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CHAPTER 2 

Foundations and Opportunities for  

an Interdisciplinary Science of Learning 

 

Bransford, J. D., Barron, B., Pea, R. D., Meltzoff, A., Kuhl, P., Bell, P., 

Stevens, R., Schwaltz, D. L., Vye, N., Reeves, B., Roschelle, J., & Sabelli, N. 

H. (2006). Foundations and opportunities for an interdisciplinary science 
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�b�p�K�–�O 3 �m�w�v�•�t�m�M�o�“�
�`�|�f�• �›�‡�q�Š�o�M�X�}  

(1) implicit learning�¢
œ�O�¶	6�£  

(2) informal learning�¢
‡�¬�Ü�$�s�¶	6�£  

(3) designs for formal learning and beyond�¢�¬�Ü�$�¶	6�w�Ã�²� �ï�q���™�£  

 


œ�O�¶ 	6 �q �ô �¢ Implicit Learning and the Brain�£  


œ�O�¶	6 �•�®
ó�v�s	Ø�C�U�?�w�R�—�‹�d�c�t�«�˜�^�•�| �‘�l�o�f�w�Œ�Ý�U�t� �$

�t 
¯ �q�` �n �’�M �¯�q �M�l�h �q	Å �}�\ �O�`�h �q	Å �x �­�­ �$ �K�” �M�x 
� �=�æ�$�t �A

�‹ �U�K�” �} 
\�Ë �. �x 	ý�` �M�� �¥�t �Ú�Ø�`�h �q�V �t �| �M�l �^ �M�w�� �Ü �$ �s �­ �­

�• �™�Ý �$ �s �R �—�› �d �c �q �‹ �f �• �t �& � �` �o �M�X �\ �q �U�p �V�” �q �M�O�\ �q �›

�™�¯�`�o�M�”�}  

 

神経科学の研究は学習研究に何をもたらすことができるのか？ 

�� ���™ �x�®�Ä 	Å���È �?�• �¢ event-related potentials�£� �̄|�®�; �ó�$�Ó �>�ž�Ð �h
þ

�O�¢ fMRI�£� �̄|�®�ô�Ó�>
$ �¢ MEG�£�¯ �q�M�l�h�ô�w�Æ�ˆ�w	Ý�¯�w�����M�O�U�Ý�Œ
�

�&�J �¶�q �` �o�| �¶	6 �J �¶�w �°
æ �q�
 �Q�”�‚ �V�} �\ �O�` �h �J�¶ �x�| �r �w�‘ �O�t �¶

	6 �U
\�a �” �w�T �›�g �r �b�” �h�Š �w
É �• �›�� �™�b�” �`�| �\ �•�‡ �p�w �Ý�Œ�Z�€�q �x

�§ �O���Ø �T �’�¶ 	6�U 
\ �a�o �M�” �\�q �› ���� �D�ó �q �b�” �} �f�` �o
• �» �s�x 
��) �›

�U�|�b�”�h�Š�w�¦
ª�q�`�o�x���®�Æ�;�U�D�ó�p�K�–�O�} ��

�²�G�a�w�¯�Ý�ï�Ä�³ ��

�� �\�O�`�h�Z�€�x�| ���™ engineering approach of educational research �w�¤
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�p �r �O�b �; �^�• �o�M �X�w�i �–�O �•�° �m�w�M�²
Q �q �`�o 
’ �a�^ �œ�’ �w�®�G
��w �ô

�w�Ä�è�”�Ç�ï�¬�¯�ž�Ó�é�”�½�‹	��“�Ö�•�’�•�”�w�T�s�•  

 

脳科学における発見とその示唆 

�� Greenough, Black, & Wallace (1987)�x�| �‘�“
ó�v�s	E���¥�p
\�Æ�`�h�å�¿

�Ä�w�³�Æ�Ó�µ �w�”�U�w 
M���w�å�¿ �Ä�‘�“�‹ �� �M�\�q�›�Ô�` �h�}�b�s �˜�j �� �¥ �A

�¼�U�ô �w
C�a �t �è �¹ �`�o�M�”�\�q�›�Ô�&�}  

 

�� �Ÿ�„�8 �¢ critical period�£�›�r�O�
�Q�•�y�‘ �M�T�• �� �Ÿ�s�”	r�g�%�p�Ÿ�s�”�Ì

�8 �› �Ë�m�‘ �O�p �K�” �` �|�f �•�g �•�w �%�w�¤ �p�‹ �î �x�T �s �“	J �È�p �K�”�‘ �O�i �}

Kuhl �’�w neural commitment to language patterns �q�M�O�ß�Q�M�¢ e.g., Kuhl, 

Conboy, Padden, Nelson, et al., 2005�£�t �‘�•�y�| �Õ�. �Ç�8 	s �8 �t �« �˜ �b �”

�t �  �w	Ø�C�t �‘ �l �o �� 
R�^ �• �” 
� �& �É �¿ �Ä �ë �” �« �x �| �f �w�™�‰�a �t �  �. �%

�t �‘ �” 	Ø�C�t �0 �` �o �‘ �“ dedicated �q �s �“ �| �f �w�� �w�t �  �. �%�t �m�M�o �x

�ò �Œ�` �s �X �s �” �}�\�O�`�h�Í�»�”�ï�=�w�� �“�&�`�t�‘�l�o�| native language

�x �« �˜�^ �• �o�æ�X�q �ß �Q�” �q�| �f�• �x 
��& �É�¿ �Ä�ë�” �« �U�� 
R�^ �• �”�h �Š�w �&

�g �w��
: �p �K�“ �|
ž �c �`�‹ �›�� �w�Ì �8 �t�f �w�« �˜ �w�b �‚ �o�U �>�� �n �Z�’ �•�” �q

�M�O�‹�w�p�x�s�M�}  

 

�� Neural commitment �Ž
²�w�¶	6�¢ Neuroplasticity�£ �� Kuhl, Tsao, & Liu 

(2003)�p�x�| 
\�™ 9 �ò�D�w�Õ�Ç�t�h�M�`�o�| Mandarin �p�¡�ˆ�	�T�d�•�S�‹�j

�Œ�p �! �• �æ�• �› �� �“ �& �` �æ�O�\ �q �p �| 
t �’ �w first language �• �w neural 

commitment �›	.
Y�`�o�æ�X�\�q�U�p�V�”�\�q�‹�˜�T�l�o�M�”�}�ó� �i�Z�p�s

�X�| Mandarin �t �0�`�o �‹�f�•�› �<��� �q �b �”�Õ�Ç�q�‰ �a�è�Õ�ç �p�;
É�› �Ý�Ý

�b�”�\�q�U�p�V�h�}  

 

他者からの学習：観察学習 

�� �7�Ù�w�ô�J�¶�p�x�|�Û�?�t�›�=�`�h neuron�¢ mirror neurons�£�w���O�U �Ì

�’�T�t�s�l�o�M�”�¢ e.g., Rizzolatti, Gadiga, Fogassi, & Gallese, 2002�£�}�Û�?

�K�” �M�x �
 �o�t �‘�” �¶ 	6�x �f�w �0	Å �U
��i �Z�p �s �X�| �� �a�| �f�w �� �w�G
��| �K

�”�M�x�Â�è�Ï�t�‡�p�¦�Á�D�ó�p�K�“�|�f�w�è�¹�t�m�M�o�U�|�d�v�y�s�’�s�M�}  
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‡ �¬ �Ü�$ �s �¶ 	6 �¢ Informal Learning�£  

�� �° 
`�t 
‡ �¬�Ü �$�s �¶ 	6�x �®�¶ �Í�w �Ž �¯�p �æ�˜ �• �”�\ �q �U�� �M�w�p �|�f �w
z �±

�U�®�¶�Í �Ž �w�¶ 	6�q �¶ �Í�p �w�¶ 	6�¯ �q �
�Q �’�• �U�j�p �x �K�” �U�| �Š�í�$ �s�§ �M

�x �f �O�` �h 
ú�g �$�s �A�¼�t �/�) �b�” �‹ �w�p �x�s �M�} �¶ �Í �t�S �M�o �‹ 
‡�¬ �Ü�$ �s

�¶	6�x
\�a�|�¶�Í�Ž�t�S�M�o�‹�¬�Ü�$�s�¶	6�x�_�’�•�”�w�p�K�”�}  

 

学校教育における認知的な既決と学習状況の対比 

�� Scribner, & Cole�¢ 1973�£�t�‘�”�¬�Ü�$�¶ 	6�q
‡�¬�Ü�$�¶	6�w�¥�„ �•�®�¶�Í�U

�f�•�t�›�=�`�o�­�­�$�&�g�w�·�¿�Ä�q�`�o�M�”�‹�w�x�| �Ô	× �f �‘ �U�Ú�Ø�b �” �f

�• �q �x 
ü �m�^ �• �h �‹ �w�p�K�“�| �f�•�‚�t�Ô�‘ �w�î
«�$�s�Æ�ˆ�›�è�`�o
R�Õ�b�”


��‘�q�x 
ì �Ÿ �s �” �¶ 	6 �K �” �M�x �¥ �ß �w�M�O�› �A �{ �� 
� �`�o�M�”�} �¯  

�²
‡�¬�Ü�$�¶	6�w�›�Ã�³  

(1) 
‡�¬�Ü�$�s�¶	6�x�x�‘�w�¶	6	��¦�² �¢ person-oriented�£ �p�K�” �} �r�•�X�’

�M�w performance �U�8�4�^�•�”�T�x�| �f�w�¶ 	6	��U�?�›�a
R�`�h�T�q�M�O

�‘�“�‹�m�T�q�M�O�\�q�t�,�n�M�o�M�”�}  

(2) 
‡�¬�Ü�$�s�¶	6�x�;�w�›	O�œ�a�”���=�›��
��b�”�}  

(3) 
‡ �¬ �Ü�$�s �¶	6 �t �x�| �ò 	Ø�$ �s�� �Ø�q�Œ�$ �s�– �¬ �q �w�† 	��U 	× �t�� �˜ �l �o

�M�”�} �b�s�˜�j�¶	6�b�”�Œ�Ý�f�w�‹�w�U�| �x
��w identity �q
~�“�m�d�s�M�}  

 

�²�¬�Ü�$�¶	6�w�›�Ã�³  

(1) universal �s�A�‹�|�,	j�| performance �w�µ �»�ï�¼�”�Å�t�‘�l�o�F���^�•

�o�M�”�}  

(2) �t� �U�7�‹�T�m dominant �s�­	$�~�¶	6�Æ�ˆ �w medium �p�K�” �}  

(3) ���º�T�’�x�s�•�h���p�­	$�~�¶	6�U�æ�˜�•�”�}  

 

�� 
z�±���=�Z�€�U�Ì�’�T�t�`�o�V�h�\�q�•  

(1) �¶�Í�­�­�x�| abstract reasoning �›��
��b�” �\�q�t�é�Y�`�o�M�”�}  

(2) �¶ �Í �­ �­�› �Õ�X	! �Z�o �M�”�‹ �w�x �| �×�~ �w�¥�ß �› �‘ �“�t � �t �‘ �Œ�` �o 
¯ �q

�`�‘�O�q�b�”�}  

 

Identity �w	O�A 
Q�q �| �‘ �“ �™
R�s 
ü 
s �w�o �• ��

�� �ò	Ø�$���Ø�q�Œ�$�–�¬�w�%�ù�| �K�”�M�x�þ�q
Q�q�×�f�‰�°
Q �¢ identity�£�w�æ
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�^ �x �| �f �w�™�w�Z �€ �t �S �M�o �| 
‡ �¬ �Ü�$ �s �¶ 	6 �t �€ �C�b �” �� �6 �q �| �¶ 	6 	� �w

identity �w��
R�q�M�O�ð�J�p	��“�{�˜�•�o�V �h �¢ Scaffolding�| apprenticeship 

learning�| legitimate peripheral participation�| guided participation�£�} �\�•

�’ �w�Z �€ �p �x �| �f �• �‡ �p �w�Z �€ �‘ �“ �‹ �‘ �“ �¿ 
c �s 
ü 
s �w�o �• �› �> �; �` �o �M�”

�¢ cultural practice and activity as fundamental units of analysis�£�}  

 

発達における相乗効果（mutual influence）の視点  

�� 	s�8�w
ì�“�¦	¬�w�Z�€�p�x�| � �r�‹�q�f�w caretakers �w���w�����x�å�Õ	��T

�’ �å 	—	� �• �w�° �M�$ �s �‡�V �T�Z �q�` �T �_�’ �•�o �M�s�T �l �h�} �`�T �` �|�f �w�™�w

�Z�€�p�x�| �å	—	��U�M�T�t
u�Ã�$�t�f�O�`�h�î
«�$�Æ�ˆ�•�€�C�` caretakers �w

�‡�V�T�Z�›
M�š�`�o�M�”�T�‹�˜�T�l�o�V�o�M�”�¢ Ash, 2003; Rogoff, 2003�£�}  

�� Crowley & Jacobs�¢ 2002�£�w�® islands of expertise�¯�q�M�O�“�æ�•� �r�‹

�U�? �t�µ �¯ �›�Ë �l�o �M�”�w �T�| �f�• �× �.�x 
\�Æ �w�¤�p �  �r�‹ �U
u �Ã�$�t �±�  �ï

�› 	Z �` �o �M�” �} �f �• �x 	Y �a �w	– �a �w�‘ �O�s �‹ �w�p �| �f �• �U�¥ 	Z �` �o �X �” �w�›

caretakers �x�×�’�U
t�’�w
C�a�›�§�	�b�”�M�O�K�”�M�x�º�0�•�q
S�é�`�o�M�X�}  

�� Peers �‹�x�‘�w�¶	6	��w
C�a�›���b�G�V�s�þ�Â�›�r�l�o�M�”�}  

 

熟達化への道筋（Pathways to Expertise）  

�� �®�¶�Í �w�¤�p �w
R�­ 	��¢ �K�” �M�x �æ

	� �£�U �| 
ž�c �` �‹�î �þ�q �p 
R�­ �¢�K �”

�M�x�æ

�£ �`�s�M�} �¯ �q�M�O�q	Å�x�| �¶�Í�­�­ �³�µ�Â�Ü�w�Ã�²� �ï�›�ß�Q�o�M�X

	Í �p �|	O �A�s�Y �ð�› �d �[�T �Z�o �M�” �} �Ÿ�s �”�� �º �p�w �¶ 	6�› �r�w �‘ �O�t �%�ù�b

�”�T�¢�K�”�M�x
��»	$���| cross-pollinate�| �^�d�”�T�£ �}  

 

公式的学習のデザインとその拡張  

�� 	Y�a�=�¢ expertise�£�T�’�&� �$	Y�a�=�¢ adaptive expertise�£�•  

 

�� �‡�c�x�\�•�‡�p�w	Y�a�=�w�Z�€�T�’�˜�T�l�o�M�”�\�q  

�®熟達者は初心者が認識しないような問題状況の特徴に注意を向けるこ
とができる �¯  

(1) �o�t	Y�a	��w�æ�ˆ�›�
�o�b�”�\�q�T�’	s 	ú	��¶�•�\�q�x�s�M�}  

(2) �®�&�g�T�’�¶�•�¯�i�Z�p�s�X�| �®�&�g�b �”�\�q�›�¶�•�¯  
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�®熟達者の知識構造は精緻化されている �¯  

 

�&� �$	Y�a�=  

�®routine experts �q adaptive experts �w�§ �M�¯ Routine experts �x�¬�q�`�h

�Œ�Ý�›�‘ �“ �®�p �$�t �; �M�” �h�Š �t�f �• �›�& �;�b �” �¤�p �• �M�o �M�X�} �&� �$	Y �a

	� �x �| 常に自らの知識の幅と深さを拡張することによって核となる
competenceを進化させようとする �} �\�w �h�Š�t�| 
t�’�x�Ì�q�`�o�Œ�$�s	s	ú

	��¢ intelligent novices�£�q�s�“�¶	6�b�”�}  

 

�� Schwartz, Bransford, & Sears (2005)�x �&� �$	Y�a�=�›�§�Q�”�Ë�m�w�Í�i

�›��	•�`�o�M�”�•  

(1) �µ	ý�¢ innovation�£�K�”�M�x
C�Ì�¢ invention�£  

(2) �®�p�=�¢ efficiency�£  

�\�\�p	ý�h�t��	•�`�h�M�w�x�|  

(3) 	Í	\�`�h�Ë�m�w�Í�i�t�m�M�o�w�Ý�»�Ý�Œ �$�s�>�n�V  

 

�®�p�=�q�µ	ý�w
°�A  

�®�\�•�‡�p�w
°�A�w�„�q�œ�r�x�®�p�=�›�����b�”�‹�w�p�K�l�h�} �¯  

(1) direct application 

(2) sequestered problem solving assessments 

 

�®�&� �$	Y�a�=�›
°�A�b�”�¯  

(1) preparation for future learning�¢ e.g., Schwartz, & Bransford, 1998�£  

�� �� knowledge-rich �s���¥�p�¶	6�b�”�ó�—  

�� �� RFL �x learning to learn �q�x�Ÿ�s�”�} �™	��x�–�¬�t���˜�’�s�M�°
`�$�s�M

�t�$�Œ�Ý�›�™�¯�b�”�\�q�U���M�U�| PFL �x�K�”�™�¯ domain-specific�}  

 

�&� �$	Y�a�=�›
C�2�^�d�”�h�Š�w�­	$�$�M�t�t�m�M�o�w�Z�€  

�\�•�‡�p�Ý�Œ�J�¶�p�x�| �®�r�w�‘�O�t routine expertise �U�«�˜�^�•�”�T�¯�›�ð

�J �t �`�o �V�h�} �b�s �˜ �j�| 
��‘ �U�‰�a �‘�O �s�ð �J �t�Ú �Ø�`�h �q�V �t �‘�“ 
Y�¬ �t

�f �` �o�µ �Ð�”�Ã �Ÿ�” �t �f�w �ð�J �›�r �> �p�V �”�‘ �O�t�s �” �\�q �›�è �¦ �`�h �w�p �K

�”�} �¦ scripts�| schemas�| frames�| procedures �s�r�§  
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�� �\ �O�` �h �Œ�Ý�.�% �x �¬�T �t
� ���w �� �v�s 	ú�$ �ó �—�› �� �®�Æ�;�b �” �h�Š �t�x 	O

�A�p �K�” �U�|	Y �a	� �x �f�O �`�h �Ï�� �› 	Ð�“ �ý�Q �o �^�’ �t 	ý�` �M�. �%�›�Œ �Ý�› 
Ê

�ˆ�Ú�b�\�q�U�p�V�v�y�s�’�s�M�}�&� �$	Y�a�x�f�•�›�™�¯�`�o�M�”�w�p�K�”�}  

�� �¶ 	6	� �w�&� �$	Y �a �›�� 
��b �”�h �Š�t�x �|�¶ 	6 ���¥ �x �º	² �$�¥ �ß �q�Ý �»�Ý �Œ

�›�æ�–�b�”�Æ�ˆ�U�[
Ë�t�j�“�y�Š�’�•�o�M�s�X�o�x�s�’�s�M�•  

(1) �Œ�Ý �à 	\ �M�t �T �’ �Œ�Ý �! �õ �M�t �• �¢ Bereiter, & Scardamalia �| 1989, 

1993�£  

(2) �g �æ�Ï �™�q 
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�®これら 3つの流れをまとめるための主な挑戦�¯  

(1) a better understanding of the dynamics between people and resources 

in any learning ecology�¢ Barron�| 2004�£  

(2) Situative perspective�¢ Greeno�| this volume�£  

(3) Learning as the cultural practice 

 

�®研究テーマの方向性�¯  

(1) Moving beyond the individual 

(2) The role of affect in learning 

(3) Expanding our conception of what is learned 

 


