard, 2008, p. 256)1�I	��1ʈɄ4�27ʦ

^��q\�b��6^�[qb��ɢǶīȨ�GDL�IF�5ʦ^�[q

b��ȼȽ7¼±ʎ+�14�¼±Ó1DǮ#Iʦ2���21�I	 

� ¼±Ó5��IȼȽ7śƪ�ɛǽȼȽ cognitive conflict�2"0óHųLJ0

�*(e.g., Ƚ�, 1989)	"�"ʦ^�[qb��ȼȽ2ɛǽȼȽ17ʦƺ
4ǟ

1Ǵ4Iɇǟ�G¼±6ȼȽMƅ��2$I	(JG7ɀ 3-16F�5@2CG

JI	µ�8ʦ���ȓ7ĜE$�2���d^�fzb��(cf. Confrey & Kazak, 

2006) 5ʏLIɛǽȼȽ7ʦ̂ �[qb��ȼȽ2"0ÔɌʇ JI2�ʦȳǣ

Ɛ6mQd^�d2ƠǭƐ6mQd^�d6ʎ6ȼȽ2"0b�z�5Ǩŝ/
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�GJI	 

| 3-1. bQ�e���mz{ vs.�)�#�*.z{(Sfard, 2008, p. 258) 

 ɛǽȼȽ ^�[qb��ȼȽ 

ȼȽěŰ ıɗȬ2�Ǳ6ʎ ɷȗ�øȯ4mQd^�d6ʎ 

ĩȩ5��Iŗß �d^�fzb�

�6Éơ6*C6

ʁŷȭ6�. 

�h�{�6ĩȩ6*C57Ĭɬ

Ƕ5�øʂ1�I 

ɌǉƖǍ ĩȩȬ6ýǭǶ4

ãà 

UXdu�n6mQd^�dƖǍ

6ôĮ2ýǭêʤ¼±êʥ 

 

� ^�[qb��ɢ5��0ʦɍɝmQd^�d7�ɝœʨɇɈǶĥ¥ǧʨŵ

ɛ JIp�lQyʨ��i��5F-0þī JID61�I�ʦ�6ưȜ

A7^�[qb��ȼȽ6Öƭ5Ɵʀê J0�IL�174�	FHÑ±Ƕ

5��8ʦč.Ȝ6mQd^�dưȜA7ʦǨī6ȼȽěʗMɏɲ$I*C6

ưȜA2"07ġĶǶ$�I	(�1ƥǿȉ17ʦFHĶŰǶ4mQd^�d

Mɏɲ$I*C6mQd^�d�m�Mʍǵ"ʦ^�[qb��ȼȽMɌʇ"

0A*�	 
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� mQd^�dM�m�ê"F�2$I2�5ʦĺļ5FIm�x��(W. 

Dörfler)6ǿȉƖǍɢ5ʏ$Iɦɢ7ȁĉǶ1�I(ĺļ, 2007, pp. 125-129; ĺ

ļ�ĸõ, 2000, pp. 3-5)	ĺļ7m�x��6ɢȫMʦ�Ũă6�ɋŔ�(V[m

�ʣ�i��e, 1967/2001, p. 56)M�ȡ5"4�Gʦ�z�nhRz�ʦ�z�

n^��ʦ�Ǒæ��GƹŬ JI�ƐĩǶmQd^�d6�ɋŔ�2"0Ʉ

ȗ"0�IʤĒ 3-1ʥ	ƥȋ17�6ưȜAMǚŹư2"4�Gʦ^�[qb�

�ɢǶ5Ȫɒ$I	 

� ƐĩǶǑæMɜǵ$IĬĖ1�Iz�nhRz2Ǒæ6ƐĩǶɏʋ1�Iz

�n^�7ʦĬʠşǭĩǶ4ǯɝ1�I*CʦşǭĩŴÚ�Gǵ"*^�[q

b��ǿȉ6�1(6@@ǯ�I�271�4�	"�"Ǒæ6dh�n2_

��Mɏû6ŔŎ5F-0ŻƊ$I2��ʄÖ7^�[qb��ɢ2ɷ#I*

Cʦ(�"*ťɩ5ǻǸ"ʦ^�[qb��ɢ6ǯɝ1�I�Ĭ± realization�

2�ȯɏ signifier�5ȧ�Ƈ�I(cf. Sfard, 2008, p. 154-160)	m�x��7ʦɛ

ǽ5ʏ$IɍòMŨĒǶ5ʂ�0�*F�1�I�G(ĺļ, 2007, p. 126)ʦ�6

ȧƇ7ʦ^�[qb��ɢ6Ʒţ5FI(�"*Ũɥ6 G4IŞŊ2��I

�D"J4�	 

� ȯɏ27ÿɕǶ5´ǯ JIɏûʦĬ±27ȯɏ6¨LH24H�.ȯɏF

HDóų�E$�ɏû1�I(Sfard, 2008, p. 154)	ɷŃ4G8ȯɏ2ı54Iɝ

÷7�Űɏ signified�1�K��(cf. gb���, 1972, pp. 95-97)ʦ^�[qb�

�ɢ7ƷţEŨă2�-*śƪƋ³Ƕ5īȨ J0�4�-*ɝœMƀʒ"*

HÔɆī"*H$I	(�1ƕ*5ȯɏ2Ĭ±�|P54IL�1�I	�ʏ
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Ɛ ƒ�Mȯɏ2$J8ʦ(6Ĭ±6¾Ƀ7¨ƐŎEɀE[�x4354I	@*

ȯɏ�54 + 26�6Ĭ±6�.7ȯɏ�80�1�I	ȯɏ2Ĭ±6ʏ·7ǺıǶ

4D61ʦȯɏMĬ±<2ɭƇ"0���21ʦƐĩǶmQd^�d7ǵɽ"

0��(Sfard, 2008, pp. 164-167)	�J7ĺļ�Ē 3-16Ǽï5F-0ŻƊ"0�

I�22þƺ6�ũ1�I	 

� �Ǒæ�7ĬɬǶǯɝ2"06Ũăý�Dő�ʦŠ%"DǿȉǶǯɝ1�I

27��×J4�	"*�-0ʦ(JMʀ×5ǿȉ6ƒȱ56&I*C57ʦ

ǑæMɟƛ$I*C6�hɍɝMǚÂ$I6�Ƣ@"�2ȫ�I	^�[qb

��ɢ6ɝǍ1ǑæMɟƛ"F�2$Iěýʦ(JMƟDǹƃǶ5ɀǬ$I�

2�1�I67ʦǑæ6ɆÝ1�I�hɆÝE��i�1�I	(�1ƥǿȉ

17ʦĺļG6ưȜA6ǑæM��hɆÝʨ��i��1ȧ�Ƈ�I	 

� ©�6ɦɢ7�mQd^�d6^�[qb��ɢǶ�ɋŔ�2"0ʦĒ 3-2

6F�5@2CGJI	 

 

 

 

 

 

 

@ 3-2. "���0���)�#�*.�l2�O 

 

���	����� 

�� 
 
� � 
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� ^�[qb��ȼȽ7mQd^�dʎ1Ǯ#I61�I�Gʦ(J)J6m

Qd^�dM^�[qb��ɢǶ�ɋŔ1�m�ê$J8ʦ^�[qb��ȼ

ȽMɏɲ$I�2�1�I	(�1ƥǿȉ17ʦ^�[qb��ȼȽ6Ɍʇư

ȜAMʦĒ 3-36F�5ɐī"ʦ�^�[qb��ȼȽ6�ʈ�ɋŔ�2Ą:*

�	Ǖħ T 6Ɩ6mQd^�d7Œɘ6ƒȱ5��0Ǹƻ24ID61�Hʦ

Ƣ@"�2 JID61�I	@*Ǖħ L6Ɩ6mQd^�d7ʦǕħ T6m

Qd^�d6ƒȱ17ɞ-0�I2ÚƔ JID61�I	.@HʦğÀ6�

ɋŔ2ÓÀ6�ɋŔ7(J)JƏŁ6ɇǟ2ĩȩȬ6ɇǟ1�Hʦ�.6�ɋ

Ŕ6ʆȧ7��"*ƏŁ2ĩȩȬ6mQd^�d6ŀǴMĒȁ"*D61�I	

ĩȩȬ6�ɋŔ�ÓÀ54I67ʦǸƻ24IƏŁ6mQd^�dMęǚ2"

*ěýʦĩȩȬ6mQd^�d��ìÖ1�I�2MɀǬ$I*C1�I	 

 

 

 

 

 

 

 

@ 3-3. �)�#�*.z{�4�2�O 

� 4�ʦ^�[qb��ɢ5��0ʦ�ƏŁ�2��ɍȺ7ʦ�ƏćÊɑMƠ$

 

ML 

 

SL 

 

RL 

MT 

 

ST 

 

RT 
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Iġ£�2��F�4șƦ4ƏŁɊ5ȥGJ4�(cf. Sfard, 2008, p.284)	Əĭ5

��07ʦƕ*4ƠǷ4ɇǟMD-*Ħ3D�ƏŁ24I�2D�I	.@H

ĩȩȬ6ñâÈmQd^�d6´�ű2A4 JJ8ʦǮŚ1�K�2ƏŁ2

"0A4 JI	 G5��8ʦ(6Ʃ«Mǘ*&8ʦƏȄƞDƏŁ2���

254K�	 

 

1.2� JV�f:���k 

� Ȁǫ�d^�fzb��6�1Dʦƥǿȉ17�ĴƐ6ǍÝ�5ǻǸ"0�

I	Ɨ5ɲ=*F�5ĴƐ6ǍÝ7ʦȀǫ�d^�fzb��ǿȉ6õǞM×

-*ɢƒ�ĴƐ6ǍÝ2��ºţ�(Tversky & Kahneman, 1971)6�1ƛG�5

 J*Ǭɧ1�HʦȀǫ5ʏ$Iɛǽ�ȨǶǿȉ5��IöÒǶ4l��1�

I	(JG6ǿȉ5��0ʦĴƐ6ǍÝ7v���dlQjZ6Ɋǟ�Gɟƛ

 J0�*�ʦ(J7£ʎ6ƥť2"0ǭɌ JIÃĀ5�Hʦv���dl

QjZ(Jȳ±6Ǚǌ6ɳǈ7�@HȾLJ4�(Kahneman, 2011, pp. 109-195)	

"�"ƐĩƏȮǿȉ7ʦ�ɞH�Mɏɲ"ɟƛ$I+�174�ʦ(6Éơ6*

C6űǃMmaR�"Ĭɬ$I�2D�Ʉ4ǿȉz�fd2$I6+�GʦƏ

ſĩǶ4Ɋǟ�GD�ɞH�6ƥɩ5ɱIŠɄ��I	(6Ũă1ʦĴƐ6Ǎ

Ý5ı$Iƕ*4Pz��i�ŠɄ1�Hʦƥǿȉ7(JM^�[qb��ȼ

Ƚ5ǈCI	 

� ĴƐ6ǍÝ7ʦɷŃʦġƐ6ǍÝ6Ĵƻƥ<6ɻġǶʀǯ2"0Ǩŝ/�G

JI	"�"FHəț5Öƭ$I2ʦ(�57�.6Ǵ4IɞH6ŔŎ�A0
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2JI	�.7ʦ�ǄʔĐEȀǫ�GĴƻƥ<�2��ŔŎ1�Iʤ©�ʦLSN1ʥ	

ÒėǶ4µ7ʦY��y��6ɞɤ2"0ǽGJ0�I	�ņ5DȀǫ�ȠɎ

Ƕ4�l�b�6�"�Y��y��7ʦxTP4^R�Ŷ�]��5��0ʦ

ɂ�Ȋ0Ȣ�5Õ*ěýʦ�Îń�ʤȀǫ 1/2ʥMɢŹ5ƿ7ɀ�ÕE$�2ÚƔ

"0"@�	LSN1 MÉơ$I57ʦ
ġƐ6ǍÝ7�Ƀǀ compensation�17

4��ĕ½ swamping�5F-0Ä��2Mĩȩ"4�J84G4��(Carvalho, 

2012, p. 615)	Ƀǀ27ęǚ5�L&0ıɧEƋ³M»ǀ$I�21�Hʦ^R

�Ŷ�6ƒȱ17ʦÎń2��ęǚ5�L&0�ɀ�Õ*�Gƿ7ɂ�ÕI�

2ȫ�I6�Ƀǀ6ǵŧ1�I	@*ʦĕ½27ʦıɧEƋ³6Ɛʊ�Ȳġ5

4I2ʦ(JG6ĶŰǶ4Ğê�Í±5>2N3ŖʘMò? 4�4I�21

�Hʦ^R�Ŷ�6Îńť�G�^R�M 1000 ĎŶ�F�2 1001 ĎŶ�F�

2ɀ6ǺıŌƐ7>? 1/21�I�2ȫ�I6�ĕ½6ǵŧ1�I	Ȁǫĩȩ5

��0ʦö��hɆÝ�ıɧEƋ³7Ƀǀ JI�ʤ©�ʦɃǀɆÝʥ7ʦʀ×

4ěʗ1ʦƕ"��hɆÝ�ıɧEƋ³7ĕ½ JI�ʤ©�ʦĕ½ɆÝʥ5ó

-0¨LGJ4�J84G4�	4�ʦɃǀɆÝ7ıȅŘ2"0ʚŉʔý5ʏ

LIƐĩǶmQd^�d6ıɧɆÝ24Hʦĕ½ɆÝ7{�r�R6īǭ(cf. 

Steinbring, 1991a, pp. 148-149; Steinbring, 1991b, p. 505; ^��_�x�§, 2003, 

pp. 70-73)2"0ǺıŌƐ5ʏL-0īŎê JI�21ȀǫɢǶmQd^�d

6ıɧɆÝ54I	 
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'+$0��Gj (Steinbring, 1991b, p. 505) 

�.6ȞƯ 0 2 1 MD. n Ď6ǪȊɖȾ5��I 0 6ǺıŌƐM hn2"ʦ0

6ȀǫM p∈[0,1]ʦ16ȀǫM q = 1 – p2$I2ʦƿ6ąʜ�ŬȊ$Iʬ 

�ε > 0, �η > 0, �n0, �n ≥ n0: P(|hn – p| < ε) ≥ 1 – η 

� D��.6ĴƐ6ǍÝ6ŔŎ7ʦ�Ĵƻƥ�GǄʔĐEȀǫ<�2��ŔŎ6

D61�I(©�ʦLSN2)	�6hRz6ĴƐ6ǍÝ7ʦĴƻƥ6ÖƭȞƯ�G

ǄʔĐ6ťɩEȀǫMƄɢ &I	^R�Ŷ�6ƒȱ17ʦµ�8�ɀ��Ď

ɹȢ"0Õ*�G�6^R�7ɀ�ÕE$��2$I6� LSN21�I	�J7

ƚ@-*�ȷê2Ǩŝ/�GJI	"*�-0ʦÈ6 Carvalho (2012)6x��e

5¿�8ʦLSN2MÉơ$I*C57ʦġƐ6ǍÝ��ȷê174�ĕ½5F-

0Ä��2Mĩȩ"4�J84G4�	Ƈɍ$J8ʦȀǫĩȩ5��0ʦö�

�hɆÝ�ıɧEƋ³7�ȷê JI�ʤ©�ʦ�ȷêɆÝʥ7ʦʀ×4ěʗ1ʦ

ĕ½ɆÝ5ó-0¨LGJIŠɄ��I	4��ȷêɆÝ7ʦğōEÓé2�

-*ƷţMǯ�0īŎê JI�25F-0ʦɢǭĩǶmQd^�d6ıɧɆ

Ý24I(cf. ĺļ, 2007, p. 71)	 

� ©�6ɦɢ7ɀ 3-26F�5@2CGJI	("0�6ɀ 3-26ʙǸMĒ 3-3

6ưȜA5Œ07CI2ʦLSN12 LSN26�m�54I	 

� ɃǀɆÝE�ȷêɆÝ7ʦşǭĩǿȉ5��0ĚĂ J0�I�¨ɀťv�

��dlQjZ�E�ɉɰäƯ�E�ƻƥ`Re6ǡɇ�E�Áǣť6ɞɌ�

432ʏɹ$ID61�I(cf. Tversky & Kahneman, 1974; Shaughnessy, 1992; 松
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浦, 2009)	"�"ʦ��"*ɛǽşǭĩǶ4ɟƛ5��0ʦǬɧʎ6Ǻ�ʏ·7

ƛȀ14�ʦ(J)J6Ɍʇ�ʑGJ*üĊʜǩǋMɏɲ$I5ǲ@-0�I

�G���I	ĵ4�2Dʦ�ɲ6ǯɝ�ȀǫEÁǣ5ʏLIɛǽǬɧ6ɟƛ

k��1�I�27ʎɾ�4�	"�"ʦmQd^�d6ɇǟ�GĴƐ6ǍÝ

M2G�ǹ$2�ʦɃǀɆÝD�ȷêɆÝD(6ıɧɆÝêMAJ8ƛG�4

F�5ƐĩÍȷ5ʏLIɆÝ1�I�2�Gʦ�6�d^�fzb��6Ʉď

�£ʎ6ȀǫɛɥȯàEÁǣɛɥȯà+�5�IL�174�ʦʖǉīɢǶʛ

Ęğ5��IȾæɆÝ6ŖʘMĠÖ5ô�0�I1�K�2���2�ȁĉ 

JI	.@H�d^�fzb��MmQd^�dɢǶ5ÔɌʇ$I�25F-

0ʦĩƲƐĩÍ±26ʏɹ6�1ɞHMFH±ȖǶ52G�I�2�øȯ54

I61�I	 

| 3-2. JV�f:�4��B 

 

 

 

 

 

 

 

� ��1Ċʜ54I67ʦɃǀɆÝ2�ȷêɆÝ�4'ĕ½ɆÝ5ś�=�ě

ʗ5��0´ǯ JI�2���21�I	ªɟ2"0�.��I67ʦ�Ƀǀ

� 1. �
��
�������	�������� 

LSN 1 

ST RT MT 
�����
 �
	 ���� 

SL RL ML 
�����
 �
	 ���� 

LSN 2 

ST RT MT 
�
	 �����
 ���� 

SL RL ML 
�
	 �����
 ����� 
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ɆÝ2�ȷêɆÝ7ȓƐ�ƐĩȄÍȷ1Ơä5ƾȯ"0�I�2���21�

I	D"(�1�I4G8ʦȀǫíÆ6ĕ½ɆÝ�ʀǯ JI=�ěʗ5��

0Dʦ§6ȒŰ1Ơä5Ä�0�IɆÝ1�IɃǀɆÝ2�ȷêɆÝMʀǯ"

0"@�2���27ɟƛ1�I	�ȷêɆÝ�ƐĩǶǑæ6ƥɩ1�I�2

7ň�ɛCGJI2ȫ�I61(cf. Dörfler, 1991; ĺļ, 2007; ƚǰ, 2013)ʦ©�

17ɃǀɆÝ5ȟ-0ȫİMɺCI�25$I	 

 

 

2.� Uo\�9_ 

 

� ƥȔ17ʦĴƐ6ǍÝ6Ʉď6�.1�IɃǀɆÝ5ǻǸ"ʦ�ĩƲƐĩƏ

Ȅƞ6mQd^�dÓ5��I(6ÅèMȁ"0A*�	�6F�4³ƶ5F

-0ʦƐĩĩȩ6ȞƯ2"0ĴƐ6ǍÝ�Ǯ#I2��PR�q�6�ȍMĬ

ɓǶ5ȁ$�2�1�I2ȫ�I	 

 

2.1� 9_�I� 

� ƥȔ6Öƭıɧ7ʦċƮʝ6�ĩƲƐĩƏȄƞ�Ƥƪ<9K�IƐĩ�(1-3; Ĺ

ƥ�§, 2012a, b, cʥ6�6ʙǸ1�I�µ�2�µʜ�ʤ©�ʦ�ź"0µʥ1

�IʤĒ 3-4ʥ	µ�Öƭıɧ24I67ʦ(J�ŤȫEĊʜɌǉ6z�fd5

ʏ$IʙǸ1�Hʦƥȋ�ǿȉıɧ2"0�I�hɆÝ7ʦ(6F�4z�f

d5ʏLIɆÝ1�I�G1�I	©�6Ʉʛ1ʦ(J)J6ɆÝ�Ä�µ6
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ǺıŌƐ�ȓÕ JI	 

 

2.2� 9_�Yf 

� ȏû�ʮ�6ā@JIµ6ŌƐMʦµÍ±6ŌƐ1ßI	�J7ʦɃǀ7t

��dM¹.�21�HʦȏŎĞŔ7Ŀɯ2úɯ6t��dM¹.Ƌ³1�Iʦ

2Ɍʇ1�I�G1�IʤĒ 3-5ʥ	 G5��8ʦÞĴȔ1ɲ=*F�5ʦɃ

ǀɆÝ7ıȅŘM�hɆÝê"0ɀǬ"*D61�HʦıȅŘ7�ʮ�5ʏ$

Iīǭ1�I�2�G(cf. Þð, 1967, pp. 137-138)ʦ�6F�4Öƭ6űǍM2

I	�JFHʦÖƭ5��0�ȏû7WS�n"4��25$I	�

�

�

 

 

@ 3-4. 6�6(K]/5, 2012a, p. 32) 

�

� � x2 + 4x + 4 � �%,0�B�M��
FG� 

� � � � � � �� �.!.�B�M��DT 

� � x2 + 4x + 4 =� ��.!.�B�M��
3FG� 

� � � � � � �� } d 

� � x2 + 4x + 4 = (x + 2)2� ��.!.�B�M��
FG� 

@ 3-5. �x2 + 4x + 4��>V9�&-������}d 

Otaki, Iwasaki 

  

1- 6 PME 37- 2013 

Of course, there are many things besides equal signs and letters for finding 
compensation and generalization. Here, we investigate the most obvious and typical 
examples. A REI is counted as one example of equal signs if it has one or more of 
them, and analysis on generalization is also carried out in the same way on letters. 
The REI in Figure 3 is going to be counted as one example for only equal signs, while 
the REI in Figure 4 is going to be counted as one example for only letters. Of course, 
there are also many REIs counted as examples for both equal signs and letters. 
 
 
 
 
 
 

RESULTS AND DISCUSSION 
The results of the analysis performed on the textbooks are shown in Tables 2 and 3. 
The total of REIs in the three books is 237, among which 205 of them included equal 
signs. So, the approximate proportion of the total of REIs including equal signs is 
86% (Table 2). The total of them including letters is 159. So, the approximate 
proportion of the total of REIs including letters is 67% (Table 3). 

 Number of REIs Number of REIs including 
equal signs 

Approximate proportion of the total of 
REIs including equal signs  

MHS1 94 75 80 % 
MHS2 50 45 90 % 
MHS3 93 85 91 % 
Total 237 205 86 % 

Table 2. Result of analysis: Equal signs 

 Number of REIs Number of REIs including 
letters 

Approximate proportion of the total of 
REIs including letters 

MHS1 94 57 61% 
MHS2 50 42 84% 
MHS3 93 60 65% 
Total 237 159 67% 

Table 3. Result of analysis: Letters 
The results of analyzing MHS books show that many REIs have at least either equal 
signs or letters. In other words, in much of students' mathematics learning using REIs, 
metarules of compensation or generalization work successfully. The results suggest 

Figure 3. REI: Positive number 
× negative number (Okamoto 

et al., 2012a. p. 32) 
Figure 4. REI: Terms and coefficients 

(Okamoto et al., 2012a. p. 60) 
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2.3� 9_�t` 

� ʊǶÖƭ6ȞƯʦ237 ¼6µ6Óʦ205 ¼5��0ȏû6´ǯ�Ȁɛ J*	

"*�-0ʦƥȔ6ʊǶÖƭ6ÞƆ5Ȋ08ʦȗ 86ʢ6µ5��0ɃǀɆÝ�

ŬáǶ5ƾȯ"0�I2��I	əț7ɀ 3-3Mñǥ J*�	4�MHS7�Ƥ

ƪ<9K�IƐĩ�6ǳɏ1�I	ƐĩÍȷ1Ơä4�hɆÝMȀǫ�ȠɎʛ

Ę1D´ǯ$I�27ȳǣ4ȾǠ1�I�Gʦ�6ȞƯFHʦȀǫ�ȠɎʛĘ

5��IɃǀɆÝ6´ǯ5F-0ĴƐ6ǍÝ�Ǯ#I�27ʦƐĩĩȩ6łȞ

2"0ǭɌ1�I1	 

| 3-3. 9_t`�}d�: 

 µ6ȣƐ ɘŒµƐ ɘŒµƐʨµ6ȣƐ 

MHS1 94 75 ȗ 80 % 

MHS2 50 45 90 % 

MHS3 93 85 ȗ 91 % 

ý Ɏ 237 205 ȗ 86 % 

 

                                            
1 ,4A5ʦ�ȷêɆÝ5.�0ʦ�ƒħ�ʤµ�8ʦaʦbʦxʦyʥMāBµMɃǀɆÝ
2þƺ6ƖǍ1Öƭ"*ěýʦɀ 3-46F�4ȞƯ54I	ƒħ5ǏǸ"*67ʦĩƲ
Ɛĩ5��I(J�P�wPƐħFHDň�ğō2ĵ4�ÓéMD,ʦ�ȷťMŨĒ"

0´ǯ J0�I2��I�G1�I	 
| 3-4. 9_t`�1y;�: 

  µ6ȣƐ ɘŒµƐ ɘŒµƐʨµ6ȣƐ 

MHS1 94 57 ȗ 61 % 
MHS2 50 42 ȗ 84 % 
MHS3 93 60 ȗ 65 % 
ý Ɏ 237 159 ȗ 67 % 
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3.� 5��U^��e����
u=lxH����ni 

 

� Ȏ 2 Ȕ@11ʦĴƐ6ǍÝ6ǵǮɄď�§6Ɛĩĩȩ1Ơä5ƾȯ$I�h

ɆÝ1�I�2MŻƊ"0�*	ƥȔ17ʦǮŚ52-0��"*�hɆÝ6

ĞĮ�3J>3đʕ�Mȁ$*C5ʦʕƏƨ2�LJI�ɢɓ�(cf. ĺļ�§, 

2013)2ǅɮ"4�GʦĴƐ6ǍÝ6Éơ"ʕ 5.�0ȫİ"0A*�	ɝǙ

ĩǶ5��8ʦ“probability”7“probe-able-ity”1�Hʦ“probe”ʤɡ=IʥMɿI

2�l�ɝ6�*C$ probare�54I	ȵăǔ�67ʦ“probare”7“prove”.@

H“proof”6ɝǙ1D�I2���21�I	 

 

3.1� �U^��
��� 

� �ȷǶ5�ɢɓMǭɌ$I�ĩǮ7 20ʢ5ǘ*4��2�LJI�ʦµ�8

�ńŬ 24ŅŌÍēĩà�ĩȩǩǋɡƱʬƐĩʯ�6ɢɓ5ʏLIɐĊ6ǀȐǫʦ

Ǩ5 1(2)E 6(3)6ǀȐǫ(1(2) 11.8ʢʦ6(3) 25.4ʢʭēȊƏȮƎȑǿȉŰ, 2012, p. 

27)MAJ8ʦ�6�Ő�ǬĖ6�ĩǮ6ɢɓɛɥ6ĬũM�IȇŌǶȀ5ɀǬ

"0�I2���2�L�I	ŭ�ē6ƐĩƏȮùMűƁ�H5ʦɺĩǫ� 20ʢ

Mɫ�4�-*ŮÞ6ƙÜ�ĩ6Əƨ�ʦŮř6ƕÜ�ĩ6ŻĳÓĮ54-*

�2�GǮ#IɢǭǶłȞ2��8(J@1+�ʦD7E�Ůř�27��4

�¤Ƙ1$GʦȈ
6ĩàɡƱ�ȁ$ȞƯ5ĞLH74�	ȨçƏȮ5�-0ʦ

��"*Ńɥ7B"KʖŃɥ1�Hʦ(6�ũ7ŻĳǍ�{�6ƍČ17ÛŊ

Ųʍ1�ID6174�+K�(cf. ĺļ�§, 2013)	 
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3.2� ( �:��L���
��Ew�?�R 

� ɢɓĩȩ7ʦĬɓ�Gɢɓ<2p�lQyʤąʜɀǬʥ6ǀŒê6ƖǍMb

xn &I*C6D61�Hʦ�hɆÝ6ɩǶĞĮM®��hĩȩ6ƐĩƏȮ

ǶÒėµ2���2�1�I	ŭ�ē17�ȷ5Ň²ʛĘMĽ-0ɢɓĩȩ6

Ċʜǟ7Ǔ�ŕH54I�ʦSfard (2007)7�ʤɨ6Ɛʥ�ʤɨ6Ɛʥ�6ĩȩ5

(JMA0�I2	�ƐEɁ�Ɛ5ǀ6Ɛ�Ì-0�Iěýʦ�7#�ʤþƐȚ

âʥEl�zĒʤǅµʥ5F-0Ũă/�"Ĭɓ$I�21ʦp�lQyʤµ

�8�2 × 3 = 6�ʥ6ǀŒê�4 JI	"�"�ʤɨ6Ɛʥ�ʤɨ6Ɛʥ�6ě

ʗ7ʦğŽǍEƐǹȤ�6lZqW�4Ƌ³5F-0ĬɓǶ5ǀŒê1�4�

74��ʦ(6ř6¨ƐǶķʍMȫū$J8ʦɢɓ6³Ǎ<6ÌʌƏƨ2"0

6¯ȧ/�D�I�Gʦ��5Ĭɓ6mQd^�d2ɢɓ6mQd^�d26

^�[qb��ȼȽ�ɪ�I61�I	�6ȼȽMdxO�o7ɀ 3-56F�5

@2C0�I	ɀ�6ö��hɆÝ�Gƕ"��hɆÝ<6ȆȾ6đʕť�ʦ

$4L,ɢɓĩȩ6(J1�I	 

 

 

 

                                            
2 �J5ʏɹ"0ʦĔĪ7�ĒŔ6ɓƛ2ƒħŎ5FIɓƛ6Ǻɾǟ�Mƿ6F�5Ż
Ɗ"0�Iʬ
h ...ʱƄɢMɺCI�16�Ȭ6ɾ�7ʦ�ƒħŎ5FIɓƛ�6ěýʦ
ŸɧǶ4ƒħɏûMǯ�0ŎĞŔ5F-0Ȟɢ�ĳ�Jʦ(6�27ɵ5ɢɓ�Ɏȓ6

�1ǝĖǶ54I�2MŨă$I�Ɩʦ�ĒŔ6ɓƛ�6ěýʦƅ�J*Ē7ĞŔ J

%ʦ(6�27ɵ5Ƅɢ5��IɢǭMƛȀ5$Iʦ2��ǟ5AI�2�1�I	Ƈ

ɍ$J8ʦĒ7ıɧ2"0;I@�*CƖǍ�ƛȁ Jʦ�ƖʦƒħŎ7ƖǍ2"0;

I@�*CʦƖǍMƌ�ʦ"*�-0ɢɓ7ǝĖ$I	�(ĔĪ, 2013, p. 43) 
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| 3-5. Gv�S��
��XZ�( �:(Sfard, 2007, p. 584) 

ö��hɆÝ ƕ"��hɆÝ 

īȨ J0�Iıɧ�ś�=�1�I

ıɧɆÝ6ʔý7ʦÑ±Ƕ4�m�

5F-0Ç* J4�J84G4

�	 

īȨ J0�Iıɧ�ś�=�1�I

ıɧɆÝ6ʔý7ʦ�Þ5ǉī J

0�IʦÎǭ2Ą8JI§6ıɧɆ

Ý6ʔý2Ƒý"4�J84G4

�	 

 

3.3� ��Ew�niEw�7�	�?�R 

� Ȁǫĩȩ7ıɧ6ĩȩ1�I�Ɩʦɢɓĩȩ7ƖǍ6ĩȩ1�I�GʦșƦ

57(JG7ǅɮ�ȯ1�K��ʦ�hɆÝ2��i��s�MǚÂ$I2�ʦ

ɢɓĩȩ6đʕť2Ȁǫĩȩ6đʕť7ʦþ#Ċʜ6Ǵ4I�.6Ʌ�Ɩ2"

0ǭɌ1�I	�Ĭɓ vs.ɢɓ�2��ǀŒê6ƖǍ6�ʙıȊ7ʦ�ȠɎǶȀǫ

vs.ƐĩǶȀǫ�2��ƷţŔŬ6ıɧ6�ʙıȊ2ıŢ$IF�5ŤLJI	

.@Hʦ�ĩƲƐĩ5��IȀǫ6īȨ1�IȠɎǶȀǫ7ʦȀǫĬʠ5FH

ǀŒê JI�ƖʦʡȏĩƲƐĩ5��IȀǫ6īȨ1�IƐĩǶȀǫ7ʦʔ

ý6ǵŧ2�þƺ5Ȁ�G"��2���IȈ6Îǭ25F-0ǀŒê JI	 

� ƥȋ 2 Ȕ@16ɦɢ1ƛG�54-*�27ʦȠɎǶȀǫMǀŒê"ǭɌ"

Ţǯ$I*C6�hɆÝ1�Iĕ½ɆÝ�ʦɃǀɆÝE�ȷêɆÝ5F-0Ȱ

� J0�I2���21�I	�JMFHȍǶ5ɲ=J8ʦȀǫĩȩ5��

07ȠɎǶȀǫ6ǭɌ5đʕť6�ȍ��Iʦ2���21�I	"*�-0ʦ
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ɢɓĩȩ6ƒȱ17Ĭɓ6ǭɌFHDɢɓ6ǭɌ5ɠʜ�Ǯ#I�ʦȀǫĩȩ

6ěý17ÈȾ"0FHĬɓǶ5ĳÌ JIȠɎǶȀǫ6Ɩ�ʦř5ɢɓǶ5

ĳÌ JIƐĩǶȀǫFHDǭɌ"ʕ�2���254I	�6ǬɧMFHÖ

ƭǶ5ž�J8ʦɢɓĩȩ5��07ʦĒŔ2��Ñ±Ƕ4ıɧ5ı"0ɢɓ

2��ɢǭǶ4ƖǍMĬȾ"4�J84G4��ƖʦȀǫĩȩ5��07ʦȀ

ǫ2��ŸɧǶ4ıɧ35ı"0ȀǫĬʠ2��ȝʠǶ4ƖǍMʀŢ"4�J8

4G4�2��ǟʦ.@Hĩȩ6ıɧ2ƖǍ6P�t��d5ĩȩ6đʕť6

Ʉď6�ȍ��I2ȫ�GJI	��"*ıɧ2ƖǍ6P�t��d7ʦ£ʎ

6ȾæEŤȫ�ŪȾ<2ŏ�į&GJI�2Mȫ�J8ʦɢɓ6ěý1�J8ʦ

ɢɓ6ƒȱ5��IĬɓǶƖǍ6´ǯ<2Ȧ�HʦȀǫ6ěý1�J8ʦȀǫ

Ĭʠ6ƒȱ5��I�ȷêɆÝEɃǀɆÝ6´ǯ<2ȴI1�K�	(6Ũă

1ĴƐ6ǍÝ6Éơ7ʦƐĩȄÓ5��IɃǀɆÝ2�ȷêɆÝ6Åè5â�

0ʦȀǫʤȠɎǶȀǫʥ6īȨ(Jȳ±6�5ʦ(JMɛɥ$IȬ�ɃǀɆÝ

2�ȷêɆÝMĮƜ5ô�ÌJ0"@�F�4ƹɸ�Óé J0�I*Cʦđ

ʕ4¬01�I2ŻƊ1�I	 

  

                                            
3 ȀǫƷţ6Ÿɧť5.�07Ȏ 4ȋ5��0ə"�ɢ#I	 
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q�p�����

 

� ÈȾǿȉ�ȁ$F�5ʦĴƐ6ǍÝ7Ħ3D+�14�ʦěý5F-07Ĳ

ʌǶ5Ȁǫ�ȠɎMĩN+ġ£5DAGJID61�I	��"*�Ĭ7ʦ�Ɛ

ĩĩȩ6ȞƯ2"06ĴƐ6ǍÝ�2��ªɟMƆɪ &I	ƥȋ7�6ªɟ

6ǀ" Mʦ�ĩƲƐĩƏȄƞ6Öƭ2��űǍMD-0Ȋɓ"F�2"*D

61�I	Ȏ 3ȋ6ŬƯ7©�6F�5@2CGJI	 

� Ȏ 1 ȋ1Ƃǯ J*^�fzb��6ɏûɢǶ�m�ê2��ɇǟ2ʦ^

��q\�b��2"06Ťȫ2��^�[qb��ɢ6ǵŧMȣý"0ʦ

mQd^�d6^�[qb��ɢǶ�ɋŔ2^�[qb��ȼȽ6�ʈ�

ɋŔ�ƹȕ J*	�JG6�m�5F-0ʦ�d^�fzb��2��

şǭĩǶıɧ2ƏȄƞEſƶ2��ƏſĩǶıɧ6ʏɹ/��øȯ54-

*	Ȏ 1 ȋ6ŬƯ6�ȍ7�ɋŔ�m�Mčʗ±�m�5"*�21�I

�GʦȎ 3 ȋ6mQd^�d6�ɋŔ�m�ê7ɴê2AGJI�D"J

4��ʦ(�174�	Ĭʓʦ�d^�fzb��M�m�ê"F�2"

*2�57ʦmQd^�d�m�17ÏʙǸŠɄ54I	�ʙǸ5FIm

Qd^�d6īŎê�ǭɢǶÞɺ2��I67ʦȎ 1 ȋ1�m�5â�G

J*�Ȁº����hɆÝʨ��i��2"0FHƋ³Ƕ4Ŕ1ƛȀ5m

Qd^�d�m�5ǂ J0�I�G1�I	ǖ-*ʙǸ7B"K�Ʒţ�

5ǺŒ$ID61�I	�J7ʦɍɝ]��ɢ6³Ǎ5ś-0ɝ6´ǯ2

"0ƷţMīȨ$I^�[qb��ɢ5��0ʦ^�fzb���m�5
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��I�Ʒţ�7ȯɏ2Ĭ±6ɹƉ6¦Ɩ1Ɇī JID6+�G1�I	 

� ^�[qb��ȼȽ6�ʈ�ɋŔMǯ�0ĴƐ6ǍÝMmQd^�dʎ6

ȼȽ2"0�m�ê"*2�KʦɃǀɆÝ2�ȷêɆÝ2���hɆÝ�

ðď54-0�I�2�ǭɢǶ5ƛG�54-*	ġƐ6ǍÝ6mQd^

�d<ʀ×5ñâ$I*C57ʦ�JG6�hɆÝ7ĕ½ɆÝ<ɭƇ J

IŠɄ��I	 

� �ȷêɆÝ6ƐĩȄÓ16Åè7��@1D4��Gʦƥȋ17ɃǀɆÝ

5ǢǟM�00ʦƏȄƞÖƭMȾ-*	�hɆÝ7ƛȁǶ5ɏɲ JID

6174��GÖƭ5ľģ�ŠɄ1�I�ʦƥȋ17µ2µʜ�5ā@J

I�ʮ�MɃǀɆÝ6Ǹï2"0ʦǺıŌƐMȓÕ"*	ȞƯ2"0ȗ 86ʢ

6µ2µʜ5��0ɃǀɆÝ�Ơä5ƾȯ"0�I�2�ȁ J*	�6

ȞƯ�GʦƐĩĩȩ6ȞƯ2"0ĴƐ6ǍÝ�Ǯ#I67Œǣ6�22"

0ǭɌ JI	 

� mQd^�d6Ċʜ2"0ÔīŎê JI2�ʦ�d^�fzb��7�

hɆÝ6ɻġʀǯ2�ȷǶ5Ǩŝ/�I�2�1�I	ƐĩƏȮMŦ@$

Ɵġ6�hɆÝ6ɻġʀǯ6�.7ʦɓƛ6ƒȱʤɢɓ6�hɆÝʥ<6

Ĭʠ�ĬǗ6űǍʤĬɓ6�hɆÝʥ6ƈǯ1�K�	ɢɓĩȩ2Ȁǫĩ

ȩ57�Ʌʏɹť7AGJ4��ʦĩȩ6ıɧ2ƖǍ6P�t��d2�

�Ðɷ6ǨŝMŻƊ$I�2�1�I	ɢɓĩȩ6ěýʦȝʠǶ5ƃɰø

ȯ4ĒŔ2��Ñ±Ƕ4ıɧ5ʦɓƛ2��ɢǭǶ4ƖǍMʀǯ"4�J

84G4�	�ƖʦȀǫĩȩ6ěýʦɢǭǶ5ƃɰ&!IMŜ4�Ȁǫ2
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��ŸɧǶ4ıɧ5ʦȀǫĬʠ2��ȝʠǶ4ƖǍMʀǯ"4�J84G

4�	Ñ±Ƕ4ıɧ57ȝʠǶ4ƖǍʦŸɧǶ4ıɧ57ɢǭǶ4ƖǍ2

��6�ȳǣ4ıŢ/�1�K��Gʦ��5Ȁǫĩȩ2ɢɓĩȩ6Ðɷ

6đʕťMŻƊ1�I	 
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Nk/<xWh�q�p�

 

ĺļȃƼ(2007)ʧ�ƐĩƏȮĩ6ŬȊ2ķƢ�ʧ¡ʅʬ�s��Oƞůʧ 

ĺļȃƼ�ġǜĨǊ�Ƨʉƥåǆ�ĺǽɼȃƼ(2013)ʧ�ƐĩƏŁMǸŻ$ƏȮ

ĩʄÙŅƿĩǮ6ɢɓɛɥ5ʏ$Iȫİ�ʧƘƥȄĩƏȮĩ­ɚ�ȄĩƏ

Ȯǿȉ�ʦ37(3)ʦ226-234ʧ 

ĺļȃƼ�ĸõǁš(2000)ʧ��ȷê6ɻȇ5ʏ$IɛǽɢǶ�ɏûɢǶÖƭ�ʧ

ƘƥƐĩƏȮĩ­ɚ�ƐĩƏȮĩɢȉ�ʦ75ʦ1-22ʧ 

ĹƥĆģ�ĴʏǤȘ�ƵƧʞ�°
ƣǁ�§ 39ÿ(2012a)ʧ�Ƥƪ<9K�IƐ

ĩʩ�ʧƫ¡ʬċƮʝʧ 

ĹƥĆģ�ĴʏǤȘ�ƵƧʞ�°
ƣǁ�§ 39ÿ(2012b)ʧ�Ƥƪ<9K�IƐ

ĩʪ�ʧƫ¡ʬċƮʝʧ 

ĹƥĆģ�ĴʏǤȘ�ƵƧʞ�°
ƣǁ�§ 39ÿ(2012c)ʧ�Ƥƪ<9K�IƐ

ĩʫ�ʧƫ¡ʬċƮʝʧ 

V[m�, C.ʣ�i��e, I. (1967/2001)ʧǾƽņĢʃh ɒ ʨɦğĸǛǅöh Ɍɟʱ

�Ũă6Ũă�ʧƫ¡ʬƕǌȂʧʰðȻǦʬ1923Ņʱ 

ĔĪɺ(2013)ʧ�ƐĩƏȮ5��Iɢɓ6ǭɌ2ĩȩŻĳ5ʏ$Iǿȉ�ʧƤÎØ

îĝĩ¯ɢƒʦňĻġĩʧ 

ēȊƏȮƎȑǿȉŰ(2012)ʧ�ńŬ 24ŅŌÍēĩà�ĩȩǩǋɡƱʬɔ¶ȞƯ6

~R�n�ʦhttp://www.nier.go.jp/12chousakekkahoukoku/index.htmʧ 

^��_�x, A. N., c��{�^, I. G.ʣz�}�x, A. V. (2003)ʧ�ĸĈʃ�
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ʟěȸĆʰɒ �ɦ^��_�x6ȀǫɢÌʌ�ʧƫ¡ʬƵëÕǦƳŎ­Ȃʧ

ʰðȻǦʬ1995Ņʱ 

gb���, F. (1972)ʧĴƮȹģʰɒ �ɦ�ȷɍɝĩɣȨ�ʧƫ¡ʬĺǎƞŋʧh ð

ȻǦʬ1949Ņʱ 

ƚǰɶ(2013)ʧ�ƐĩƏȮ5��I�ȷê2(6ĤŒťÚƔ5ʏ$Iȫİ�ʧÍē
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N?>@�f;���

 

� ǖƿƑŁ6ĳŉɈǝ5ƵƲJ�0*Ǥ 1 ǡ 2 Ǫ�ŬD�5"*67ɷĕŢ6

Ʀ¼6¯Ŷ5ɚIFɔȖ4ȩȱŧƦ2"0ɷ
ȩǔ³ȴÉ��ŕŞ1�F2��

 21�F�Żǡ17(GJɷVrTeYu{Ȱ6ƑŁJǄ�0šǛŲ6aN

ZV~Z6�5ȗ¶$�(6ɞɷ“reification”2��ȝȍ�ŵÀ4ōř�E24

F�(G7ɷ 6ƑŁ�ȩǔ³ȴÉǁȰ2VrTeYu{Ȱ6�Ȃ5ȗ¶!G

F�D1�F�VrTeYu{Ȱ5��0“reification”ɵ��ɷȠØ³ȴÉ2ȡ

¶$Fɶ7ɷđȴƓŉƦ6�.1�F� 

 

 

1.� �������k����N?>@v6lO@ 

 

� VrTeYu{Ȱ5��0ɷƑŁĳŉ7
đȴƓŉ object construction�2�

�ȝȍ1ÓEŎIGF�( 1Żǡ17ɷđȴƓŉ6șƲ�DǖƿĈȀ6ìɣ

Ń5.�0Əȟ"0>*�� 

� VrTeYu{Ȱ5��0ɷ
đȴ�7
ºƬđȴ primary object�2
aNZ

V~Zđȴ discursive object�6�.5·ɮ!GF�ºƬđȴ27ƺǁǋ4ƺɵ 

�8ɷƎĄɶ6 21�F�aNZV~Zđȴ7ɷČ�J��ȅȠ2"0Ċǿ
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!GF(Sfard, 2008, p. 166)�Č�2ȅȠ6Ċǿ5.�07ɷǤ 3ǡJÐƸ!G*

��4���17ɷıȦ6ȠØ�ȅȠ1�EɷŕǗ!G0�Fđȴ174� 

2Jİȯ$FúÚɷ(6ȠØ5�ǹJĭ� 22$F� 

� VrTeYu{Ȱ5��0ɷđȴƓŉ7aNZV�ZđȴJƓŉ$F 2J

ŕ"ɷƓŉ7âÜ2"0ƻĻ/�DGF� 6âÜŧƦ6ĠǇ5C-0ɷaN

ZV~Zđȴ7!D5
Í�ǋaNZV~Zđȴ simple discursive object�2
Ȕ

ÚǋaNZV~Zđȴ compound discursive object�6�.5·ɮ!GF�Í�ǋ

aNZV~Zđȴ7ɷȅȠ2Í�6ºƬđȴ6ɧĩđɵ �8ɷ	n^ɷǀČ6

Ƽ
ɶJ.�F
Ʃǘ baptizing�5C-0Ɠŉ!GFA61�F(Sfard, 2008, pp. 

169-170)�ȔÚǋaNZV~Zđȴ7��6ŧƦ1Ɠŉ!GFaNZV~Zđȴ

1�Fɽ 

�
ȔÚǋaNZV~Zđȴ�7ɷǀĆ"0�FaNZV~ZđȴBºƬ

đȴ5đ"0ɷ��6ŧƦ6�.JǄ�0ÜȤB�ÜȤJ��F 25C

-0ǂ#Fɽ 

}
Û�É saming�ɽ G=136C�4ŧƦ1A
Û#�27>4!G0

 4�-*�G3Aɷ�FƻĊ6ɗ#*ƺȫ6ɠÚ15��0Ǐ�5ÓE

ų�Öȅ1�Fþ�6�ƺ5ɷ�.6ȅȠJ¾Eı0F 2ɵ�.6Ü

                                            
1 Sfard (2008)7
ɗ#*dv`Nj6ɠÚ�5.�0ƙ6C�5ɂ<0�Fɽ�A"�
Fdv`Nj6ɠÚ�ɷ$15(6ɠÚ´5�Fdv`Nj�DȰǁǋ5Ĕ¶!GĹF

$<06dv`NjJÞK1�F4D8ɷ(6dv`Nj6ɠÚ7ɗ#0�F2�į!

GF��(p. 170)�Ŋ�ï6ĈƊŢĈ�D� J��G8ɷȵ6ŢĔ°Ķ6�ĈƊŢĈ5
��0ɷţŢ5ɚ$Fdv`Nj6ɠÚ7ɗ#0�F�ɷĕĈƊǩŢ6ŤȆ17 6d

v`Nj6ɠÚ7ɗ#0�4��4�
dv`Nj�5.�07Ǥ 2ǡ 1.1Ǫ6ȇȢJ
ÐƸ!G*�� 
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½J��F 2ɶ 

}
Qk\xÉ encapsulating�ɽ�F�.6ɠÚ5�.6ȅȠJ¾Eı0ɷ

=2@DG0�F$<06ɠÚ6q{g~6Ńȷ5ȝÑ$Fɞ5ÍŢ

ĳ1 6ȅȠJǄ�F 2 

}
ȠØ³ȴÉ reifying�ɽ��.�6đȴ5ɚ$FɈǝ5.�06ƺȫ�ɷ

đȴə6ɚ¢5ɚ$F
Ůə6Ȍ,* timeless�ƺȫ2"0�Ī7ȫD

GĹFɷ2�� 26Ã�J¥E0ɷ�.6ÜȤB�ÜȤJĔ°$F 

2�(Ȣɺ7ǥȂÁǥ; Sfard, 2008, p. 170) 

Ʃǘ5C-0Ɠŉ!GFaNZV~Zđȴ6ɧĩđ5CFĊĬÉɵđȴ O =	ȅ

Ƞ S, Č� R
ɶ5¦�2ɷÛ�É5C-0Ɠŉ!GFaNZV~Zđȴ7	Ü

½, đȴ6ɠÚ6ȔŢ6Ȗǰ
ɷQk\xÉ5C-0Ɠŉ!GFaNZV~Zđ

ȴ7	Ü½, đȴ6ɠÚ(GȈ�
ɷ("0ȠØ³ȴÉ5C-0Ɠŉ!GFaN

ZV~Zđȴ7	Ü½, đȴ5ɚ$FɈǝ
2"0ɷ(G)GƻĻ/�DGF� 

� Û�É6� 2"07ɷa/bɵaɷb72A5Ţą6¹ɶ6ĳĬ1Ƞɂ1�F$

<06ȑȠ5�.6ȅȠ
·Ţ�J¾Eı0F 2���DGF(Sfard, 2008, p. 

170)�=*ɚŢ�ĬɷTviɷȑ5C-0ȑǀ!GĹF 27ɷ GD�.6đ

ȴ6Û�É2"0ɚŢ�Ɠŉ!G0�F 2Jņà"0�F(Sfard, 2008, p. 170)� 

� Û�É5��07ɷa/b6ĳĬJA.Ţ6ɠÚ6Ȗǰ5²Ʉ$FÜ½2"0·

Ţ�Ǆ�DGF�ɷ·Ţ6Ńȷ5.�0ɂ<F2�ɷɠÚȈ�6Ü½2"0A

·Ţ7Ǆ�DGF 2A�Eɷ 6úÚ6âÜ7Qk\xÉ2"0ƻĻ/�D
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GF2�=*đȴ
ƒ(x) = x21Ċǿ!GFɚŢ ƒ�7ɷ(6Ĭ2ȑ2Tvi6Û�

É5C-0Ɠŉ!GFúÚA�G8ɷ(1, 1)ɷ(2, 4)ɷ(3, 9)2�-*ɧĩđ6Qk

\xÉ5C-0Ɠŉ!GFúÚA�F(Sfard, 2008, p. 171)� 

� ŴĶ5ȠØ³ȴÉ1�F�ɷ(A(A·Ţ7
·�F�B
¾F�2�-*

ş�J a/b6ĳĬ2"0]OpyZ5ĊĬÉ"*A61�F2Ŗ�DGF� �

8
Ì·5·�F�J
1/2�2á:61�F� 6ÆȤ�DÜȤ;6Yib5

ȠØ³ȴÉJŕŞ1�F�=*đȴ
ƒ(x) = x21Ċǿ!GFɚŢ ƒ�5ɚ"0Aɷ

(1, 1)ɷ(2, 4)ɷ(3, 9)2�-*ɧĩđ6ɠÚ6Qk\xÉJȐ�½5ɷ �8 2J

                                            
2 ůɇÜȤ2ɠÚÜȤJÊ»"4�ũŻȫ5��0ɷÛ�É2Qk\xÉ6ĠǇJŬǖ
5$F 27Ďŭ174��"�"œȴ6ŢĈǋĊĬÉ2VrTeYu{Ȱ5��Fđ

ȴƓŉJƟȽ"0>F2ɷ 6Ʋ7þĖŬǖ54FC�5łIGF�ŢĈǋ57
đȴ

�D6œȴ�(ĥƄ, 1970, pp. 86-87)6kz\Z7ɷÛ§ɚ¢5CFɠÚ6ɮ»2ÙÛ§
ɮ6ȖǰÉ5C-0ƻĻ/�DGF(ĜĞ, 1990, pp. 112-114; ĜĞ, 2007, pp. 59-60; Ɏɨ, 
1985, pp. 87-90)� GJíǗ$F2í 4-16C�54F�=%đȴ6ɠÚ Ω5Û§ɚ¢
R�°F 21ɷǎã·¾Ω�1�F�ƙ5Ω7ÙÛ§ɮ6ȖǰÉ5C-0ɷR5CF
Ω6æɠÚ Ω/R54F� 62�ɷΩ�D Ω/R;6ƕƭǋ±ē πJ R6Ċ@Fœȴ2
���  1ɷí 4-15��0ɷΩ6ÙÛ§ɮ5âÜ$F 2ɵR5CFɮ»ɶ�Û�
É5ɷ("0 Ω/R6Ȗǰ5âÜ$F 2ɵȖǰÉɶ�Qk\xÉ5ɷ(G)GǏı$
FC�5łIGF�4�ȠØ³ȴÉ5ɚ"07ɷ(6Ċǿ�D"0ɷđȴ�D6œȴ2

��CEAɷ
ş��D6œȴ�(ĥƄ, 1970, pp. 86-87)2đĿ$FǄȫ2>F6�Ăı1
�H��$4I,ɷş�;6âÜ�ȠØ³ȴÉ1�F2ȁ�DGF� 
 

 
. 4-1. 6l���Bl(9:, 2007, p. 60) 

RtCJrSSgiJ

2-2 (m. 1990a. p.112)

Lfzn^(DTTii, -e
(semantical) Ltzi!)^-DX,

F^MdomM^a, ^zTm^^n

(2) ftf^)!)^60ai^ J: 5,;- ;
ty •>'X ic± t (±, >X<D I ^ icjiS$ ^;5,„

i'LM^m:i^^t, nrnm^:. ^lx.
•r^mnmizj:^x!(^m^'ifhti6mizw>mLfzcoordinated m<y)^tx'i>

^£A,t^j:iH£, symbols (7)±xm^7^fi^&.
tiHZ^^<0±X'M^$tl^^^hX-^6o} (t'Tvi, 1972b, p.27)

^xhh-h\ ^(Dm^ii,

rv^-z,;6^^T-S)^o » iiJjKtfi, M'^m(D$,:hmmz, $m<r)mWi.i:^B
(50

^•^:h Wi^x$)i> it)^ c: t v^ ^ ^<d:^V.fz ^ fifzW.

\fzt\,

rixj, \ttibi>L [hn^j, [<h^^i, rt^ti r-fp^tj,
rt>o < f}:i^;l1-J

mmx^-r^x,

c CO J; -5 ic, h $'1-1 c 6 i±.

;i^f)-e^<, •?r(Dl(i^izi::hU^^^hi>MWLt^o Ltz-A^oXmtzhz-gMt^

^^(D^m9fJz},±, :i)s:K6^tc|si-:ii:^6<)'=ef--;HcL75>iiffl'e§^v>|Sii6^
!5r (categorical) 2|s:g«)lC^^c;&

(non categorical) <2rS^> t ^ '̂ab ^ (^EB. 1974, p. 190)o J--^ 'J

Tv^tttf, 'eti75^'w^^#stont;i.ww'5:<2ramic, ^Lxmm^hnm^
^®J£tciiLitJ6Tv^ttif, n^<DWMt
J; ^ lcS:bti..5)o

(syntactical) ^ ^ b. iZ^ ^ ^ o

3. llllt-f ^--:^-?-L-C}fta
^p;fvfetic7):^®tcaboT, ^fitLX

(5;
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��" 4JĹFş��Dɷɧĩđ
(2, 4)�JĔ¶$FɈǝ�ľȖ1�F� 6

Ɉǝ7Ȟǩ2��ş�Jɧĩđ6ȅȠ5Ǿ�ŝ�0�F61ȠØ³ȴÉ1�F� 

 

 

2.� �2MD2C[G����ZT("�6lO@�%K 

 

2.1� %K�FQ 

� ŻǪ6·ƃ1�Ǆ!GFšǛŲ7ɷèƄɱ6�ĈƊŢĈšǛŲ�źƁ;9H

�FŢĈɻ�(ěŻ}�, 2012bɶ1�F�=*ɷŻǪ7�ĈƊšǛŲ6ǖƿÍ­

J·ƃ$F�ɷǂķ�Ɠŉ"*ĈȀđȴJĿǄ$Fúɤ2"0Ŗ�DGF
ç

ɭ�B
 ɭ�7ɷŻǪ6ɚĽ�ɷǕǞđȴ�Dɛý$F� 

� ŻǪ6·ƃ17ɷĈȀđȴ
p = a/n��Ɠŉ!GF=16ǖƿÍ­�6ȅȠ

2Č�6ɚ¢ɷ("0ȅȠ2Č�6śǷŧƦ5.�0Əȟ$F�ȅȠ2Č�6

ɚ¢6ƻĊɷ.=EȅȠ2(G5Ɇ4FČ�6ƻĊ7ɷȑǀƔĬ6üĎJōř

�E5Ȑ�� �8ɷ�FũĢȝȫǋ4ȑȠ��Ţǋ4ȑȠ5üŝ!G0�F

úÚɷ½Ȃ�Č�ɷĶȂ�ȅȠ2"0ÛĊ!GF�4�ɷ�.6ȅȠ5đ"0

Č�7�.1�FľȖ74�ɷȔŢ6Č��Ɇǵ!G0�FúÚA�F�ȅȠ

2Č�6ɚ¢6ƻĊ5��07ɷÙđȴƓŉ6Ċǿ5ĸ�8ɷȑǀ�ǭ6üĎ

174�ɷŦ"�ÜȤ6Ĕ°5ƧǍ$F6�ǰż4·ƃŧǆ1�H��"�"

šǛŲ57Ɣ�4ÜȤ�Ǌú"ɷ(6�57ıƶɷǖƿÍ­6ƓɅ57ǎśǋ

5Ĵɥ"4�ƺA�Fɵ �8ÜȤ
U~R�ɶ�.=Eɷ
Ŧ"�ÜȤ6Ĕ°�
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2��șƲ7Í­6ƓɅJŖ�F*@57ĺșǋ$�F�( 1ŻǪ17ɷȑ

ǀ�ǭ6üĎ2��CEğșǋ4țƲ�DÍ­J·ƃ"ɷǖƿÍ­6ƓɅ5Ɂ

E*�� 6C�5Mkz~^J2F 21ɷǐ5·ƃ$<�ÜȤAŬD�5

4F2AŸĵ!GF� 

� ȅȠ2Č�6śǷŧƦ5.�07Û�ÉɷQk\xÉɷȠØ³ȴÉ2���

.6đȴƓŉ6Ċǿ5ĸ-0·ƃ"ɷƩǘ5.�07÷Żǋ5Əȟ"4��(

G7ɷƩǘ2��đȴƓŉ7ŴAǰż4Ü/�ȐƳ1�EɷǖƿĈȀ6ìɣŃ

6Ȗë27ȁ�DG4��D1�F� 

 

2.2� �2MD2C[G����ZT("�6lO@ 

� ǖƿ6Ĕ°ƞɜ1�F�ĈƊǖƿÍ­7ɷ
U~RJɰ<FƢ@ŧ2"06V

O{Ő��2��ǀČǋ4úɤ�DZ]~b$Fɵí 4-2ɷ4-3ɶ�ƙ5ɷVO{

Ő�6Čɳ6�ƞɜ6Ɉǝ�Ǘ!GFɵí 4-4ɶ�("0ɷČɳ6ǵƅ�ȑ2"

0ŜǗ!GFɵí 4-5ɶ�  =16šǛŲ6ęɘ1ɷIGIG7�.6ǖƿÍ

­6đȴƓŉJŕŞ$F 2�1�F�.=Eɷí 4-5 JȅȠɷí 4-2�4-4 J

Č�2"0ɷ
Čɳǵƅ2"06ȑ�2��đȴ�Ɠŉ!G0�F2��F�í

4-57ɷVO{Ő�6ČɳɈǝJ(6Č�2"0ÞK1�F61ɵí 4-46ɵɺɶ

2ɵɻɶɶɷđȴ	í 4-5, í 4-2�4-4
6ƓŉɈǝ7ɷÙđȴƓŉ6Ċǿ�Dɷ

ȠØ³ȴÉ2"0ƻĻ/�DGF�Ǥ 1 Ǫ6ȠØ³ȴÉ6Ċǿ5CG8ɷȠØ

³ȴÉ6ǲƲ24FȅȠ7ÜȤ��ÜȤ1�F�í 4-557Ʃǘ5C-0
ƙ6

ȑ�2��ÜȤ���DG0�F*@(ěŻ}�, 2012b, p. 138)ɷí 4-5JȠØ³



]u\vC[G�
�����$0��7D�Q&�q1/HWe-�

 120 

ȴÉ6ǵƅ2ȁ�F 25çɭ74�� 

 

 

 

 

 

 

 

 

. 4-2. ,rRP(8J� , 2012b, p. 136) 

 

 

 

 

 

 

 

 

. 4-3 ���.(8J� , 2012b, p. 136) 

� ƙ5  =11�ŉ"*ȑ�DÙȥȐêŢ5��FɵOɶ6ǏđĪŢJơ@ɷ

TviȑȠ5üŝ$Fƞɜ��F�.=Eɷ�½5Ɠŉ!G*đȴ	í 4-5, í
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4-2�4-4
6ȅȠ1�Fí 4-5 6ȑ7ɷȅȠ6==1�FI�174�ɷí 4-6

22A5í 4-76Tvi6Č�24F�  1í 4-66ȑȠ7ɷí 4-5Jí 4-7

5üŝ$FɈǝ5ɚ$FȠɂ1�F�Dɷđȴ	í 4-7, í 4-5}4-6
7ȠØ³

ȴÉ5C-0Ɠŉ!G0�F2��F�í 4-7Aí 4-52ÛƔ5ÜȤ1A�ÜȤ

1A4��ɷƩǘ5CE
�6Tvi�2��ÜȤJ��DG0�F*@(ěŻ}

�, 2012b, p. 138)ɷ 6đȴƓŉ�ȠØ³ȴÉ1�F2��Ȝɓ7Ċǿ5Ƥ-0

�F� 

 

 

 

 

 

 

 

 

 

. 4-4. 4sAp(8J� , 2012b, p. 137) 

� ½ƞɜ=11í 4-56ȑ6ƻĻ6Ƞɂ2"0Ɠŉ!G*í 4-76Tvi7ɷ�

Ī7( �DǏđĪŢ6ÒſªÝJȭ>ÓF*@6ȠØ24F�.=Eí 4-7

7ɷí 4-86ȑȠ22A5
ǖƿ�6Č�24F�í 4-87TviȑǀJȭ>Ó

FȐǝJǨƀŲ�1ȑǀ"0�EɷɈǝ5ɚ$FȠɂ1�F�"*�-0 6
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ƞɜ5��FđȴƓŉ7ȠØ³ȴÉ1�F� 

 

 

 

 

 

 

 

 

 

. 4-5. 4s`L�d(8J� , 2012b, p. 138) 

 

 

 

 

 

 

 

. 4-6. d����'Ap(8J� , 2012b, p. 138) 

� �źƁ;9H�FŢĈɻ�5��0ɷ  =17
ǖƿ6ņà�2��Ǫ6

´Ď1�Eɷƙ57
ǖƿ6ơ@ŧ�2��Ǫ�Ƿ��
ǖƿ6ņà�6Ǫ5�
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�0Ŵǲǋ4ȅȠ24Fǖƿ7ɷ
ǖƿ6ơ@ŧ�6Ǫ5��0ɷXOVz5ɚ

$Fƽƥ6Ƞɂɵí 4-9ɶ2³�ǋ4ȞǩɈǝ6Ƞɂɵí 4-10ɶ22A5ɷǖƿ

6ơ@ŧ1�F
p = a/n�(ěŻ}�, 2012b, p. 142)6Č�2"0Ƙȅ"0�F�

í 4-107ȞǩɈǝ6Ƞɂ1�F�Dɷ  16đȴƓŉAĊǿ5ĸ�ɷȠØ³

ȴÉ2�� 2�1�F� 

 

 

 

 

 

 

 

. 4-7. 4s`L����(8J� , 2012b, p. 138) 

 

 

 

 

 

 

 

. 4-8. ���gn(8J� , 2012b, p. 139) 
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. 4-9. ����.(8J� , 2012b, p. 142) 

 

 

 

 

 

 

 

 

 

 

 

 

 

. 4-10. ZTh_Ap(8J� , 2012b, p. 142) 
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� �ĈƊŢĈšǛŲ�źƁ;9H�FŢĈɻ�6ǖƿÍ­JđȴƓŉ2��ș

Ʋ�D·ƃ"*2 Hɷí 4-116C�54-*3�ŻǕǞ17 GJ
Ɠŉ6Ź�

2á: 25$F�í 4-11CEŬD�54FǖƿÍ­6ƻĻ7ɷ(G�ȠØ³

ȴÉ6ɆǷ1ƓɅÉ!G0�Fɷ2�� 21�F� 

� VrTeYu{Ȱ5��0ɷȠØ³ȴÉ7
œȴǋaNZV~Zđȴ abstract 

d-object�6ƓŉŧƦ2"0ƻĻ/�DGF(Sfard, 2008, pp. 172-173)�đȴJ·

ɮ$FúÚɷ³�2œȴ6șƲ�DȐ�67Ģȱǋ4ōƞ1�H��ɷVrT

eYu{Ȱ5��0ɷ
³�ǋđȴ concrete object�2
œȴǋđȴ abstract object�

7ɷºƬđȴ�³�1�F2�� 27»5"0ɷƓŉŧƦ5C-0ȘĊ!G

F�$4I,ɷȠØ³ȴÉ2ɚɆ&%Û�ÉBQk\xÉ5C-06>Ɠŉ!

GFaNZV~Zđȴ7
³�ǋaNZV~Zđȴ concrete d-object�1�Eɷ

ȠØ³ȴÉ5C-0Ɠŉ!GFaNZV~Zđȴ7œȴǋaNZV~Zđȴ1

�Fɷ2�į!GFɵí 4-12ɶ� 6ȲȰ5ĸ�8ɷȠØ³ȴÉ7aNZV~Z

đȴ6œȴĪJ�ū!&FƓŉŧƦ2"0ƻĻ/�F 2�1�F�4�í

4-12 5��0ɷƩǘ7Û�É6ƻƝôɵČ���.ɶ2"0ÓEŎIG0�F

                                            
3 ZiL~c7
Č�É6Ź realization tree�2��Ɔǳ>JǄ�0çɭȜƢúɤJr
axÉ"0�F(Sfard, 2008, pp. 164-167)�ŻǕǞ17ƑŁĳŉúɤJÛƔ6ǉŅ1Ƞɂ
$F2��ņȱ�Dɷ 6Ɔǳ>J
Ɠŉ6Ź construction tree�2âÜ$F� G7ɷ
ZiL~c�“realization”JũŻȫ1��8
Č��2
Č�É�6�.6ņà1Ǆ�0
�Eɷ(6đǿȫ2"0½Ȃ57
ȅȠ�ɷĶȂ57
Ɠŉ�J¾Eı00�F2ȁ�

DGF�D1�F�=*ɷZiL~c��6ȠØȰȂ2Ǉ4E
Ɇɖ�(e.g., ��Ź, 2004; 
Presmeg, 2006)174�
Ź�2��ȑǀJā?67ɷ
Ɇɖ��ǹĳŃJÞņ"0�Eɷ
Ȕɡ4ɜĚƓɅJȑǀ$F57
Ź�6ŧ�Ɍ¸1�F2��ȜɓJ$F�D1�F

(Sfard, 2008, p. 166)�4�ȠØȰǋɆɖBČ�É6Ź2��ǉŅ6ȸƬ6�.7ɷ(6
ɣȜ!1ŵÜ4�PSw��(vQ{, 1972)6C�1�F(cf. Gravemeijer, 2002, pp. 16-17; 
Presmeg, 2006, pp. 165-166; Sfard, 2008, 165-166)� 
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2łIGF� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. 4-11. O@�Iv�2MC[G�ZT(" 

� í 4-11 6�Ɇ6ȠØ³ȴÉkz\ZJCE·ƃǋ5>0>G8ɷí 4-2 �D

í 4-8J(6Č�2"0A.ǖƿ7ǶȞǋǖƿ1�F� 6Ʋ5Ǥ 3ǡ6ȲȰJ

ȹ=�F2ɷĕŢ6Ʀ¼6¯Ŷ5ľȖ24Fq]Ș¼1�Fð¤Ș¼7ɷǶȞ

ǋǖƿ2"06ǖƿ6Ɠŉ5ɚIF�ƞǍ�D�ƞǍ=16ȠØ³ȴÉ6kz

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 4-2 

 
 
 

������

� 4-4 

� 4-5 � 4-6 

� 4-7 � 4-8 


 � 

�

��

�

��

p = a/n 

� 4-9 

� 4-3 

� 4-10 


���	��
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\Z5��0ŵÄ5Ƙȅ"0�FA61�Fɷ2�� 2�I�F�����

G8ɷí 4-117ǖƿ2ð¤Ș¼�ɚɆ$F65�ƞɜ6ȠØ³ȴÉJǴFľȖ

��F 2JǗ"0�EɷĕŢ6Ʀ¼6¯Ŷ6ìɣŃ6�ǢJǗ"0�C��ɷ

 G7�ĈƊǖƿÍ­6W~x1�F p = a/n5ȉF*@6Ǥé6ȠØ³ȴÉ2

ǸÚǋ5·ƃ!GF2�ɷCEɔÿ4çɭJŬD�5$F� 

 

 

 

 

 

 

. 4-12. 6l�X�o!(Sfard, 2008, p. 173) 

� ǶȞǋǖƿJŢĈǋǖƿ;2śǷ$F 2Jņí"0�ǅ!G0�F1�H

�Ǥé6ȠØ³ȴÉ�ņà"0�F67ɷ�ĈƊǖƿÍ­6Ŵǲƞɜ5��0

ð¤Ș¼6¡§�Ȏ"���4Fɷ2�� 21�F�(G7ɷí 4-11Jí 4-13

6C�5ǆȠ$F2CEŬǖ54H��Ǥ��DǤ�6³ȴÉ=17ɷČ�ə

5Ŭǖ4ɚɆ��Fɵ
çɭŤ2Čɳōɧ�ɷ
ȑ2ȑȜɓ�ɷ
Tvi2TviȜ

ɓ�ɶ�ŧɷǤé6³ȴÉ5��FČ�ə6ɚ¢7ȈŬ4A6174�ɷ
ÛƔ

5ǖ�D"��5C-0ƴǁǓǁɚɆ/�DG0�F5$�4��.=EɷǤ

é6ȠØ³ȴÉ6ƞɜ5��0ɷ(G=11Ɠŉ"0�*ǶȞǋǖƿ7ľ%"

AľȖ14��ŝȝ$G8ɷŢĈǋǖƿ6ȲȰ7ǖƿČɳJ½Ŝ5"4��Dɷ

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��!�#� �#!�#�

� �#� �������#�

�#!������
�#&"��#��	
������
���
����#�

� �#� ��!������
�#&����
��
���	������

�������#
$"��#���%�
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ð¤Ș¼7ľȖ2!G4�� �"*�ĈƊǖƿÍ­5��FđȴƓŉ6ƓɅ

J>F2ɷ�ĈƊ6ǖƿĈȀ6ǵƅ2"0ĕŢ6Ʀ¼�ǂ#F67ɷȈƶ4ǀ

ȴ2"0ǁȜ!GĹF� 

 

 

 

 

 

 

. 4-13. Vi.v. 4-11 

 

 

3.� t^2MD2C[G����ZT("�6lO@�%K 

 

3.1� %K�FQ 

� ɴǦĈƊǖƿÍ­6·ƃ1�Ǆ!GFšǛŲ7ŢǕ¶ƹ6ɴǦĈƊŢĈšǛ

Ų�ɴǦĈƊ ŢĈ A�(ěɐ}�, 2012ɶ1�Eɷ·ƃđȴ24FǨŌ7ǖƿÍ

­6µɫ6ĕǪ
ɼ �ȴ2ǖƿ�1�F�=*ŻǪ7šǛŲ6ǖƿÍ­J·ƃ

$F�ɷǂķ�Ɠŉ"*ĈȀđȴJĿǄ$Fúɤ2"0Ŗ�DGF
çɭ�B


 ɭ�7ɷ½ǪÛƔ5ɷǕǞđȴ�Dɛý$F� 

� ŻǪ6·ƃ17ɷĈȀđȴ
ǖƿ��Ɠŉ!GF=16ǖƿÍ­�6ȅȠ2
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Č�6ɚ¢ɷ("0ȅȠ2Č�6śǷŧƦ5.�0Əȟ$F�½Ǫ6�ĈƊš

ǛŲ6·ƃ5��07ɷȑǀ�ǭ6üĎ5ƧǍ"*�"�"ɷǩŢ2śò"*

ŢĈ1�F�ĈƊŢĈ2ɷǩŢJɢG?"HÿĈŢĈ2Ɇɚ$FŢĈ1�Fɴ

ǦĈƊŢĈ6ȷ6ɋ�Jȁ�G8ɷɴǦĈƊŢĈ5��0ŢĈǋđȴ�íĬ2

��CEAȝȫJǄ�0Ɠŉ!G0�� 27Ņ«5ɣ�4��"*�-0ɷ

ɴǦĈƊ6šǛŲ·ƃ5��07ɷŦ"�ÜȤ6Ĕ°5ǒǍ"4�DđȴƓŉ

5.�0Əȟ$F�ÈȰ(6ɞɷšǛŲ�5ǀGF$<06ÜȤJȧǱ5Ƀ-

0��2�� 27ȐI%ɷǖƿƑŁ6ĳŉ52-0ɔȖ1�FA6JɌċɍ

Œ$F 25$F�ħ�šǛŲ�17ɔȖȫÕ�Ų�Jü�0ȑȠ!G0�F

�Dɷ(GJŕƕ2"0·ƃJȐ�8C�� 

 

3.2� t^2MD2C[G����ZT("�6lO@ 

� �ɴǦĈƊ ŢĈ A�(ěɐ}�, 2012)6ǖƿÍ­6
ɼ ǖƿ2�ȴ�7ɷ!

D5�.6h~bɵ5-Aɷ5-Bɷ5-Cɶ5·¾!G0�F�ǖƿÍ­5��FŴº

6đȴƓŉ7ɷ
5-A ȥȐ2�ȴ�6
ȥȐ�6Ɠŉ�Dă=F� 6đȴ6ȅ

Ƞ
ȥȐ�7(6Č�1�F
Û#ƀ�6A21ǽEȿ$ 2�1�FČɳB

țĐ�Jɷ]OpyZ4ȑǀ.=EÆȤJő�*ȑǀ5Ǿ�ŝ�*A61�F

*@ɷ 6đȴƓŉ7ȠØ³ȴÉ2"0ÛĊ!GF�ƙ5ɷ 6ȥȐ2��đ

ȴJǄ�0
�ȴ��Ċǿ!GF�CE³�ǋ57
ȥȐ6ǵƅ2"0ȸ F

�Ƈ�JɷÆȤJǄ�4�ĉ±4ÜȤȑǀ5Ǿ�ŝ�*A62"0�ȴ�Ĕ°

!GF�"*�-0ɷ 6đȴƓŉ7ȠØ³ȴÉ1�F�ŴĶ5ɷ
ƌ­�ȴ�
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2
±�ȴ�JƓŉ"0 5-A7ĤJɗ#F�±�ȴ6Č�7ɷ
�ȴ�ɷ
XOV

z6Ǎ5ɚ$FƕŻǟə6í�ɵí 4-14×6 5JÐƸ!G*�ɶɷ
UȈȺ1ȑ!

GF�ȴ�1�F�"*�-0ɷ±�ȴ6đȴƓŉ7
UȈȺ1ȑ!GF�ȴ�

6ŮəJő��ƐJǴ0�F61ɷȠØ³ȴÉ2ÛĊ1�F�ÛƔ6ōɧ1
ƌ

­�ȴ�AƓŉ!GF� 

� 
5-B ÛƔ5ǖ�D"�2�6ǖƿ�7ɷ
ÛƔ5ǖ�D"��6Ɠŉ�Dă

=F�đȴ
ÛƔ5ǖ�D"��7	
ÛƔ5ǖ�D"��ɷ
�FȥȐ5��0ɷ

36ƌ­�ȴ�ȸ F 2AÛǝĪ5Ÿĵ1�F�
2ĊĬÉ1�F�"*�-

0ɷČ�6ȑȠ�DȅȠ6ȑȠ;6üŝ5��07ɷÆȤ6ƫĖ�>DGF6

1ɷ 6đȴƓŉ7ȠØ³ȴÉ2"0ƻĻ/�F 2�1�F�5-B6Rs_k

Zb~{7
ǖƿɹP(A)�1�F� 6đȴ6Č�7ɷ
ÛƔ5ǖ�D"��ɷ
ȸ

 E�FúÚ6ŢJ N2$F�ɷ
�ȴ A�ȸ FúÚ6ŢJ a2$F�ɷ
a/N�

6é.�ŕŞ!GĹF4�ǖƿɹP(A)6Ɠŉ7ɷ
ȸ E�FúÚ6ŢJ N2$F�ɷ


�ȴ A �ȸ FúÚ6ŢJ a 2$F��DÆȤJő�kz\ZJǴ0�F6

1ɷȠØ³ȴÉ2�� 2�1�F���6ȲȰ7í 4-146C�5=2@DG

F�4�ɷ
5-C �H�H4�ȴ6ǖƿ�7ǻȀçɭ6Ǫ1�F*@ɷŻǪ6ȁ

Đđȴ574D4�"ɷČɞ5ɔȖ4đȴƓŉAǖȩ!G4�-*� 

� �ɂ6·ƃ5CEɷɴǦĈƊǖƿÍ­6Ĕ°ɐ57ɷ�ƞɜ6đȴ6œȴĪ

6�ū�Þ=G0�F 2�ŬD�54-*� 6đȴƓŉkz\ZJ>G8

                                            
4 šǛŲ�17
ȸ E�FúÚ6ŢJ Nɷ�ȴ A�ȸ FúÚ6ŢJ a2$F�2�
Eɷ
ȸ E�FúÚ6ŢJ N2$F�2��ȑǀ74��ɷǬư6*@5 6C�5
ȑȠ"*� 
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I�FC�5ɷɴƊŢĈ5��Fǖƿ7ŢĈǋǖƿ2"0ȘĊ!G0�F��

ŧɷĕŢ6Ʀ¼6¯Ŷ5ɚIFð¤Ș¼7ɷǶȞǋǖƿ6aNZV~Z1÷Ż

ǋ5ľȖ24Fq]Ș¼1�F�"*�-0šǛŲ6đȴƓŉ�ɷɴǦĈƊ6

ǖƿÍ­5��0ð¤Ș¼7�Ȗ4q]Ș¼1�F�ľȖ54F2"0Aɷ&

�'�ǖƿČɳ26ɚɆ�ŰǗ!GFȠØ³ȴÉ6�ƞɜǍ=11�H��ɷ

(6Ķ6�ê6ȠØ³ȴÉJǴ0ɷ(6ľȖŃ7ÿģ5ƫĖ$F�(6ņà1ɷ

ɴƊŢĈ5��FǖƿĈȀ6ǵƅ2"0ĕŢ6Ʀ¼�ǂ#F67ɷľƶǋ1�

F2��F�  
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4.� �^Cc����ZT("�6lO@�Om 

 

� Ǥ 1 ǡ 2 Ǫ�ŬD�5"* 26�.7ɷĕŢ6Ʀ¼6¯Ŷ57ȩǔ³ȴÉ

�ľȖ1�Eɷ G7ìɣ4�01�F2�� 21�F�(GJÔ�0Żǡ

17ɷ
³ȴÉ�2��ȝȍ6²ɄŃJɬE5ɷšǛŲȑȠ5>DGFđȴƓŉ

JÛĊ"0�*�ǖƿÍ­5��FđȴƓŉkz\Z6´Č�ȠØ³ȴÉ6Ɇ

Ƿ1�F2�� 2�ŬD�54-*�ɷȩǔ³ȴÉ2ȠØ³ȴÉ6ɚ¢ŃJ

ŬD�5$Fƞɜ5�*2ȁ�F�Ǥ 4 Ǫ7 6Ȯɭ5ÓEǳ?A61�Eɷ

 6Ȯɭ6ȜƢ7ɷ�ǦšȄJǸÚ$Fșī�DšǛŲǖƿÍ­5´ñ$Fĕ

Ţ6Ʀ¼6ȖëJŕŞ$F 2JÖȅ5$F� 

 

4.1� jY#l'�i*#l'�o! 

� O =	S, R
2��đȴȘĊ7ɷȕƨäĈ5ȸ -*ȝȫȰǋȼê�ɷZiL

~c6ǕǞ5ÿ�4ĴɥJ��0�F 2JǗ"0�F�2��67ɷȩǔ³

ȴÉǁȰ5��0ɷ
đȴ�2��ȝȍ�ƓɅǋV{\kYu{Bȩǔ³ȴÉJ

ȬŬ$F*@5Ǆ�DGF�ŧɵȧ"�7Ǥ 1ǡ 2ǪJÐƸ!G*�ɶɷVrT

eYu{Ȱ5��0(G7ȅȠ2Č�5C-0ȬŬ!GFA654F�D1�

F�.=E
đȴ��Ċǿɦ�DȒĊǿɦ;2üÉ"0�F61�F�("0

 G5�-0
³ȴÉ�6ȜɓAȩǔǋ4A6�DȠØǋ4A6;2ǜȐ$F

 254F� 

� ȠØ³ȴÉJÞ?đȴƓŉ6Ċǿ7�ɂ6ɄE1�F�ɷŦ"�ÜȤ�Ĕ°
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!GF2��đȴƓŉ5²Ʉ6ƻĻ7ɷA��.6ɔȖƑŁ;2Ŋ�JȪ��

(G7Ǥ 2ǡ 1.2.3Ǫ1ȝÑ"*đȴĈȀ1�F���6ȁĐ5©�0(6ƚǖ

4ĊǿJɷđJ4$ƑŁ1�Fq]ĈȀ22A5Ƞ"0� �ɽ 

�}
đȴĈȀ�ɽȫĲ6ûÁɷŦ"�x~^{6Ɠŉɷŏȩ!GFŦ"�

ƺȫ6ǂǃJɄ"0Ɋŉ!GFŨĆ6aNZV~Z6ŔÿJȑ$Ĉ

Ȁɾ"*�-0 6ĈȀ7ɷaNZV~Z6´ëǋŔÿ;2ȉF� 

� }
q]ĈȀ�ɽaNZV~Z6q]Ș¼6üĎ2ɚɆ"ɷaNZV~Z

5��FýëǋüĎ2*�0�ɚ¢$FĈȀɾ 6üĎ7ɷȝȍJĊ

ǿ"*EíĳJÛĊ"*E$F2�-*C�4ŇGȚ"K+�Ɛ�ɷ

C�ǔD4�»6ŧƦ1Ŧ*5ȐIGɷƻĊ6Ũǔ6ȝȍ�(6�Ǆ

ƦJü�Fɷ2�� 2Jņà$F��(Sfard, 2008, pp. 255-256; �ǹ

7ǥȂÁǥ) 

ZiL~c7đȴƓŉ2ĈȀ6ɚ¢Ń5.�07ɂ<0�4��ɷ 6đȴĈ

Ȁ6ĊǿCEɷĖ4�2A
ȫĲ6ûÁ�2��Ʋ1ɷđȴƓŉ7đȴĈȀ5

ɚɆ$FƑŁ2�� 2�1�C�� 

� 4� 6q]ĈȀ6ĊǿCEɷȩǔ³ȴÉ7VrTeYu{Ȱ5��07q

]ĈȀ5ɚIFA61�F2�� 2�I�F�4'4D8ɷş�ǋV{\k

Yu{2ƓɅǋV{\kYu{7Û#ƑŁ6Ǉ4Fȗ�ŧJņà"ɷ½Ȃ�D

ĶȂ;6ǜȐ6ƢĊǋƞɜ2"0ȩǔ³ȴÉJŕŞ1�F�D1�FɵȧǱ7

Ǥ 1ǡ 2.1ǪJÐƸ!G*�ɶ� 

� ȠØ³ȴÉJÞ?đȴƓŉ�đȴĈȀJƻĻ/�FǄȫ1�F�ŧɷȩǔ³
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ȴÉ�q]ĈȀJȩǔ�ǿǋ5ȫF*@6ƑŁ1�F2���Č7ɷZiL~

c6“reification”6�ǄƦ6¿ǋ4üÉJȠ"0�F�ȝȫȰǋȼêJǴ0ɷ
³

ȴÉ�7q]ĈȀ6çɭ174�đȴĈȀ6(G54-*61�F�"�" 

6 27ɷ
³ȴÉ�6ɔȖĪ6ƫĖJĖ"Aņà"4��đȴĈȀ2q]ĈȀ

6ɔȖŃ57¬Â�.�DG4��D1�F�q]ĈȀJŅĊ"4�đȴĈȀ

7ǟȏ1�Eɷ=*đȴĈȀJ½Ŝ"4�q]ĈȀ7ǟȰ1�F� 

� ��Jȹ=�F2ɷ2EI�q]Ș¼5ƧǍ"0ȁĐJȐ-*Ǥ 3 ǡ7ɷq

]ĈȀ6șƲ�DĕŢ6Ʀ¼6Ȗë;Ɂ-*A61�F2��F�"�"ɷq

]ĈȀ�Ɍ¸4đȴĈȀ6�5ȐIGF 27Ďŭ5Ņ«1�F�DɷĕŢ6

Ʀ¼6ȖëJŚǞ$F�1ɷq]ĈȀǋ¨ɤ5ƧǍ$F67ŧƦȰǋƾɝ1�

F�(6ņà1Żǡ 1ɷ2ɷ3 Ǫ7ɷđȴĈȀ6șƲ�DĕŢ6Ʀ¼6ȖëJŚ

Fȥ>2ƻĻ/�F 2�1�F� 

 

4.2� jY#l'��������kW3<' 

� Ǥ 4.1Ǫ6ȁĐCEɷšǛŲǖƿÍ­��Ɇ6ȠØ³ȴÉ5C-0ƓɅÉ!G

0�F 2JǗ$+�17ɷǤ 1 ǡ1Ŝȸ!G*çɭ;6VrTeYu{Ȱǋ

Ⱦś52-0�Ë·1�F 2�ŕŞ!G*�17ZiL~c�ǕǞȂ�ǂ6

ĩǌJŗ�*ǕǞđȴ1�Fȩǔ³ȴÉJɷVrTeYu{Ȱ6ǫǈ1ĊĬÉ

$F 271�4��� 6�0�Ɋŉ!GG8ɷǤ 1 ǡ1ŕŞ!G*ǖƿƑ

Ł6ĳŉɈǝ5Ʊ?ìɣŃJšŘĈǋ5ŕŞ$F 2�1�F� 

� ȩǔ³ȴÉ7
Û�ȑǀJȩȱ$F�ŧ6ş��DƓɅ;6Yib�2"0
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ƻĻ/�DGF�ɷ GJVrTdO[$Fɞ57ɷ��6�Ʋ6ƻĻ2"0

·ɢ"0ȁ�F2ɑÚ�C�ɽ 

� � � �� ȩǔ³ȴÉ7ş��DƓɅ;6ȩȱŧƦ6Yib1�F� 

� � � �� ȩǔ³ȴÉ7Û�ȑǀ6ȩȱŧƦ6Yib1�F� 

�6ƻĻ7VrTeYu{Ȱ5��0ɷȩȱŧƦAÞK+VoteU~Yu{

ŧƦɵVrTeYu{ŧƦɶ6Yib2"0ȠØ³ȴÉ5C-0ÓEŎIGF�

=*ƻĻ�J����F2ɷŨǔ6ȅȠ6Č�5Ŧ*4ȖǰJÁ�F 21�

F�Dɷ 6ş�5Ȧı$FđȴƓŉ7Û�É1�F� GCEɷȩǔ³ȴÉ

7VrTeYu{Ȱ5��0ƙ6C�5ĊĬÉ!GĹF� 

 ȩǔ³ȴÉɽȠØ³ȴÉ2(G5Ƿ�Û�É  

� Ǥ 2 Ǫ2Ǥ 3 Ǫ17ɷ�ĈƊ2ɴǦĈƊ6ǖƿÍ­5>DGFȠØ³ȴÉ�

šǛŲJɄ"0ÛĊ!G0�*���17
�ǦšȄ5��FǖƿÍ­�2�

�CEĨ�șƲ�D>F 21ɷǖƿƑŁ6ĳŉɈǝ5��Fȩǔ³ȴÉJV

rTeYu{Ȱ6ȫƦ1ŕŞ"0>*�� 

 

4.3� ZT("�6lO@�o��a+Wb5 

� �ĈƊ5��FǖƿƑŁ6Ɠŉ7ɷéƞɜ6ȠØ³ȴÉ5C-0ƻĻ/�D

GF� 6ǖƿƑŁ7ɷ(6Č�2"0ǖƿČɳ5ɚIFŢ�6ȑȠJA-0

�F 2�DɷǶȞǋǖƿ2á8GFA61�F�=*ɷ�ƞɜ6ȠØ³ȴÉ

5C-0Ɠŉ!GFɴǦĈƊ6ǖƿƑŁ7ɷ(6Č�2"0ƕŻǟəB
ÛƔ

5ǖ�D"��JA.*@ɷŢĈǋǖƿ2á8GFA61�F� 
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� ��CEɷ�ǦšȄ±�2��șī1>F2ɷǖƿ2��ȅȠ5đ"0Ǉ4

F�Ɇ6Č��ȠØ³ȴÉ5C-0Ɇǵ!G0�Fɷ2�� 2�1�F�"

*�-0ɷ  5ŢĈǋǖƿ2ǶȞǋǖƿ6Û�É2��đȴƓŉJŕŞ$F

 2�1�ɵí 4-15ɶɷȩǔ³ȴÉ5ɚ$FȁĐɵǤ 1ǡɶ2(6VrTeYu

{ȰǋĊĬÉ�DĹDGFǗå5ĸ�8ɷǖƿƑŁ6ĳŉ52-0  �ƢĊ

ǋ4ėɤ1�F�17 6úɤ7šǛŲ�36C�5Ư¶!G0�F6+H�

�� 

 

 

 

 

 

 

. 4-15. O@�Iv�^CcZT(" 

�  6șƲ�DɷǶȞǋǖƿ6¨�DŢĈǋǖƿ5Ɯ>ďFúɤ2��F�ź

Ɓ;9H�FŢĈɻ�6ǖƿÍ­J>0>F2ɷí 4-105>DGFČɳ26�

Ȋ5C-0ǶȞǋǖƿ2ŢĈǋǖƿ6Û�É;6ɒň�ǖȩ!G*��ŧɷ�ɴ

ǦĈƊ ŢĈɿ�6�57ɷǶȞǋǖƿ2ŢĈǋǖƿ6Û�É5ɚIFC�4Ƞ

ɂ7>DG4�� G7ǖƿƑŁ6óǎǋŢĈÉ(cf. Gravemeijer et al., 2000/2009, 

pp. 237-239; ÿȳ, 2002, pp. 56-61)Jņí"*�16Ɠŉ1�H��ɷĈÀ�Dȅ

À;2ɚĽJǜ"..�F�ũ6šȄǍƕ6ÆÝJȹ=�F2�ɷ�ǦšȄJ
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�ȶ$F(ŽɕŻ}ĜĞ}�, 2011)ǖƿŕĔ2"0ɷǶȞǋǖƿ2ŢĈǋǖƿ6

²Ć5ɚ$Fű4FȁĐ�ľȖ6C�5łIGF�ÈȰɷǶȞǋǖƿ2ŢĈǋ

ǖƿJ3,DA
ǖƿ�2á: 25C-0Û�É�íDG0�F2��Ȝɓ

A1�F�ɷ �"*
ƱñǋÛ�É��Ë·5Ƙȅ"Ĺ4� 27ɷ±ïĈ

ÀĈȀƽƥȯƈ6ǵƅ�DǗå!G0�F(ïǠšȄŠǧǕǞŌ , 2012, pp. 

283-286)� 
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�

 

� Ǥ 3 ǡ7ɪö�ȋ6șƲ�DɷŢĈĈȀ6ġǵ2"0ĕŢ6Ʀ¼�ǂ#F 

2J�į$FA61�-*�ɷǤ 4 ǡ7ǖƿ6ɪöîŵŃ5ƧǍ"ɷǖƿĈȀ

6ǵƅ2"0ĕŢ6Ʀ¼�ǂ#F 2Jɷņí!G*QwRtvp6ylx1

Ǘ"*�Żǡ6ǵȰ7��6C�5=2@DGF� 

� �ĈƊšǛŲ6ǖƿÍ­7éƞɜ6ȠØ³ȴÉƓɅ2"0ƻĻ/�DGF�

 6đȴƓŉkz\ZJ>G8ŬD�4C�5ɷ�ĈƊǖƿÍ­5��F

ǖƿ7ǶȞǋǖƿ1�F�ð¤Ș¼7ǶȞǋǖƿ5ɚIFA61�F�Dɷ

�ĈƊǖƿÍ­ɷƻ5ĈȀ6ºŸƞɜ5��0ɷð¤Ș¼7ŵÄ5Ƙȅ"

0�F�"�"ɷð¤Ș¼�ǖƿƑŁ2Ŭǖ5ɚɆ/�DGF=15�ƞ

ɜ6ȠØ³ȴÉJǴFľȖ��Eɷ  5ĕŢ6Ʀ¼6¯Ŷ6ìɣŃ6�

ǢJõə>F 2�1�F�ɷCEɔÿ467ɷ�ĈƊǖƿÍ­6W~x

�
p = a/n�1�Eɷ
ÛƔ5ǖ�D"��5÷/�Ţ§ȞǩŧƦ1�Fɷ

2�� 21�F� 6Ŵǲƞɜ6ȠØ³ȴÉ7ɷŢĈǋǖƿ;Ý��A

61�F�ð¤Ș¼7÷Żǋ57ǶȞǋǖƿ6aNZV~Z6q]Ș¼1

�F*@ɷ 6Ǥé6ȠØ³ȴÉ7ɷ�ĈƊ6ǖƿĈȀ6Ŵǲėɤ1ð¤

Ș¼��Ȗ54F 2JǗå"0�F�(6ņà1ɷǤ 3 ǡ6Ǘ"*ȓƚ

Ș¼B�ȋÉȘ¼6ŵÄŃJȹ=�G8ɷ�ĈƊ6ǖƿĈȀ6ǵƅ2"0

ĕŢ6Ʀ¼�ĳŉ!GF67ıƶ1�F� 

� ɴǦĈƊšǛŲ6ǖƿÍ­7�ƞɜ6ȠØ³ȴÉƓɅ2"0ƻĻ/�DG
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F� 6đȴƓŉkz\ZJ>G8ŬD�4C�5ɷɴǦĈƊǖƿÍ­5

��Fǖƿ7ŢĈǋǖƿ1�F�(6*@ɷȠØ³ȴÉJǽEȿ"ɷǖƿ

Í­6đȴ6œȴĪ7�ū"0���ŧɷ(6Ɉǝ1ð¤Ș¼6Ćñ¡§

7ƫĖ"0���"*�-0ɷɴǦĈƊ5��FǖƿĈȀ6ǵƅ2"0ĕ

Ţ6Ʀ¼�ǂ#F67ɷǤ 3 ǡ6Ǘ"*ȓƚȘ¼B�ȋÉȘ¼6ŵÄŃJ

ȹ=�*�1ɷıƶ1�F� 

� ��6C�5�ǦšȄ5��0ɷǖƿ7ǶȞǋǖƿ2ŢĈǋǖƿ6�.J

ņà"0�F�ɷęɘ2"07ŢĈǋǖƿ;Ý���ŢĈ2"06ǖƿȰ

6ȀĹJǍƕ2$F61�G8 G1C�6�A"G4��ɷ�ũǋ4Ţ

ĈšȄ6Ǎƕ�ĿǄJİȯ$F��ɷǶȞǋǖƿ6ɔȖŃ7ƴș1�4�

A61�F�"*�-0ɷ�ǦšȄJ�ȶ$Fșī�DǖƿÍ­JǑ@F

2�ɷǖƿ2��ȝȍ�ǶȞǋǖƿ2ŢĈǋǖƿ2���.6Ǉ4Fņà

JA.2�� 2Jİȯ$FľȖ��H��ɷšǛŲ6Ƞɂ5(6C�4

ɒň7>DG%ɷ(GD6Û�Éɵȩǔ³ȴÉɶ7ǂķ5�!G0�F�

ŝȝ$G8ɷšǛŲ´1ęɘ!G0�FaNZV~Z6üĎ7đȴĈȀǋ

4A61�Eɷq]ĈȀ2"06aNZV~ZüĎ174���ŧɷǤ 3

ǡ�Ǘ"*C�5ɷĕŢ6Ʀ¼6¯Ŷ57q]ĈȀ�ľȖ24F� G1

7ŢĈǋǖƿ�ǖƿÍ­1¬ÇJÎ@ɷð¤Ș¼6ĘúŌ�4�4Eɷĕ

Ţ6Ʀ¼�ǂ#F67ıƶ1�F� 
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.ǀË.o^uØ.!:.ǟɒǨĈǩ(�@TqYIxhtxO.ɌɔɒǨ}
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ŗɳǽDo^uØ�!�ģŻ.ǀË.·Ɛ,/ƼĘɒ�>ʕƼĘɒ4.�ǵ¦�
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ǟĕǨ+Ǵȁ(ȯí(�@�ʧɩĵ(/ž!,ɀɍĕzɄéĕǨ+ȼĻ�>ʧ
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DŔò�'
@�)DɸÄ,ŀɑ�+�A0ʧă©ȻË.ĔĄ¡ª/ǋ@�)

/�$';Č��)/+
����Ǟȴ.źǺƍ,�
'ʧ�.=�+ɾŖ/

²�(�@ʤȆ 4Ȋʥ� 

 

1.5� i 5h HT����$��*5
�<K�Z,�v2�buaxA�� 

� Ȇ 3 ȃ)Ȇ 4 ȃ(/ʧŔÿ�A!KtLqsm,��@ģŻ.ǀË.ȹüD

ęɇǨ,Ƿ�!�ʧ�.ȹü�ęƀ�A!KtLqsm.vju(ǞA@)/

ō��;
�+
���(Ȇ 5 ȃ(/ʧʢȇĕƣ.ǵǝÛ´.ũƩʤȆ|ƈʥ

DĠɗ,ʧȆ 3 ȃ.Ƿ�!ȶƴȻË.³Ö<Ȇ 4 ȃ.Ƿ�!ă©ȻË.ÒÖD

ǵɌ�!�źǺƍ)ìƭ.�ŕ/ũƩÀ(;Ǡ�'�?ʧŗÐǨ+ĕȟ.ȖƠ

)�'ģŻ.ǀË)
��ŕ/ʧęƀ�A!KtLqsm,�
';Ǡ�'


@)
��)�ƅ>�,+$!� 

 

 

2.� Qcg�Fp 

 

� ƖȊ(/ƖǴȁ.ŔȞ,%
'ʧ�ĈǶǴȁ	)�ʆǦǴȁ	.ȼǑ�>ƅ>

�,�@� 
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2.1� 7ecgaFp 

� ƖǴȁ/yH\_kx.�^SIxǺĕ)�'.ŻĕźȤĕ	DĕǨĈǩ)

�'ɒDɝ��'
@��!�$'ʧƖǴȁ.ŔȞD�Ŀ�@!:,/ʧ��

,Ȃ#ɪ@ōȹ��@�yH\_kx.ǠôɒǨcsZImDƥĹ,;%^S

IxǺĕ)�'.ŻĕźȤĕ,�
'/ʧ�ƖɜǨĕȟċ substantial learning 

environment	D�Ō)�!ǟɒ)ęɡ.Ņɺ�ŀɑ�A@(cf. Wittmann, 2001; Ī

Ĭ, 2007)��.�ǠôɒǨiwXV systemic process	(Wittmann, 2001),��@

ƖǴȁ.ƱȦDƅ>�,�@�)/ʧƖǴȁ.ŔȞDǷ�)�,Ț�@)ȡ�

@� 

� ĸȃ 1.3Ȋ(ɬ5!=�,ʧlVQxXiTrxǴȁ/ʧĕȟȢ.ęŕɑƢD

ɮ�'Ď�.�ȍǨ+Ɏ?.ĔĄDƅ>�,�ʤȆ|ƒʥʧƭ�+Ɍǳǟɒ).

ʈɰ.;)(lVQxXiTrxDŭȁ�ʤȆ�ƒʥʧƬŗ�Ȟ4)Ħʆ�!ʤȆ

}ƒʥ��.Ħʆ/ÿ 6-1,ň�0ʧ�ęɡǳ�>Ǵȁ4	.ǲÜ�Ȇ|ƒʧ�Ǵ

ȁ�>ĕ÷ǳ4	.ǲÜ�Ȇ�ƒʧ�ĕ÷ǳ�>Ǵȁ4	.ǲÜ�Ȇ}ƒ,��

=�ĠŎ�@=�,ŐCA@������(.lVQxXiTrx/7�,Ō

ǟĕǨĠɗ(�$!�>ʧŻĕźȤǴȁ.ǠôɒǨiwXV.�Ō,�Ȝ&�

ƖɜǨĕȟċ)
�źũĕǨĠɗ).ʈɰ/ƋʣǨ+77(�$!�Ųɀ�A

0ʧ�A7(.lVQxXiTrxǴȁ/�
ƖɜǨĕȟċDĮ@�ǟɒ)ęɡ	

(�$!)/ō��;
�+
.(/+
�� 

� ƖǴȁ/ʧęɡǳ)�'.ĕȟȢ.Ɏ?D^HVQ{V.ȼǑ�>ƅǷǨ,

źũĕǨǴȁ.żȨ,.�ʧ�ADQoOaTrxȰȳ)�'ĕ÷ǳ,čŲ�ʧ
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ęɇǨ+Ŝǀ(�.ȹüDǷ�!��!�$'ʧlVQxXiTrxǴȁD�Ɩ

ɜǨĕȟċDĮ@ǟɒ)ęɡ	.iwXV,�Ȝ&�ʧ�.iwXV.|ȅD

Ţ$!)
�Ǒ(ʧƖǴȁ,/¡ª��@ʤÿ 6-1ʥ� 

 

 

 

 

 

 

 

 

 

3 6-1. �Q|a9q8�@�^{�;}1�����Qcg�(o 

�Wittamann (2001, p. 5)����js�)G� 

 

2.2� �`cgaFp 

� KtLqsm<ũƩ.ʆǦDàǮ�@ċëʧ|%.ƏÔ+ŜƸ/ɅɂÞǟD

                                            
1 Wittmann (2001)/�.ÿ,íÌD��'
+
�ʧȷŻ.ǴȁȢ�ôíDɈ8'

@ʬ�ǴȁʧŦĢʧĕ÷ǳʧęɡǳ)ƖɜǨĕȟċ	(ǌʮɆʯʬe\_kx, 2000, p. 32)ʧ
�ƖɜǨĕȟċDĮ@ǟɒ)ęɡ	(ĪĬz�ʁ, 2006, p. 13; ĪĬ, 2007, 36)ʧ�ǳɔ.Î
ɯʧ�ǡʧ�Ų.iwXV.�Ō,�@ƖɜǨĕȟċ	(Ruthven & Goodchild, 2008, p. 577)�
ƖǴȁ/ĪĬ.íǻDŬǡ�@�ʧ�A/�.íǻ��ƖɜǨĕȟċ	(/+�ʧ�ǟ

ɒ)ęɡ,Ņɺ	,ǔǑDł'!;.(�?ʧWittmann (2001).ɒǑ/7�,��,�
$!)ȡ�@�>(�@� 

-   - 1 
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ÁƨɃ�@�)(�B���ƂʧźǺƍ<ũƩ,�
'ǵǝÛ´/Ħʆ�A'


@C�(�@�ʧ�.ʆǦÞǟ/�(�B���Żĕ.ǚɜDȡ�A0ʧź

Ǻƍ<ũƩ.ɅɂÞǟ.|%/�ƼĘɒ	(�B��|ſʧǵǝzȗɂ.ȥƊ

,�@Őœ/�ʕƼĘɒ	(�@�ƖǴȁ/ʧňƛ.ʆǦÞǟD;),ǵǝÛ

´D^SIx�!)�ʧģŻ.ǀË�ōǕǨ,Ǡ�'�7��)D�Ŀ�!;

.(�@�>ʧKtLqsmʆǦ<ũƩʆǦ,àǮD£�)
�Ǒ(ʧƖǴȁ

,/ʆǦǴȁǨ+ŔȞ��@� 

� ����A/ʧǵǝzȗɂʛćDǜȩźǺ)�'ǵȂ�5�(�@)
��

)DŔò�+
�ǵǝzȗɂʛć/®ǕőDōǕő,=$'Ũ�=�)�@Ó

Ï.ɛǙ(�@�>ʧǵĘǨ�ɗ)ǵǝǨ�ɗ�Ǭ�,ʈɰ&�>A+�>ĕ

0A+�A0ʧǵǝzȗɂʛć.ĔĄǟǣ/�ȿ�Aŉ+
)ȡ�@�ÀĜ.

ĔĄǟǣ.�ȿ/�.ÀĜ.ƖɜǨǟȿ,Ț�?ʧƖɜǨǟȿ/�.ÀĜ�Ő

ȡÏ<ÆŽÏ<ȵǞÏ)�'ǦǞ�A@!:.ōȹƚ�(�@)ȡ�>A@�

>ʧŻĕǺ.ÀĜʛć)�'.ǵǝzȗɂ.Ą?ſ,%
'ʧźǺ�Aȩ�.

ɅɂÞǟ.vju�>ʧ�Ň.ʆǦǴȁ�Ħʆ�A+�A0+>+
� 

 

 

3.� W	��z��0:�1� 

 

� Ɩɒż.Ȇ 1 ȃ 2 Ȋ/ǵǝƫŏ.Ńŗɳǽ.ʓś.|%)�'Ɍǳ¿ɗØD

ŦŴ�!�ʧƼĘɒ�>ʕƼĘɒ4)
�ǵǝƫŏ.Ńŗ.Ɩɜ,ʈC@ɤŲ
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,ǁǪ�@)�ʧɌɔ,��@�ïĘ	)
�ǴȁĠɗ�ž!,ǞA'�@�

ƖȊ(/�.�ïĘ	,%
'ʧ�Ŏǡƚ�.nYȻË	)
�ȼǑ�>ɫ$'

8@�)(ʧ�Ň.ɐʜ,ſîőD��!
�ǓɒʧƖǴȁ.ęɡǨĦʆ.ʖ

(Ʒ�A!ɐʜ/ŻĎ
�ʧŦĢǟɒ.ʆǦ4ǰŜ�@!:,/ʧǵǝÛ´.

Ƭɯ<ĕȟŦĢ.ýʓő,ʈ�@ŒĊ�7"�ɟ�'
@)ȡ�@� 

 

3.1� 0:+R�x[�

� u{[x/�Ŏǡƚ� applicability condition	ʧ�ȴǒſʃ course of action	ʧ�ȓ

�ƚ� closing condition	.}%,Ãʞ�A@(Sfard, 2008, pp. 209-216)�ȴǒſʃ

/�u{[x.ſǀ how of routine	ʧŎǡƚ�)ȓ�ƚ�/�u{[x.ƚ�

when of routine	);
CA@�ȴǒſʃ/ʧQlqaP{Trxʤ÷ʜȿƼ<

Őȡ;ð9ʥ�ȴCA@ſǀ,ʈ�@nYȻËȝ(�@�Ŏǡƚ�/ʧłɊ.

ȴǒſʃDɹŠ�@!:.nYȻËȝ(�@�ȓ�ƚ�/łɊ.ȴǒſʃ.Ė

�DÆŽ�@!:.nYȻËȝ(�@��!�ȉ	D�)�A0ʧ��0�ʦ.

ɄéD;%ľ.ɂȉ,/!�ȉ.ȴǒſʃD��	/Ŏǡƚ�.nYȻË(�

@�7!ȉŻ.żȨ,�
'ʧȖëǀËz�ŲǀË/ȴǒſʃ.nYȻË(�

@��>,ʧ�èɨ�>ʦ�+�+$!>ȴǒſʃD<:@	/ȓ�ƚ�.nY

ȻË(�@�Sfard (2008)/ʧŻĕźȤǴȁ,��@u{[x.ƚ�.ǓȼDŦ

Ŵ�ʧQoOaTrxǴȁ.�Ō.ɐʜ.|%)�'u{[x.ƚ�.ŭȁD

��'
@� 
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3.2� 
�����������
��������������������	 

� Żĕĕȟ.ýʓő.|ȅ/ïĘ)
�ǳǨŵ�,�@(ĪĬ, 1992, p. 14)��.

ǳȺDŜū�?,ʧƖģȊ(/�ĕƣǵǝÛ´,�
'ʧ¿�Ǩ,*.=�+

ïĘ�ǵǝƫŏ.ŃŗDʉě�'
@.�DƨɃ�'8!
� 

� ǵǝĕȟ.ýʓő.|ȅ/Żĕ|ȫ(ƏÔ+ȡ�ſ�ǵǝÛ´,�
'ɘ,

�ǡ�@)
��),�@ʧ)
��)DȆ 3 ȃ/ƅ>�,�!��ADu{

[x.ȼǑ�>ȿɿ�A0ʧ¶ȴ�@Żĕĕȟ(ƏÔ+ȴǒſʃ�ʧǵǝĕȟ

(/ʐě,+@)
��)(�@��!�$'ʧǵǝƫŏ�Ģ¹�A@�ĕƣ

ǵǝÛ´,�
'/ʧǵǝĀƏ.ȴǒſʃ,ȟǗ��@�)"�(+�ʧǵǝ

ĕȟ,¶ȴ�@Żĕĕȟ.Ŏǡƚ�DïĘ�@�)�ʀȹ,+@���(/ʧ

ģĕƣÍëÛ´)�ĕƣǵǝÛ´.ƹɥ.;)(ʧźǺƍ,�
'Ƌʣ,ïĘ

�A'
@}%.Ŏǡƚ�D��@� 

� 7�ǵǝÛ´,�
'ïĘ�A@ÍëÛ´.ȴǒſʃ.Ŏǡƚ�)�'ʧ÷

ʜǛƿ,ʈ�@;.���>A@�ÍëÛ´.÷ʜ,/ǵĘǨ+Ǜƿ�ǡ
>

A@�ʧǵǝÛ´.÷ʜ/ǵǝǨ+Ǜƿ,%
'.;.)+@��!�$'ʧ

ģĕƣÍëÛ´�>�ĕƣǵǝÛ´4.Ǽȴ,�
'/ʧ�ǵĘǨ+÷ʜǛƿ	

(/+
ʧ)
�Ŏǡƚ�,ʈ�@ïĘ�Ǡ�'
@� 

� Ƴ,ʧÍëÛ´.ȴǒſʃ.Ŏǡƚ�,ʈ�'ʧÃŻ<ģŻ<ǧÃǝ,=$

'ȵɄ�A@Żª,ʈ�@Ŏǡƚ��ʧǵǝÛ´,�
'ïĘ�A'
@�ģ

ĕƣÍëÛ´(/ʧŻª.ȋþ/æȦő)�'Ùʇ[0,∞).ƏǟŻDâ?ŉ@�ʧ

�ĕƣÍëÛ´.�A/Ùʇ[0,1].ƏǟŻ(�@�ęʏ,/ʧƅǷǨ,
C�
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C�ȉŻʫ��(Ǌƺz�, 2012),ȵɄ�A'
@Íë.Żª/Ǝď 2ʧƎģ 0.001ʧ

0.1%ʧ1Ý(�@�7!
Ɣƛ41B�@Żĕʪ�(ĩƖz�, 2012b),��@ǵ

ǝ.Żª.Ǝď/ 1(�?Ǝģ/ 0(�@� 

� �>,ʧ~ɬ.Żª.Ŕò,ʈ�';ʧǵǝÛ´(ïĘ�A@ÍëÛ´.ȴ

ǒſʃ.Ŏǡƚ��ĔĄ�@�ģĕƣÍëÛ´,��@Íë.Żª.Ŕò/�Í

ë	(�@�ʧ�ĕƣǵǝÛ´,��@ǵǝ.Żª.Ŕò/�ʂ	(�B��

�.Ŏǡƚ�.ïĘ/ʧ
Ɣƛ41B�@Żĕʪ�(ĩƖz�, 2012b)(/ʧǬĠ

ĺŻD��'ȴCA'
@� 

� �~.=�,ʧ�ĕƣǵǝÛ´.ĕȟ,�
'/ʧĤ+�);¶ȴ�@ģĕ

ƣÍëÛ´.ĕȟ.Ŏǡƚ�(�@�÷ʜʬǵĘǨǛƿ	ʧ�ŻªʬÙʇ[0,∞).

ƏǟŻ	ʧ�Żª.ŔòʬÍë	)
�}%.ƚ�.ïĘ�Ǡ�@� 

 

3.3� d]��
�kK�K9�In�'�0:�V~ 

� Ř�.Ǟę,ïĘ�ĔĄ�+
�~ʧȒƗ+Ɍɔ/ȣĘǨ�ŕ,Ĉ&�(cf. f

GUJ, 1986)�ȽǑDč�A0ƫŏØ�@
/ɄéØD�C+
ʋ?ʧïĘǨ�

ŕ/Ř�.Ɍɔ,ǞA+
��!�$'ÅƒǨ+ŻĕǨɌɔ,�
';ʧȣĘ

Ǩ�ŕ/ïĘǨ�ŕ,¶ȴ�@� 

� Żĕ/
C0�Ɩɜ	4.ŭƻǨǃÕ(�B�����ʧŻĕ,��@Ɩɜ

DɧƍǨŔò,�@=�,ʧ�ŕ<ƫŏ.�Ō,�Ȝ�ʧ�!�$'�.Àɼ

,�@ʧ)In{U�@./đł(�B���ĪĬ(1992).Ȉ�/�ï	(�@�

�A/�Ɩɜ	DȠɆ�ʧ“substance”,�@�)(�ȿ�A=���.ɍD“sub”
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)“stance”,ÃȊ�A0ʧ�Ō)
�=?;ʧĈǩ)
�Ŕò�ǞA'�@�Ż

ĕ,��@Ɩɜ/9�B�ŕ<ƫŏ.¯>,�$'ʧ�A>DŶ�@;.)ȡ

�@ſ�đł(�B���~.=�+�Ŀ�>ʧĪĬ(1992)/ŻĕǨƫŏ A)�

.ïĘ�ADÿ 6-2.=�,ɾȜ�ʧFigure of Substanceʤ��ʧF.S.)ǤɄ�@ʥ

)ó3� 

 

 

3 6-2. Figure of Substance (>?, 1992, p. 16) 

 

 

 

 

 

 

 

 

3 6-3. F.S.�lK(>?, 1992, p. 17) 

� �.ÿ,Ĉ&
'ʧȒŻ,ʈ�@ŻĕǨɌɔ.Ħʆ/Ƴ.=�,�Ƿ�A@�

7�ȣĘǨ�ŕ)�'�C?ÄA@Ż	��?ʧ�.ïĘǨ�ŕ��(C?ÄA@

Ż)	� substance)�'�@���'��(C?ÄA@Ż)	Dʧ�ȏŻ�+
	)


�ïĘ,=$'ǚŊ&�@�),=$'ʧȒŻƫŏ/Ǡ7A@�7!ʧ��

 6 

Sylvester 3óƛ3¥Ȳ»4ɂ¤�ƣ1ņIȚǑ!EǣƑņ3Ñ/�-ǩ!ƃ¶2Ɠȟ!E�/.

�E
¦ǔ»4ɂ¤�ƣ1ȚǑ!EǣƑņIŻ?EŶȮ�Cɂ%��'ȚǑ!EǣƑņ��ȘD

�E�ɂ8ȪĜ�Vd_!EŶȮ.�E
¤Ȃ»4ɂȚǑ!EǣƑņ3Ñ3�ņ/êǇņ3�ņ

/3ùĝ2Ź��ɂSylvester3óƛIƛǰ!EŶȮ.�E
 

� Sylvester 3óƛ3ǺȀȝƸ/¤Ȃ»ƛǿ3yȕ3B�1ùĝ,�4ɂǾŨǏť/@ŇÈƣ.�

E(āĂ�, 2011; ŞȥŜ�, 2011)
%3ǾŨ.4ɂ�ȚǑ!EǣƑņ3Ñ/�-ǩ!ƃ¶�/ɂ%

3ė3�ȚǑ!EǣƑņ3Ñ3�ņIŻ?Eƃ¶�4ŷȑƣõő2ȟħ�F'�ɂ%FC/êǇ

ņ/3ȪȚ4:/J0ñƝ2ǭ¨�F1�*'
%�.ɂ�z.4ɂ¤Ȃ»2ƐƏI�--BD

ǹǋ2 Sylvester3óƛ3ǺȀȝƸ2+�-©Ť�-='�
 

3.4 Sylvester��.�*" $�����A��<C 

� Ŝǂ.4ɂāĂ(1992)3ÌóǿIƞ�E�/2B*-ɂ Sylvester 3óƛ3ǺȀȝƸ2��E¤

Ȃ»Iǹǋ2Ľ�
Ĩ�3Ǌŝ1ǺȀ�ǟó2Ë���/4ɂÍƮ3�ô.�G�(cf., cLWN, 

1986)
�'�*-ɂ¬Śƣ1ņñƣǺȀ2��-@ǟó��¸ƣ2�ƞ!E/�ġ�FE
��

�ɂāĂ(1992)4ɂ%��'ņñƣǺȀ3ŕŊȿȂěƣŕŊɀ2��-4ɂ>�GÌó�ȤǬ1ĕ

²Iť'!/~Ē!E
 

� āĂ(1992)4ɂņñ3ÆƣÿȨAǺȀ2Ȫ!EÒñƣǝø2ǱÁ�1�Cɂņññǜ2��EÌ

ó3ȤǬĠIŐC�2�-��
<'ɂŅƶŖ2ƚFEÌó3©ŤIȘ�-ɂǁņ/ņñ3ąơ

I�7D¨!
���ɂŜƺ4 Sylvester 3óƛ3ñǜĶúȝƸ3ǝøIƥƣ/!E3.ɂyȕ3

ȁǿBD@ɂŸ� Figure of Substanceȿ�zɂF.S./Ǵ!ɀ/Ï7ƛǿƣŦǍ=Iƞ�-Ǩ�ɂȂ

ěƣŕŊ2Ȫ!Eǿǝ2ƐƏ»�'�
 

� F.S.4ƦǶ!F5�ŜȈÛ�/.@Ï9B��ɂ1$ F.S..�*-ŜȈÛ.41�3.�G��


ŜȈ/4ɂǊŝ24�ƕAŭĞ3}Ĝ.�Dɂ%FC3¥Ȣ2�E@3/�-ķ�CFE
��

� substance 3ǻƉIȔE/�ɂ+<D sub 2 stance !E/ǝ�E/�ɂ}Ĝ/��BD@ɂáƤ

/��ĢÎ�ƚF-�E
�'�*-ɂŜȈ4�ƕAŭĞ3çȢ.%FCIł�E@3/1E


āĂ(1992)4���'ƪġ�CɂŜȈIėǞ3ĢÎ.ķ�ɂ%FI substance /ǩƚ!E
%�-ɂ

A /%3Ìóȿ�Aɀ3Ȫ�4Ûɉ3B�21E
�3Û4ɂ�A 4 A 3 substance .�E�/Iǩ

�-�E
 

 

 

� 5. Figure of Substance (��, 1992, p. 16) 

� āĂ(1992)4ɂņñƣ1ŭĞAǺȀ3æõIɂÌó2B*-Ɩě,�E
+<Dɂ�EŭĞ3Ì

óŭĞ(substance)IÌó2B*-ǟóƣ2ÐÊ!E�/.ȿ�Ņƶ2��E�ȤÌó�(ibid., p. 18)ɀɂ

ȂěƣŕŊ�ȟħ�FE/~Ē!E
��5ɂ�HDªFEņ�3 substance��ȿHDªFEņɀ�

Iɂ�Ǉņ�1��/��Ìó2B*-Ɩě,�E�/2B*-ɂǊņŭĞ4Ɲ<FE
<'ɂ�
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�A 
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�!ɗŊǨƌž�ɵŗ�A@)ʧ�ĺ/ȒŻ)
�ȽǑ�>ȴCA@ïĘ,=

$'ʧ��0ʧ�1/ȒŻ(+

ʨʨ
	ʧ�2ʧ3/ȒŻ(�@�>�A�~Ã�@�)

�(�+

ʨʨ
	)
�=�,ʧ�C?ÄA@Ż	)��(C?ÄA@Ż)	Dȗ|Ǩ,

ŝ��)�æȦ,+@���'��,/ŻɒDɍ@~(�æƲ+�ȏŻ	<�¨
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