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V� 2*�×ÊÁÁþ�¬̈	�́�+!�
³ÀÅ]���� ấ�\�

•���£�·6�£� : [1] 2�©�.

•V�1â�
ÊÁÁþ�¬̈	�́�+!�
³ÀÅ]�

1. Ãº�<Æ�§¹¢¤_��9¹$כ�í
�̀¦���t�K������Hs�Ä»

2. 7	��§¹¢¤õ�&ñ
\�"f[O�&ñ
ô�ÇÃº�<Æ�§õ�3lq_�$í
���

3. ��Ä»���ÅÒÅÒ_����r_�s�¥Æ� ½̈�&³

4. NCTM\�"f½©&ñ
ô�ÇÃº�<Æ�§¹¢¤_��9¹$כ�í


5. NCTM\�"f½©&ñ
ô�ÇÃº�<Æ�§¹¢¤_�3lq³ð

•V�2â�
ÊÁÁþ�¬̈	�́�+ ấØ̧

1. &ñ
����̧��$í


(a) Ãº�<Æ&h�ÆÒ�:rõ�&ñ
s��í�<Ê��¦e����H&ñ
���&h�0px§4�_�ô ¥º��\�&h�½+Ëô�Ç¹כ���

(b) �̀Û¼»1Ï�Ðu�_��¦¹1Ï

(c) &ñ
��� �̧��F��Ð"f_�Ãº�<Æ�§¹¢¤

2. z�́6 x$í


(a) ’z�́6 x$í
’\�@/ô�Ç�è�FG&h�_�p�

(b) ’z�́6 x$í
’\�@/ô�Ç&h��FG&h�_�p�

3. ë�H�o&h���u�x9�d��p�$í


(a) ë�H�o&h���u�_�_�p�

(b) d��p�$í
_�_�p�x9�\V

(c) Ãº�<Æ�̀¦:�x�#��&³�©��̀¦�����Ð��Hîß�3lq
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2�ç¡ a:@�:@'Ö<<K

1. 7	� z�]9;Üï+ä�;c"k¤�< ¬£�ÈÑÃç> #ei�@ z�Üï}¹ ��B+ä��z� ���¤�<��?

7	� �§¹¢¤õ�&ñ
\�"f��H Ãº�<Æ�̀¦ Ãº�<Æ_� l��:r&h���� >h¥Æ�,"é¶o�,ZO�gË:�̀¦ s�K���¦,��Óüt_� �&³
�©��̀¦Ãº�<Æ&h�Ü¼�Ð�'a¹1Ï�#�K�$3����H0px§4��̀¦l�ØÔ 9,z�́Òqt�Ö̧_�#��Q��t�ë�H]j\�¦�7Ho�&h�
Ü¼�Ð���¦��¦½+Ëo�&h�Ü¼�ÐK�������H0px§4�õ�I��̧\�¦l�ØÔ��H�§õ��Ð[O�&ñ
��¦e����.

2. ¬£�ÈÑz�]9;q� ô6;+8�Ãç> 3��U�}¹ µÿ�·ÿ�Z� ��B'å��#l��. (’98. #1)

(1) Ãº�<Æ_�&ñ
����̧��$í
 -Ãº�<Æ�̀¦C�¹¡§Ü¼�Ð+�½+Ëo�&h�s��¦�7Ho�&h�������¦§4�,ÆÒ�©�&h���
�¦§4�,�½Ó_�&h� ���¦§4�,q�óøÍ&h� 0px§4�,l� ñ�o��¦ +þAd���o���H 0px§4�,éß�í�H�o��¦ 7áx
½+Ë�o���H0px§4�1pxõ�°ú �Ér&ñ
���0px§4��̀¦����©�r�~�́Ãºe����.

(2) Ãº�<Æ_�z�́6 x$í
 -Ãº�<Æ�̀¦C�Äº���l��:r&h�Ü¼�Ð���rÒqt�Ö̧�̀¦���HX<\� �̧¹¡§s�÷& 9,õ�
�<Æl�Õüt_�µ1Ï²ú�õ��8Ô�¦#QÃº�<Æ�̀¦�9¹כ��Ð���Hõ��<Æs������Ér�<Æë�Hì�r��\�¦�©�	�/BN

ÂÒ���HX< �̧¹¡§s��)a��.

(3) Ãº�<Æ_�ë�H�o&h���u�x9�d��p�$í
 -Ãº�<Æ�̀¦C�¹¡§Ü¼�Ð+����ÀÓ�� �̧A����ÂÒ'� �̧Zþt±ú���
t� Ë̈ï�ry� ½̈»¡¤K��:rÃº�<Æs�����H�<Æë�H�̀¦���_�ë�H�o�Ð~ÃÎ��[þts��¦s�\�¦>�5pxK�

��°ú���u���e��6£§�̀¦���d��½+ÉÃºe����. ¢̧ô�Ç,Ãº�<Æ�̀¦C�¹¡§Ü¼�Ð+�l���<Æ&h� �̧+þAs���
S!��FKì�r½+É 1px_� Ãº�<Æ&h� @/�©�s� ��2£§²ú��¦ Ãº�<Æ_� /BNd��s��� ~½ÓZO�s� �7Ho�&h�Ü¼�Ð �̧

�o÷&#Q_�p�e����H���õ�\�¦s�=åJ#Q?/��H�.����L:²ú��̀¦Ãºe¦̀�	כ�s�B�Äº��2£§²ú�����H	כ

3. NCTM;c"k¤�< ¬£�ÈÑz�]9;q� L·x�¢)ç�Ãç> #e�w�4� ��B'å��z� ���¤�<��?

21[jl���Ä»���ÅÒÅÒ_� �̂F��_�&ñ
�Ðíß�\O����r\�¦¶ú���°ú��<ÆÒqt[þt\�>�Ãº�<Æ&h��è�ª�õ�Ãº
�<Æ&h�jËµ�̀¦l�ØÔl�0AK�"fÃº�<Æ�§¹¢¤s��9¹כ����.

4. 1989[Í	 NCTMq� ’�ÈÑz� ¬£�ÈÑq� z�]9;Üï+ä�Üï è���q� ¦�+Ö<’;c"k ��B+ä�Â6Ò �ÈÑÚ�|¾ç>
Ãç> a�Â6Ò ¬£�ÈÑ �ÈÑ�:@q� :�}¹*Ö< ô6;+8� 5��U�;c 60�#l ��B'å����.

5. ¬£�ÈÑ+8� >Ò&èכ Üï+ä�T� �Ô�ÈÕ�z� ���¤�< +ä�,>	+8� �ûB&9�q� 0å�]�@;c ÖÂ6Òכ��8+ �¢->	Ãç> 4��
U�}¹ ��B'å��#l��.

6. @iÃ�÷mÔ}¹V�¤�< ¬£�ÈÑz�]9;Ãç> |¡��+8� �m;�̂@;c"k #e�w�4� z�õmÔ��~�¤�<U� 3��U�}¹ ��B
'å��#l��.
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V� 3*�×ÊÁÁþ�¬̈	�́�+L±ÓI±Ó

•���£�·6�£� : [1] 3�©�.

•V�1â�
ÊÁÁþ�¬̈	�́FD97��ª(P��â 

1. Ãº�<Æ�§¹¢¤��H@/�oî�r1lx_�C��â


2. Euclid"é¶�:r(Elements) -s�|9�àÔ_� �����8̈��â
Ü¼�ÐÂÒ'� µ1Ï²ú��l� r����ô�Ç 8£¤|¾ÓÕüt
�̀¦ Õªo�Û¼_� Thales�� C�Äº�¦ [�t���� s�\�¦ s��:r&h�Ü¼�Ð ���½̈�l�\� s�ØÔ!3��¦,
s���s��̧Zþt±ú�l	כ��<Æ_� ò́r���÷&%3���. Thaless�Êê��� 300̧����s�\�#��Q�<Æ��
[þt\� _�K� µ1Ï����)a t�d���̀¦ Euclid�� ���%i�&h� �̂>��Ð ½̈$í
ô�Ç Õþ�s� 13�Ý¶Ü¼�Ð s�ÀÒ
#Q��� Euclid_�"é¶�:rs���.

3. Euclid"é¶�:r\�@/ô�Çq�óøÍ

4. Perry_�Ãº�<Æ�§¹¢¤��H@/�oî�r1lx

5. Klein_�Ãº�<Æ�§¹¢¤��H@/�oî�r1lx

6. Moore_�Ãº�<Æ�§¹¢¤��H@/�oî�r1lx

7. Ãº�<Æ�§¹¢¤��H@/�oî�r1lx_�_�p�

•V�2â�
ÊÁÁþ�¬̈	�́«Å�7��ª(P��â 

1. Ãº�<Æ�§¹¢¤�&³@/�oî�r1lx_¹כ���� - 4��t�

2. Ãº�<Æ�§¹¢¤�&³@/�oî�r1lx_�~½Ó�¾Ó - 5��t�

3. Ãº�<Æ�§¹¢¤�&³@/�oî�r1lx_�q�óøÍ

(a) Ãº�<Æ�§¹¢¤�&³@/�oî�r1lx_�q�óøÍ

(b) Klein_�ÅÒ�©�

(c) l��:rÜ¼�Ð[�t����l�î�r1lx

(d) NCTM_� ’1980̧��@/_��<Æ�§Ãº�<Æ�̀¦0Aô�Ç]jîß�’
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3�ç¡ a:@�:@'Ö<<K

1. ¬£�ÈÑz�]9; £Ó	60és *Ö<ò6Bq� 9�#Ü�;c 60�#l µÿ�·ÿ�Z� ��B'å��#l��.

2. ¬£�ÈÑz�]9; £Ó	60és *Ö<ò6Bq� q�q�¿ì> 4��U�}¹ µÿ�·ÿ�Z� ��B'å��#l��.

3. ¬£�ÈÑz�]9; £Ó	60és *Ö<ò6Bq� S�M�;c Perry, Klein, Moore �ûBq� ¬£�ÈÑz�]9;��¾ç>q� ’¤
Æ��P�¿� 4wH&è<’;c 60Â6Ò MÎ3+8�Ãç> ��B'å��#l��. (’02. #3)

(1) t���u�>�%3�x9���¦+þAd��&h�����7Ho����>hëß��̀¦×�æ¹כ�>�#���"fs�K��l���#Q§>���.

(2) Ãº�<Æ_�z�́6 x&h����8£¤����̀¦��ê�r?/6 x�̀¦C�]j�#�z�́]j&h����6£x6 xs�#Q§>���.

(3) Ãº�<Æ_�)±ú�&h��������̀¦Áºr���¦Ãº�<Æ_����%i�&h�������>hëß��̀¦y©��̧�%i���.

4. ¬£�ÈÑz�]9; g̀@60és *Ö<ò6Bq� 9�#Ü�Ãç> 4��U�}¹ ��B'å��#l��.

5. ¬£�ÈÑz�]9; g̀@60és *Ö<ò6B;c"k Dieudonnéq� <K¼ÿ�ª�< ª£*Ë{->	U� 4��U�}¹ ��B'å��#l
��.

6. ¬£�ÈÑz�]9; g̀@60és *Ö<ò6B;c"k ¬£�ÈÑz�¬£ �ç¡(«�ç¡q� _�@és¤�< ª£*Ë{->	U� ��B'å��#l��.

7. ¬£�ÈÑz�]9; g̀@60és *Ö<ò6Bª�< £P�����q� �~� 	� z�]9;Üï+ä�;c *å���ØÃç> ®£�}�¤�<��?

8. ¬£�ÈÑz�]9; g̀@60és *Ö<ò6B;c 60Â6Ò R�Á6ÒÃç> µÿ�·ÿ�Z� +ä�P��#l��.

(1) �<ÆÒqt[þt_� t�&h� µ1Ï²ú� éß�>�ü< ÂÒ½+Ë�t� 3lwô�Ç �̧/åLô�Ç ÆÒ�©��oü< +þAd���o\�¦ r��̧�%i�
��.

(2) �7Ho�&h�%3�x9�$í
õ����%i�&h�ÆÒ�:rs�t���u�>�y©��̧÷&#Qs�K��l���#Q�9�°?��.

(3) Ãº�<Æ�����&³@/�oî�r1lx�̀¦s�=åJ#QÃº�<Æ�§¹¢¤�<Æ&h�Ü¼�Ð2[���ô�ÇÂÒì�rs� ú́§��¤��.

(4) �§��F��§¹¢¤\�@/ô�ÇØ�æì�rô�Çt�"é¶s�\O�%3���.

9. M�(è<Ä�}¹ X�>����M� *Ö<ò6Bq� 9�#Ü�Ãç> ¬£�ÈÑz�]9; g̀@60és *Ö<ò6BÄ�}¹ ����¶ÿ� g̀@�ç¡Üï
a:@MÎ3S�&� µÿ�·ÿ�Z� ��B'å��#l��.

10. M�(è<Ä�}¹ X�>����M� *Ö<ò6B;c"k ����¶ÿ� ¬£�ÈÑq� M�(è<M��ûB(basic skill);c 60Â6Ò MÎ3
+8�ª�< ª£*Ë{->	��?

11. ¬£�ÈÑq� M�(è<M��ûB(basic skill)Ä�}¹ <KS�ùÚH 10��U�¤�< ª£*Ë{->	U� ��B'å��#l��.

12. NCTMT� <KS�Â6Ò ’1980[Í	60q� �ÈÑz� ¬£�ÈÑÃç> a�Â6Ò <K¼ÿ�’ª�< ª£*Ë{->	U� ��B'å��#l
��. �¡, T� <K¼ÿ�q� á����»ª�< ª£*Ë{->	��?
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V� 4*�×ËÁh�����ÊÁÁþ�ø� ¬̈	�́ø�Ça�

•���£�·6�£� : [1] 4�©�, [7] 1�©� 3]X�, [9].

•V�1â�
 ¬̈ÊÁ³À ấe� -V�6	�ÊÁÁþ�ø� ¬̈	�́ø�Ça�e�

•V�2â�
V�7	�ÊÁÁþ�ø� ¬̈	�́ø�Ça�e� [9]
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4�ç¡ a:@�:@'Ö<<K

1. 1	� z�]9;Üï+ä�q� �m;�?�Ãç> µÿ�·ÿ�Z� ��B'å��#l��.

(1) Dewey_�z�́6 xÅÒ_����©�_�%ò
�¾Ó�̀¦~ÃÎ��z�́6 x$í
s�y©��̧÷&%3���.

(2) ���r&h�,�â
]j&h�,ë�H�o&h�Òqt�Ö̧õ��'aº���)a�©�S!�õ�ë�H]j\�¦Ãº�<Æ&h�Ü¼�ÐK������9��H�â

+«>×�æd���§¹¢¤õ�&ñ
�̀¦ ½̈$í
�%i���.

(3) s�r�l�_��§¹¢¤õ�&ñ
�̀¦ îÒqt�Ö̧éß�"é¶�<Æ_þvl�’���¦�̧ô�Ç��.

(4) Ãº�<Æ6 x#Q_� ô�Ç/åJ�o\�¦ r��̧�%i���HX<, �&³F���t� ��6 x÷&��H ��Ér	כ îî̈
'�������+þAï, î��
��o�g1Jï1pxs�e����.

2. 2	� z�]9;Üï+ä�q� �m;�?�Ãç> µÿ�·ÿ�Z� ��B'å��#l��.

(1) Ãº�<Æ�:r���_�>�:�xõ�s��:r&h�>�\P�$í
�̀¦y©��̧���H�§õ�×�æd���§¹¢¤õ�&ñ
s���.

(2) l��í�<Æ§4�C��ª�\�jËµ/ú���.

3. 3	� z�]9;Üï+ä�q� �m;�?�Ãç> µÿ�·ÿ�Z� ��B'å��#l��.

(1) �<Æë�H×�æd���§¹¢¤õ�&ñ
\����Ér îDhÃº�<Æ’ î�r1lx(Ãº�<Æ�§¹¢¤�&³@/�oî�r1lx)_�%ò
�¾Ó�̀¦ ú́§s�
~ÃÎ��¤��.

(2) Ãº�<Æ&h� ½̈�̧ü<%3�x9�$í
y©��̧÷&%3���.

(3) �&³@/Ãº�<Æõ�6£x6 xÃº�<Æ_�?/6 xs�q��§&h� �̧l�\� �̧{9�÷&%3���.

(4) �&³@/Ãº�<Æ_�µ1Ï���\������§F�\�¦F�½̈$í
�%i���.

(5) |9�½+Ë>h¥Æ��̀¦�Ð@/�Ð�#�Ãº�<Æ?/6 x�̀¦���>h�%i���.

4. 4	� z�]9;Üï+ä�q� �m;�?�Ãç> µÿ�·ÿ�Z� ��B'å��#l��.

(1) Ãº�<Æ�§¹¢¤�&³@/�oî�r1lx_�q�óøÍõ�ìøÍ$í
Ü¼�Ðµ1ÏÒqtô�Ç îl��:rÜ¼�Ð[�t����l�ïî�r1lx_�&ñ

����̀¦ìøÍ%ò
�%i���.

(2) Ãº�<Æ_�l��:r>h¥Æ�õ�l��:rl�0px�̀¦y©��̧�%i���.

(3) ë�H]jK����§4��̀¦����©�r�v���HÃº�<Æ�§¹¢¤�̀¦t��¾Ó�%i���.

(4) t���u�>�Ãºï�rs�Z�}��¤~��?/6 x�̀¦���]j������â
y���#��<ÆÒqt[þt_��<Æ_þvÂÒ{���̀¦×�¦%i�
��.

(5) �<ÆÒqt[þt_�t�&h�µ1Ï²ú�Ãºï�r\�&h�]X��>��<Æ_þv?/6 x�̀¦F��̧f���%i���.

5. 5	� z�]9;Üï+ä�q� �m;�?�Ãç> µÿ�·ÿ�Z� ��B'å��#l��.

(1) ë�H]jK����§4�_�����©��̀¦y©��̧�%i���.

(2) þj�è_��9�Ãºl��:rt�d��x9�l�0px�̀¦&ñ
����%i���.

(3) &ñ
_�&h�8£¤����̀¦y©��̧�%i���.

(4) ���õ��Ð"f_�t�d��÷�rëß���m���Õª\�s�ØÔ��Hõ�&ñ
Ü¼�Ð"f_�Ãº�<Æ&h��Ö̧1lx�̀¦×�ær��%i�
��.

6. 6	� z�]9;Üï+ä�q� �m;�?�Ãç> µÿ�·ÿ�Z� ��B'å��#l��.

(1) ]j5	��§¹¢¤õ�&ñ
\�"fy©��̧�%i�~��ë�H]jK����§4�\�@/�#�Õª���|ÄÌs���~½ÓZO�1px�̀¦"î

r��<ÊÜ¼�Ð+��Ð�� ½̈�̂�o�%i���.

(2) ���ª�ô�Ç�§Ãº·�<Æ_þvx9� î̈
��~½ÓZO��Ý¶�©��%i���.

(3) >�íß�l�ü<(��ÉÓ'��Ö̧6 x�Ý¶�©��%i���.

(4) #3�²DG���&h�l��í�è�ª�Ü¼�Ð"f_�Ãº�<Æ�§¹¢¤�̀¦y©��̧�%i���.
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7. 7	� ¬£�ÈÑÜï z�]9;Üï+ä�q� ô6;�¢ 3��U�¿ì> ��B'å��#l��. (’99. ��Òכ #1, ’02. #2)

Ãº�<Æ_�l��:r&h����t�d��õ�l�0px�̀¦_þv1pq��¦,Ãº�<Æ&h�Ü¼�Ð���¦���H0px§4��̀¦U�́�Qz�́Òqt�Ö̧_�
#��Q��t�ë�H]j\�¦½+Ëo�&h�Ü¼�ÐK����½+ÉÃºe����H0px§4�õ�I��̧\�¦l��Ér��.

(1) #��Q��t�Òqt�Ö̧�&³�©��̀¦Ãº�<Æ&h�Ü¼�Ð�¦¹1Ï���H�â
+«>�̀¦:�x�#�Ãº�<Æ_�l��í&h����>h
¥Æ�,"é¶o�,ZO�gË:õ�s�[þt��s�_��'a>�\�¦s�K�½+ÉÃºe����.

(2) Ãº�<Æ&h�t�d��õ�l�0px�̀¦�Ö̧6 x�#�Òqt�Ö̧ÅÒ���\�"f{9�#Q����H#��Q��t�ë�H]j\�¦Ãº�<Æ
&h�Ü¼�Ð�'a¹1Ï,ì�r$3�, �̧f��,���¦�#�K����½+ÉÃºe����.

(3) Ãº�<Æ\�@/ô�Ç<Éªp�ü<�'ad���̀¦t�5Åq&h�Ü¼�Ð��t��¦,Ãº�<Æ&h�t�d��õ�l�0px�̀¦�Ö̧6 x�#�
#��Q��t�ë�H]j\�¦½+Ëo�&h�Ü¼�ÐK�������HI��̧\�¦l��Ér��.

8. 7	� z�]9;Üï+ä�q� ¬£+Ö<�~x z�]9;Üï+ä�;c"k ¬£�ÈÑÜï;c 60Â6Ò V��*>	 ð��ûiu M�(è< z�]9;Üï
+ä� D�� 9̀	ßÌvï̂B��» z�]9;Üï+ä�;c 60�#l ��B'å��#l��. (’99. #1-2)

Ãº�<Æ�Ér �§õ�_� ?/6 x �_�¹�èçßכ 0A>��� q��§&h� ì�r"î
��¦ �§Ãº·�<Æ_þv õ�&ñ
\�"f �<Æ_þv��_�
s�����<Æ_þv\�"f_�����<Hs�s�Êê�<Æ_þv\�	�H%ò
�¾Ó�̀¦p�}9�Ãºe��l�M:ë�H\�²DG���/BN:�xl��:r�§

¹¢¤õ�&ñ
Ü¼�Ð ¥éß�>�+þA�ÐØ�æõ�&ñ
�̀¦ 1�<Æ�̧�(�í1)ÂÒ'� 10�<Æ�̧�(�¦1)��t�z�́r�ô�Ç��.
���×þ�×�æd���§¹¢¤õ�&ñ
�Ér�¦1px�<Æ�§2,3�<Æ�̧�\�z�́r����HX<,{9�ìøÍ���×þ�õ�3lq�Ér [z�́6 xÃº�<Æ], d��
�o���×þ�õ�3lq�Ér [Ãº�<Æ`], [Ãº�<Æa], [p�ì�rõ�&h�ì�r], [SX�Ò�¦õ�:�x>�], [s�íß�Ãº�<Æ]s��©� 6��t�
_�õ�3lqs�e����.

9. 7	� z�]9;Üï+ä�;c"k 1·ÿ�4�«»'_ 10·ÿ�4���U� ð��ûiuùÚH *å�*9�¦�(Ûo 6��U��� ª£*Ë{->	U�
��B'å��z�, ~�� *å�*9�q� :c«»50÷7B ��Øô6; D�� �ÈÑ�:@ô6;�¢;c 60�#l ��B'å��#l��. (’04.
#2-1)

]j7	��§¹¢¤õ�&ñ
_� 1éß�>�ÂÒ'� 10éß�>�Ãº�<Æ�̀¦ ’Ãºü<���íß�’, ’ë�H��ü<d��’, ’½©gË:$í
õ��<ÊÃº’,
’SX�Ò�¦õ�:�x>�’, ’ �̧+þA’, ’8£¤&ñ
’_�/BN:�x�)a 6��t�%ò
%i� ½̈ì�r�̀¦��¦?/6 x�̀¦ �̂>��or�(����.
y��%ò
%i�_�[jÂÒ?/6 x�½Ó3lqx9��<Æ_þv3lq³ð��H��6£§õ�°ú ��.

(1) Ãºü<���íß� :�����Ãº,&ñ
Ãº,Ä»o�Ãº,z�́Ãº_�>h¥Æ�õ���gË:���íß�

(2) �̧+þA : î̈
����̧+þAõ�{9��̂�̧+þA_�>h¥Æ�õ�$í
|9�

(3) 8£¤&ñ
 :U�́s�,r�çß�,[þts�,Áº>�,y���̧,V,�s�,ÂÒx�,���y��q�_�>h¥Æ�õ��Ö̧6 x

(4) SX�Ò�¦õ�:�x>� :�â
Äº_�Ãº\�¦���½ÓÜ¼�ÐSX�Ò�¦_�_�p�s�K�x9���«Ñ_�&ñ
o�ü<³ð�&³

(5) ë�H��ü<d�� :ë�H��_���6 x,d��_�>�íß�,~½Ó&ñ
d��,ÂÒ1pxd��

(6) ½©gË:$í
õ��<ÊÃº :½©gË:¹1Ôl�ü<@/6£x�'a>�,{9�	��<ÊÃº,s�	��<ÊÃº,Ä»o��<ÊÃºü<Áºo��<ÊÃº,
���y���<ÊÃº\��'aô�Çl��í>h¥Æ�õ�ë�H]jK����~½ÓZO�

10. 7	� z�]9;Üï+ä�;c"k ����¶ÿ� z�]9;Üï+ä� ô6;�¢ã# .>	\ï>�ç¡��̧q� _�@és;c 60�#l µÿ�·ÿ�
Z� ��B'å��#l��.

(1) �§¹¢¤õ�&ñ
3lq³ð
6	� �§¹¢¤õ�&ñ
�Ér¥�§�� ×�æd��³ð�&³�̀¦ ��6 xô�Ç ìøÍ���\� 7	� �§¹¢¤õ�&ñ
�Ér¥�<Æ_þv�� ×�æd��-
'��1lx×�æd��_�³ð�&³�̀¦��6 x��¦e����.\V\�¦[þt#Q 6	��§¹¢¤õ�&ñ
\�"f��H ð���y��+þA_�½+Ë
1lx �̧|	��̀¦s�6 x�#�çß�éß��>� �̧+þA_�$í
|9��̀¦7£x"î
�>�ô�Ç��.ñ_�³ð�&³�̀¦��6 x�%i�
Ü¼��, 7	��§¹¢¤õ�&ñ
\�"f��H ð���y��+þA_�½+Ë1lx�̧|	��̀¦s�6 x�#����y��+þAõ���y��+þA\��'a
ô�Ççß�éß�ô�Ç$í
|9��̀¦7£x"î
½+ÉÃºe����.ñü<°ú �Ér³ð�&³�̀¦��6 xô�Ç��.

(2) ���Õüt~½Ód��_�����o
6	��§¹¢¤õ�&ñ
\�"f��H�9�Ãº&h¹כ�����èëß�]jr�ô�ÇìøÍ���\� 7	��§¹¢¤õ�&ñ
\�"f��H7á§�8�©�
[j�o�#� î?/6 x+'��1lxï+þAd��_�$í
2[l�ï�r×�æd��Ü¼�Ð]jr��%i���.\V\�¦[þt#Q 6	��§¹¢¤
õ�&ñ
\�"f��H ð%i�,s�,@/Äºñ, ð�9¹�̧כ�|	�,Ø�æì�r�̧|	�ñü< °ú s� ?/6 x ���Õüt�̀¦ �%i�Ü¼��,
7	��§¹¢¤õ�&ñ
\�"f��H ð"î
]j_�%i�,s�,@/Äº\�¦s�K�ô�Ç��.ñ, ð�9¹�̧כ�|	�õ�Ø�æì�r�̧|	��̀¦
s�K���¦,s�\�¦ ½̈½+ÉÃºe����.ñü<°ú s�?/6 x���Õüt�̀¦�%i���.

11. 7	� z�]9;Üï+ä�;c"k 4�»ÿ�M�, -��²¼'_q� �s�÷7B;c 60Â6Ò �·�ç¡T� ª£*Ë{T�U� µÿ�·ÿ�Z� ��B
'å��#l��. (’00. #1-1)

>�íß�0px§4�s�×�æ¹כr�÷&t�·ú§��Hë�H]jK����\���H>�íß�l���(��ÉÓ'�\�¦�Ö̧6 x½+ÉÃºe���̧2�¤�Ý¶�©�

��¦e����.7£¤���íß�Ãº'��0px§4�õ�°ú �Érl��íl�0px_�_þv1pq�̀¦~½ÓK��t�·ú§��H#3�0A?/\�"f&h�
]X��>� >�íß�l�ü< (��ÉÓ'�\�¦ �Ö̧6 x�#�,�Ð�� ×�æ¹כô�Ç Ãº�<Æ&h� ���¦ 0px§4�s� >hµ1Ïs� s�ÀÒ#Q
|9�Ãºe���̧2�¤Ä»�̧��¦e����.
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12. �ÈÑ�:@50÷7Bq�+8�+ä�ésã#MÎ3]�@�#l 4	�z�]9;Üï+ä�«»'_T�#e$p*ã<#Ü���Øª�<ª£*Ë{->	U�
½�9�#Ü�Ãç>¬£�ÈÑz�]9;ñmÔîm���ã#R�z��#lµÿ�·ÿ�Z���B'å��#l��.�¡Â6Ò, 7	�z�]9;Üï
+ä�;c"k �ÈÑ�:@50÷7Bq� +8�+ä�és¤�< #e�w�4� T�©»#e«��¤�<U� ��B'å��#l��. (’04. #2-3)

Ãº�<Æ�§¹¢¤�&³@/�oî�r1lx\�+'s�#Q����èß�l��:rÜ¼�Ð[�t����l�î�r1lx_�%ò
�¾Ó�̀¦~ÃÎ��]j4	�
�§¹¢¤õ�&ñ
>h&ñ
s�A�{9��'a÷&>� ’�ª�_�»¡¤�è’ü< ’|9�_��¦�ª�’Ü¼�Ðs�#Q4RM®o��.]j7	��§¹¢¤
õ�&ñ
 >h&ñ
 ���\O�\�"f�̧ Ãº�<Æõ� �§¹¢¤ ?/6 x &h�&ñ
�oü< �'aº���#� �§¹¢¤ ?/6 x_� »¡¤�è��H >h&ñ


_����©�×�æ¹כô�Ç~½ÓgË>_�����Ð[O�&ñ
÷&%3�Ü¼ 9,s���HÅÒ�Ð?/6 x_� ’����o-���]j’���©�0A�<Æ
�̧�Ü¼�Ð_� ’s�1lx’�̀¦×�æd��Ü¼�Ðs�ÀÒ#Q&����.

13. z�]9;Üï+ä�q� *å�*9�¦�(Ûo;c 60�#l 6	� z�]9;Üï+ä�Üï 7	� z�]9;Üï+ä�Ãç> R�z��#l ��B
'å��#l��.

]j6	��§¹¢¤õ�&ñ
\�"f��Hy��/åL�<Æ�§Z>��Ð�§¹¢¤õ�&ñ
_�%ò
%i�½̈ì�rs���*'#Qe��%3�Ü¼��,]j7	�
�§¹¢¤õ�&ñ
\�"f ²DG��� /BN:�x l��:r �§¹¢¤ õ�&ñ
_� Ãº�<ÆÜ¼�Ð :�x½+Ë���H õ�&ñ
\�"f 1éß�>�ÂÒ'�
10éß�>���t� {9��'a$í
�̀¦ Ä»t���̧2�¤ îÃºü< ���íß�ï, îë�H��ü< d��ï, î½©gË:$í
õ� �<ÊÃºï, îSX�Ò�¦õ�
:�x>�ï, î�̧+þAï, î8£¤&ñ
ïs�����H/BN:�x_�%ò
%i� ½̈ì�r�̀¦&h�6 x��¦,s�\�����?/6 x�̀¦ �̂>��or�
(����.

14. <K7	�z�]9;Üï+ä�;c'å�S�E'#e���¤�<è���q��m;�?�Ãç>��B'å��#l��. (12, 13�ç¡���z�)

(1) S\�{9�&h���� ~½Ód���̀¦ t��ª���¦ Ãº\O� ���>h_� ²DG���\� ���� ���éß�,+þA$í
,8úxF�c î̈
��\�¦ z�́
r�ô�Ç��.

(2) î̈
����H�<ÆÒqt[þt_�Ãº�<Æ�<Æ_þv�̀¦[�vl�0>ô�Ç��s�ü@\��̧�§�������_��§Ãº·�<Æ_þv~½ÓZO	כ
_�>h���\��Ö̧6 xô�Ç��.

(3) ë�H]jK����_����õ�÷�rëß���m���õ�&ñ
_� î̈
���̧y©��̧ô�Ç��.

(4) �<ÆÒqt[þt_�Ãº�<Æ&h�$í
�¾Óõ�°ú �Ér&ñ
_�&h�8£¤���_� î̈
���̧×�æ¹כr�ô�Ç��.

(5) Ì�o�'ad�������+þA0AÅÒ_� î̈
��\�¦t��ª���¦ÅÒ�'ad��t��9������,�'a¹1Ï,���{��1px_����ª�ô�Ç
î̈
��~½ÓZO�_��Ö̧6 x�̀¦�Ý¶�©�ô�Ç��.

15. <K7	�z�]9;Üï+ä�;c"k¤�<'Ö<<KAI�lB&9�Üï�G[ô>#e<Kºÿ�z��ûB��z��ûB&9�Ãç>�ÈÕBm�Ô
�ÈÕ�¤�< î¬£�ÈÑ+8� ��C(mathematical power)ïq� ,>	�ç¡Ãç> ½� ô6;�¢}¹ �z� �����. ¬£�ÈÑ
+8� ��CT�6̧Ò ª£*Ë{->	U� ��B'å��#l��.

Ãº�<Æ&h�jËµs�êøÍ�½Ó_�&h����¦§4�,�7Ho�&h����¦§4�,q�óøÍ&h����¦§4�,ë�H]jK����0px§4�,ÆÒ�:r0px
§4�,_��� �è:�x 0px§4�,Ãº�<Æ\� @/ô�Ç �����y��õ� �FN&ñ
&h���� I��̧,Ãº�<Æõ� ���]X� �<Æë�Hõ�_� �'aº��
$í
x9�Ãº�<Æ_�Ä»6 x$í
���d��1px�̀¦�í�<Ê���H�íF�c&h����>h¥Æ�s���.

16. <K7	� z�]9; Üï+ä�;c"k¤�< <KS��z� ���¤�< ¬£�ÈÑÜïq� �m;)ç�;c 60�#l ��B'å��#l��.

(1) z�́6 x$í


(2) ÆÒ�©�$í


(3) +þAd��$í


(4) >�:�x$í


(5) f���'a$í
õ��7Ho�$í


(6) {9�ìøÍ�oü<:£¤Ãº�o

17. ¬£+Ö<�~x z�]9; Üï+ä�q� q�q�;c 60�#l ��B'å��#l��.

18. 7	� ï̂B�ÈÑz� z�]9; Üï+ä�;c"k �ÈÕ¬£ 4�$Ë�q� |¡�·ª�< #e�w�4� T�©»#eU�¤�<U� ��B'å��
#l��.
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V� 5*�×gC�±��+ÊÁÁþ�ø� ¬̈	�́ø�Ça�

•���£�·6�£� : [1] 5�©�.

•V�1â�
i��±��+ÊÁÁþ�ø� ¬̈	�́ø�Ça�

1. ’Standards 1989’\�"f]jr�ô�ÇDh�Ðî�rÃº�<Æ&h��è�ª��̀¦0Aô�Ç 5��t�3lq³ð (Five Goals
for Mathematical Literacy)

(1) Students learn to value mathematics. - Students should have numerous, var-
ied learning experiences that illuminate the cultural, historical, and scientific
evolution of mathematics. These experiences should be designed to evoke stu-
dents’ appreciation of mathematics’ role in the development of contemporary
society and to promote their understanding of relationships among the fields
of mathematics and the disciplines it serves: the humanities and the physical,
social, and life sciences.
Students must recognize the varied roles played by mathematics in society,
from accounting and finance to scientific research, from public policy debates
to market research and political polls. Their experiences in school must bring
students to believe that mathematics has value for them–so that they will have
the incentive to continue studying mathematics as long as they are in school.

(2) Students become confident in their ability to do mathematics. - Study that
relates to everyday life and builds students’ sense of self-reliance will lead
them to trust their thinking skills and apply their growing mathematical power.
School mathematics should prompt students to realize that doing mathematics
is a common, familiar human activity.
The ability of individuals to cope with the mathematical demands of everyday
life–as employees, as parents, and as citizens–depends on the attitudes toward
mathematics conveyed by school experiences. Among the greatest paradoxes
of our age is the spectacle of parents who recognize the importance of math-
ematics yet boast of their own mathematical incompetence. Mathematics can
neither be learned nor used unless supported by self-confidence built on suc-
cess.

(3) Students become mathematical problem solvers. - Problem solving is the pro-
cess through which students discover and apply the power and utility of math-
ematics. Skill in problem solving is essential to productive citizenship.
Industry expects school graduates to be able to use a wide variety of mathemat-
ical methods to solve problems wherever they arise. Students must, therefore,
experience variety in problems–variety in context, in length, in difficulty, and
in methods. They must learn to formulate vague problems in a form amenable
to analysis; to select appropriate strategies for solving problems; to recognize
and formulate several solutions whenever that is appropriate; and to work with
others in reaching consensus on solutions that are effective as well as logical.

(4) Students learn to communicate mathematically. - To express and expand their
understanding of mathematical ideas, students need to learn the symbols and
terms of mathematics. This goal is best accomplished in the context of problem
solving that involves students in reading, writing, and talking in the language
of mathematics. As students strive to communicate their ideas, they will learn
to clarify, refine and consolidate their thinking.
Learning to read, to write, and to speak about mathematical topics is essential
not only as an objective in itself–in order that knowledge learned can be ef-
fectively used–but also as a strategy for understanding. There is no better way
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to learn mathematics than by working in groups, by teaching mathematics to
each other, by arguing about strategies, and by expressing arguments in careful
written form.

(5) Students learn to reason mathematically. - Skill in making conjectures, gather-
ing evidence, and building an argument to support a theory are fundamental to
doing mathematics. Therefore, sound reasoning should be valued as much as
students’ ability to find correct answers.

Mathematics is, above all else, a habit of mind that helps clarify complex situa-
tions. Students must learn to gather evidence, to make conjectures, to formulate
models, to invent counter-examples, and to build sound arguments. In so do-
ing, they will develop the informed skepticism and sharp insight for which the
mathematical perspective is so valued by society.

2. ’Standards 1989’_�/BN:�x½©ï�r

3. ’Standards 2000’_�/BN:�x½©ï�r

4. ’Standards 2000’_��<Æ�§Ãº�<Æ_�"é¶o�
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5�ç¡ a:@�:@'Ö<<K

1. 1989[Í	 NCTMq� ’�ÈÑz� ¬£�ÈÑq� z�]9;Üï+ä�Üï è���q� ¦�+Ö<’(����?� Standards);c"k
�ÈÑÚ�|¾ç>q� ¬£�ÈÑ+8� �Ð�è¡Ãç> a�AI ��B+ä�Â6Ò 5��U� ô6;�¢;c 60�#l ��B'å��#l��.

(1) î̈
1px_�"é¶o�(Equity Principle) -

(2) �§¹¢¤õ�&ñ
_�"é¶o�(Curriculum Principle) -

(3) �§Ãº_�"é¶o�(Teaching Principle) -

(4) �<Æ_þv_�"é¶o�(Learning Principle) -

(5) î̈
��_�"é¶o�(Assessment Principle) -

(6) l�Õüt/BN�<Æ_�"é¶o�(Technology Principle) -

2. 1989[Í	 NCTMq� ’�ÈÑz� ¬£�ÈÑq� z�]9;Üï+ä�Üï è���q� ¦�+Ö<’;c"k <KS�ùÚH z�]9;Üï
+ä�q� ¦�+Ö<;c"k K-4«»'_ K-12��U�q� �ÈÑ[Í	�� ;c ð��ûiu+8�Ä�}¹ AI�ç¡�¤�< #¿E 4��U�
;c 60�#l ��B'å��#l��. (’97. #1, ’99. ��Òכ #1)

3. �ÈÑ[Í	�� ;c<KS�ùÚH50÷7B*å�*9�;c60�#l ’NCTM Standards 1989’ã# ’NCTM Stan-
dards 2000’q� 	�T�¤�< ª£*Ë{->	U� ��B'å��#l��.

4. ’NCTM Standards 2000’;c"k <KS�ùÚH �ÈÑz�¬£�ÈÑq� 4wHP� 6��U�¤�< ª£*Ë{->	��?

5. ’NCTM Standards 2000’;c"k ~¡¥�< �ÈÑ[Í	�� ;c ð��ûiu->	 10��U� *å�*9�ª�< ª£*Ë{->	U�
¬£�ÈÑ50÷7B;c MÎ3Â6Ò #¿EÜï �ç¡(«+8� U���̧Ä�}¹ ¦�(Ûo�#l ��B'å��#l��.

6. ’NCTM Standards 2000’Üï £P� ����q� 7	� z�]9;Üï+ä�q� ¬£�ÈÑq� 50÷7B *å�*9� ¦�
(ÛoÃç> R�z��#l ��B'å��#l��.
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V� 6*�×ÊÁÁþ�¬̈	�́ø�ÊÁh�ã�
Áþ�

•���£�·6�£� :

1. 1]X� : [1] 1�©� p.31, 6�©�, [4] 4�©� 1]X�, [8] 1,2�©�.

2. 2]X� : [1] 6�©�, [5] 8�©�.

3. 3]X� : [1] 6�©�, [2] 1�©� 3]X�, [4] 4�©� 1]X�, [8] 7�©� 1, 5]X�.

•V�1â�
â�
7�ÌÁ�+ÊÁh�ã�
Áþ�

1. e�¦���:rÅÒ_�

(a) s�X<�� -1lxÏãJ_�q�Ä»

(b) /BNo�&h�~½ÓZO�

(c) Ä»9þto�×¼"é¶�:r(l�"é¶��� 3[jl��â
) -���%i�&h� �̂>�

(d) Euclid��H ’��"î
���’�¦b��#Qt���H"î
]j×�æ\�"fl���<Æ:£¤Ä»_���BNï/¦̀�	כr(postulate)s�
����¦,�Ð��{9�ìøÍ&h��������BNo�(axiom)s/¦̀�	כ�%i���.

(e) /BNo�

i. °ú �Ér�.�� þt�Ér"f�Ð°ú]	כ�þtõ�°ú �Ér]	כ

ii. °ú �Ér�8�¦̀�	כ�þt\�°ú �Ér]	כ��������̂��H°ú ��.

iii. °ú �Ér�.�� �Ér"f�Ð°ú	כ�NS���z����H¦̀�	כ�þt\�"f°ú �Ér]	כ

iv. "f�Ð�í>h#Qt���H�.�� þt�Ér"f�Ð°ú]	כ

v. ����̂��HÂÒì�r�Ð��ß¼��.

(f) /BNï�r

i. e��_�_�"f�Ð���Ér¿º&h��Érf�����Ü¼�Ð������½+ÉÃºe����.

ii. f������ÉrÁºô�Çy�����©�½+ÉÃºe����.

iii. e��_�_�"é¶�̀¦×�æd��Ü¼�Ð��¦e��_�_�U�́s�\�¦ìøÍt�2£§Ü¼�Ð���H"é¶�̀¦Õª
wn=Ãºe����.

iv. �̧��Hf������Ér°ú ��.

v. (î̈
'�����/BNo�)ô�Ç î̈
���0A_�ô�Çf�����s�Õª î̈
���0A_�¿ºf�����õ�ëß�±ú�M:
#QÖ¼ ô�Ç Aá¤\�"f_� ¿º ?/y��_� ½+Ës� 2f��y���Ð�� ���Ü¼��� s� ¿ºf������Ér Õª
Aá¤\�"fëß�èß���.

(g) q� Euclidl���<Æ - î̈
'�����_�/BNo�\�¦���Ér/BNï�r·/BNo��ÐÂÒ'�7£x"î
��9��Hr�
�̧��H �̧¿ºz�́J��Ð[�t��y�¤��. Gauss, Lobachevski, Bolyai1px�Ér]j5/BNï�r�̀¦Dh
�Ðî�r/BNï�rÜ¼�Ð��Ë̈#QDh�Ðî�rl���<Æ_� �̂>�\�¦ ½̈$í
½+ÉÃºe��6£§�̀¦�Ð%i���.
\V\�¦ [þt���, ”ÅÒ#Q��� f����� µ1Ú_� ô�Ç &h��̀¦ t��� ¿º >h s��©�_� ��êøÍô�Ç f������̀¦
Õª�̀¦Ãºe����.”

(h) Áº&ñ
_�6 x#Q(undefined concepts) -#Q�"��
Áº&ñ¦̀�	כ_�6 x#Q�Ð���×þ����H��ü<
#Q�"�����BNo��Ð���×þ�K/¦̀�	כ���H�����H�.���¹ô�Çë�H]jsכs�×�æ	כ

2. Ãº�<Æl��í�:r(1�©� p.31)_�1px�©�C��â


3. �7Ho�ÅÒ_�(Logicism)

(a) �7Ho�ÅÒ_�_�:£¤fç


(b) Cantor_��è~ÃÌô�Ç|9�½+Ë�:r(naive set theory) -x\��'aô�Çe��_�_� �̧|	� P(x)\�@/
�#� P(x)\�¦ëß�7á¤���H x����̂_� �̧e�����|9�½+Ë {x | P(x)}���½Ó�©��>rF�ô�Ç��.
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(c) 1899̧�� Cantor_�%i�[O�(paradox) -�̧��H|9�½+Ë_�|9�½+Ë�̀¦ A������ A_�"4�|9�½+Ë
P(A)�̧|9�½+Ës�Ù¼�ÐP(A) ⊂ As���.����"f, |A| < |P(A)| ≤ |A|s�Ù¼�Ð �̧
í�Hs���.

(d) 1902̧�� Russell_�%i�[O�- P(x) : x 6∈ x����¦, A = {x | x 6∈ x}�����. A∈ As�
��� P(x)_�&ñ
_�\�_��#� A 6∈ As��¦,ìøÍ@/�Ð A 6∈ As���� A_�&ñ
_�\�_��#�
A∈ As���.s���H"î
Ñþ�y� �̧í�Hs���.

(e) %i�[O��̀¦�FG4�¤��̧2�¤|9�½+Ë�̀¦Dh�Ðs�&ñ
_����H�.���s�ë�H]j_�Ùþ�d��s	כ

(f) Russell_�Ä»+þA�:r(type theory) -���$�l��:r&h����@/�©�s�÷&��H7áxÀÓ������>r
F���¦,s�@/�©��̀¦+þA(type)s� 0���@/�©�s����¦ô�Ç��.+þAs� 0���@/�©��̀¦"é¶�è
�Ð ���H |9�½+Ë�̀¦ +þAs� 1��� |9�½+Ës����¦ ô�Ç��.{9�ìøÍ&h�Ü¼�Ð +þAs� n��� @/�©��̀¦
"é¶�è�Ð ���H |9�½+Ë�̀¦ +þAs� n+ 1��� |9�½+Ës����¦ ô�Ç��. a_� +þAs� b_� +þA�Ð��
����̀¦M:\�ëß�s� a∈ b��_�p���e��>��)a��.����"f, x∈ xü<°ú �Ér"î
]j��HÁº
_�p����.0A_�%i�[O��Érs�ü<°ú �Ér+þA_� ½̈Z>��̀¦�D¥1lx���HX<"fq�2�©�)a��.

(g) Ä»+þA�:r(type theory)�ÉrÁºô�Ç/BNo�ü<°ú s�|9�½+Ë�:r\�"f~ÃÎ��[þts�l�#Q�9î�rY>�
��t�ë�H]j&h��̀¦�í�<Ê��¦e����.�7Ho�ÅÒ_�_�r��̧��H$í
/BN�t�3lwô�Ç�Ü¼�Ð	כ
î̈
���)a��.

4. f���'aÅÒ_�(Intuitionism)

(a) Kronecker, Brower1px

(b) �̧��H���çß��Ér�����Ãº\�@/ô�Çf���'a�̀¦��t��¦e����.7£¤, 1s�Áº%Á	�̀¦>pw���H��
\� @/ô�Ç SX�z�́$í
�̀¦ ��t��¦ e���¦,#�l�\� 1�̀¦  »	·¡s���H �̧���Ü¼�Ð 2_� >h¥Æ�
�̀¦%3���H��.s�ü<°ú �Ér�ìøÍ4�¤¦̀�	כ����e��_�_�Ä»ô�Çô�ÇÃº 1,2,3, · · · ,n�̀¦ ½̈$í

½+ÉÃºe���̀¦÷�rs���.

(c) Ãº�<Æ�Ér ���çß�_� &ñ
���õ� 1lqwn�&h�Ü¼�Ð �>rF����H ��s	כ ��m��¦ ���çß�_� &ñ
���&h�
�Ö̧1lxÜ¼�Ð &ñ
_�÷&#Q�� � 9,�7Ho�ÅÒ_�\�"fü< °ú s� &ñ
o�_� �̧e��Ü¼�Ð &ñ
_�
÷&#Q"f��H îß��)a��.s��Qô�Ç &ñ
����Ö̧1lx�Ér )±ú�&h�s��¦ ¢-a$í
�)a �©�I��Ð ����èq
Ãºe����H�s�#Q��ô�Ç��.7£¤,Ãº�<Æ&h����o���HÄ»ô�Ç���_�éß�>��Ð	כ ½̈$í
��0px�<Ê
�̀¦�Ðe��Ü¼�Ð+�SX�wn��)a��.����"f,�����Ãº����̂��HÒqt$í
÷&��H�s�t������Ãº	כ
����̂_�|9�½+Ëõ�°ú �Ér�.����Ér)�½̈s	כ

(d) ���o�°úכs��ÃÐs����<Ê�ÉrÕª�����SX¦̀�	כ���H~½ÓZO�s�e������H���p_¦̀�	כ��¦,��
f±	s�êøÍÕª"î
]j�ÐÂÒ'� �̧í�Hs�e��6£§�̀¦7£x"î
���H~½ÓZO�s�e������H���p_¦̀�	כ

ô�Ç��.����"f,�¦����7Ho�_�C�×�æÒ�¦�Ér$í
wn��t�·ú§��H��.7£¤,#Q�"���rF<��_	כ
7£x"î
�ÉrC�×�æÒ�¦�̀¦s�6 x�t�·ú§�¦ ½̈$í
��0px�<Ê�̀¦�Ð#������H�.���s	כ

(e) f���'aÅÒ_�_�{9��©�\�"fÃº�<Æ�̀¦ ½̈$í
����%i�[O��Ér�FG4�¤½+ÉÃºe��Ü¼��, ½̈$í
&h�
Ü¼�Ð%3�#Qt���H�¦���Ãº�<Æ_� ú́§�ÉrÂÒì�r�̀¦{9�>��)a��.\V\�¦[þt���,�&³@/Ãº�<Æ
�ÉrC�×�æÒ�¦_�$í
wn��̀¦���]j�Ð��¦e��l�M:ë�H\�s�ü<�'aº���)a�¦���Ãº�<Æ_� ú́§

�Ér t�d���̀¦ �íl�K��� ô�Ç��. ����"f, �¦���Ãº�<Æ_� {9��©�\�"f �Ð���, f���'aÅÒ_�
��HÃº�<Æ_�l��í\�¦SX�wn����HX<z�́J���¦e����.

5. +þAd��ÅÒ_�(Formalism)

(a) 1px�©�C��â


(b) 1904̧�� Hilbert_�>�S\� -Ãº�<Æ�̀¦%3�x9�ô�Ç~½ÓZO�Ü¼�Ð �̧í�Hs�\O��¦¢-a���ô�Ç/BNo�
�̂>��Ð ½̈$í
��9�¦r��̧�%i���.

(c) Ãº�<Æ�̀¦¢-a���ô�Ç+þAd���̂>��Ð�:r��.

(d) /BNo�>�_�Áº�̧í�H$í
 -

(e) /BNo�>�_�¢-a���$í
 -

(f) 1931̧��Gödel_�Ô�¦¢-a���$í
&ñ
o� -Áº�̧í�H$í
õ�¢-a���$í
�Ér�ª�wn�½+ÉÃº\O���.7£¤,
#Q�"�+þAd���̂>���Áº�̧í�Hs����ìøÍ×¼r�Ô�¦¢-a���½+ÉÃºµ1Ú\�\O���.
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•V�2â�
)K�¿R���@ÌÁ�+

1. Popper_�q�óøÍ&h� �̧ÀÓÅÒ_�(1963) - Pooper��õ��<Æ&h�µ1Ï|
�_��7Ho�\�¦l�Õüt�l�0A
K� ]jl�ô�Ç ��s���.õ��<Æ&h	כ t�d���Ér ÆÒ8£¤õ� ìøÍ~ÃÌ\� _��#� $í
�©�� 9,t�d���Ér ���
�ïSX�z�́$í
�̀¦��|9�Ãº\O�Ü¼ 9,éß�t�ÆÒ8£¤½+ÉÃºe���¦ÆÒ8£¤�̀¦>h���½+ÉÃºe��l�M:ë�H
s���.ÆÒ8£¤�̀¦�������¦ÆÒ8£¤\�@/ô�ÇìøÍ~ÃÌ�̀¦�¦�9�#�ÆÒ8£¤�̀¦y©��o�����s�\�¦
]j��½+ÉÃºe����HDh�Ðî�rÆÒ8£¤�̀¦�½Óîß��#�@/�̂�<ÊÜ¼�Ð+�t�d��_�$í
�©�s�s�ÀÒ#Q

�����.

2. Lakatos_�Ãº�<Æ&h�µ1Ï|
�_��7Ho�(1976) -Ãº�<Æ&h�t�d��\�@/ô�Ç|
�K�

3. �̧ÀÓÅÒ_�Ãºo�ô=�<Æ - ’Áºô�ÇÊê�@’\�@/ô�Ç@/îß�Ü¼�Ð]jl��)a���Ü¼�ÐÃº�<Æ&h�t�d	כ
_�SX�z�́$í
�ÉrSX�wn�|̈cÃº\O��¦éß�t�ÆÒ8£¤½+ÉÃºe��Ü¼ 9,s�\�¦q�óøÍ��¦>h���½+ÉÃº
e����.

4. ������̂\��'aô�Ç �̧{9��Q_�ÆÒ8£¤

5. 7£x"î
\�@/ô�Ç�'a&h�

6. ìøÍYVü<ìøÍYV]j��ZO�

7. Ãº�<Æ&h�t�d��_�$í
�©�õ�&ñ
 4éß�>� -ï�r�â
+«>ÅÒ_�

8. Lakatos��]jr�ô�ÇÃº�<Æ&h�µ1Ï|
�_��7Ho���r������HÃº�<Æ�<Æ_þv-t��̧~½ÓZO� - Lakatos��H
7£x"î
õ�ìøÍ~ÃÌ�̀¦Ãº�<Æ&h�µ1Ï|
�_��7Ho��Ð�Ð�¦e����.7£x"î
õ�ìøÍ~ÃÌ_��7Ho��ÐÆÒ8£¤�
�¦ �������¦ 7£x"î
��¦ ìøÍ~ÃÌ���H Ãº�<Æ_� �ÃÐ½̈õ�&ñ
�̀¦ :�xK� q�óøÍ&h�s��¦ ½+Ëo�&h�

������¦0px§4�õ�I��̧_�>hµ1Ï��̧2�¤ô�Ç��.

•V�3â�
Ä©Å]�ÌÁ�+

1. �̧���&h� ½̈$í
ÅÒ_�(operational constructivism)

2. von Glassersfeld_�/åL���&h� ½̈$í
ÅÒ_�(radical constructivism; 1991)

3. Earnest_����r&h� ½̈$í
ÅÒ_�(social constructivism; 1991)
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6�ç¡ a:@�:@'Ö<<K

1. Èì>��.è<®£q���¬£�ÈÑ+8�U���̧D��¬£�ÈÑ��¿ì>�����¹¤�<MÎ3+8�ÜïT��_Â6Ò¬£�ÈÑMÎ3T�¤
Æ��P�¿� 4wH&è<;c"k #e�w�4� ¦�=iés E'�}�¤�<U� ��B'å��#l��.

Ãº�<Æ&h� @/�©��Ér ���çß�_� _�d��õ� 1lqwn�&h�Ü¼�Ð �>rF�� 9,Ãº�<Æ����H s�p� e����H Ãº�<Æ&h� �>rF�
_�$í
|9��̀¦µ1Ï|
�ô�Ç��.s��Qô�ÇÃº�<Æ�'a�Ér/BNo�&h�Ü¼�ÐÃº�<Æ�̀¦���>h���H~½ÓZO��:rÜ¼�Ðµ1Ï����
%i���HX<,Ä»9þto�×¼"é¶�:r\�"f&ñ
_�,/BNo�,/BNï�rõ�°ú s�"î
SX�ô�Çl��í0A\�Ãº�<Æ�̀¦���>hK���
����H���%i�&h� �̂>��Ð ½̈�̂�o÷&%3���.

2. ¬£�ÈÑM��Ô&è< �ÈÑ��¾ç>T� Ú�|��¶ÿ� 9�#Ü�;c 60�#l ��B'å��#l��.

3. $ã<P�®£q��� ¬£�ÈÑÃç> �����¹¤�< MÎ3+8�ª�< ª£*Ë{->	U� ��B'å��#l��.

Ãº�<Æ_� �̧��H>h¥Æ�s��7Ho�&h�>h¥Æ�Ü¼�Ð 8̈�"é¶|̈cÃºe���¦, �̧��HÃº�<Æ&h�t�d��s��7Ho�_�ÆÒ�:r
½©gË:\�_�K�7£x"î
|̈cÃºe�����¦ÅÒ�©��%i���HX<,s���HÃº�<Æ�̀¦"î
Ñþ�y��ÃÐ���í�HÃº�7Ho��Ð 8̈�
"é¶�#�Ãº�<Æ_�SX�z�́ô�Çl��í\�¦SX�wn���9�¦ô�Ç�.���s	כ

4. Cantorq� *9���BÜï Russellq� *9���BT� ª£*Ë{->	U� ��B'å��#l��.

5. ��̧MÎ3®£q��� ¬£�ÈÑÃç> �����¹¤�< MÎ3+8�Üï ½� Â6Ò4��� ª£*Ë{->	U� ��B'å��#l��.

Ãº�<Æ&h����o���HÄ»ô�Ç���_�éß�>��Ð½̈$í
��0pxô�Ç�
Ü¼�Ð"f"î	כSX�ô�Çf���'a&h�_�p�\�¦��4R��ô�Ç

���¦�%i���.C�×�æÒ�¦s�f���'a&h�Ü¼�Ð��"î
�t�·ú§�Ér�7Ho�s�Ù¼�Ð$í
wn��t�·ú§��H���¦�#�
�¦���Ãº�<Æ_� ú́§�ÉrÂÒì�r�̀¦{9�>�÷&��Hô�Ç>���e����.

6. 0ïF��̧®£q��� _ô>g̀@�4� ùÚH 9�#Ü�Üï M�(è<�·�ç¡ª�< ª£*Ë{->	U� ��B'å��#l��. (’98. #5)

�7Ho�ÅÒ_�\�_�K�Òqt��èß�%i�o�ü<f���'aÅÒ_�\�_�K���l��)a�¦���Ãº�<Æ_��íl�����HÃº�<Æ&h�

0Al�\�¦�FG4�¤��9��Hr��̧�Ð+þAd��ÅÒ_���Òqt��z�¤��.+þAd��ÅÒ_�\�"f��HÃº�<Æ�̀¦¢-a���ô�Ç+þAd��
�̂>��Ð�Ð�¦%3�x9�ô�Ç~½ÓZO�Ü¼�Ð �̧í�Hs�\O��¦¢-a���ô�Ç/BNo��̂>��Ð ½̈$í
��9�¦r��̧Ùþ¡��.

7. ð��P�4�q� ª£~¡)Ö<)ç�Üï TÖhb9	)ç�T� ª£*Ë{->	U� ��B'å��z�, �¡ Gödelq� [ô>TÖhb9	)ç� +ä�
P�;c 60�#l ��B'å��#l��.

8. Lakatosq� ¬£�ÈÑ+8� U���̧;c 60Â6Ò MÎ3+8�;c 60�#l ��B'å��#l��.

Ãº�<Æ&h�t�d���Ér_�d��_�#�t�\O�s�SX�z�́ô�Ç&ñ
o�_�Ãº��éß��̧\�v>�Zþt#Q�����"f$í
�©����H�	כ

s���m���,7£x"î
õ�ìøÍ~ÃÌ(proof and refutation)_��7Ho�\�_�K�ÆÒ8£¤s�=åSe��\O�s�>h���H�dÜ¼
�Ð"f$í
�©�ô�Ç��.

9. Lakatosq� �ûB'å�MÎ3Üï b9	ûiu+8�->	 �ûB'å�MÎ3Ãç> R�z��#l ��B'å��#l��.

Lakatos��H7£x"î
s�êøÍÆÒ8£¤�̀¦_�d��_�#�t���\O���H&ñ
o��ÐSX�wn����Hõ�&ñ
s�����H���:�x&h����
7£x"î
�'a�̀¦ÂÒ&ñ
��¦,7£x"î
�̀¦"é¶A�_�ÆÒ8£¤�̀¦�8 ú́§�ÉrÂÒì�rÆÒ8£¤Ü¼�Ðì�rK��#�q�óøÍõ�ìøÍ
~ÃÌ_�r���\�¦V,�y���H���¦z�́+«>Ü¼�Ð�Ð�¦e����.

10. �¹�Ð+ä�Pכ��Ö=i(«(lemma-incorporation method);c 60�#l ��B'å����.

ìøÍYV��Ø�¦�&³�>��)a"é¶���s�÷&��HÂÒì�rÆÒ8£¤�̀¦¹1Ô��7£x"î
ì�r$3��̀¦:�xK� ņu��4Re����H����<Ê

�̀¦¹1Ô�¦,Õª��j[¦̀�	כ�½+É�Ð�̧&ñ
o�\�¦¹1Ô��?/#QÕª\�K�{©����H �̧|	��̀¦"é¶A�_�ÆÒ8£¤\�½+Ë
�̂r�&�"f ÆÒ8£¤�̀¦ >h������H ~½ÓZO�s���.s���Ér	כ Ãº�<Æ&h� t�d��_� $í
�©��̀¦ 0Aô�Ç þj���_� ~½ÓZO�
Ü¼�Ð,Dh�Ðî�rÆÒ8£¤�̀¦µ1Ï|
����Hõ�&ñ
õ�ÕªÆÒ8£¤�̀¦7£x"î
���Hõ�&ñ
s�1lxr�\�s�ÀÒ#Q�����.

11. ¤Æ��P�¿� 4wH&è<Üï Lakatosq� ¬£�ÈÑ+8� ñmÔZÁ	q� $ã<P�;c"k +ä�q�, +ä�P�, �ûB'å�;c 60Â6Ò
MÎ3+8�T� #e�w�4� ��¦Ø<U� ��B'å��#l��.

12. Lakatos�� <KS�Â6Ò ¬£�ÈÑ+8� U���̧q� )ç��ç¡ Üï+ä� 4·ÿ�4�;c 60�#l ��B'å��z�, T�¿ì>
�Ô60}¹ +Ö<#Ü�0±C®£q�q� q�Q�¿ì> ��B'å��#l��. (’02. #1-3, ’05. #6)

13. Lakatos�� <KS�Â6Ò ¬£�ÈÑ+8� ñmÔZÁ	q� $ã<P��� S����¤�< ¬£�ÈÑ�ÈÑ�:@-U�|¡ �ç¡(«ª�< ª£
*Ë{->	U� ��B'å��#l��.
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14. �Ð���+8� ¦�)ç�®£q��� S����¤�< ¬£�ÈÑz�]9;q� �ç¡(«ª�< ª£*Ë{->	U� ��B'å����.

Ãº�<Æ Ãº\O�\�"f Ãº�<Æ&h� t�d��_� µ1ÏÒqt&h� ��H"é¶s� ÷&��H �̧���õ� �����_� �̧��� �Ö̧1lx�̀¦ ���¦_�

@/�©�Ü¼�Ð�����ìøÍ$í
���H�Ö̧1lx�̀¦y©��̧K���ô�Ç��.

15. Glasersfeld�� <KS�Â6Ò �� .>	+8� ¦�)ç�®£q� 4wHP� :c ��U�;c 60�#l ��B'å��#l��.
(’00. #2)

(1) ��ÅÒ&h� ½̈$í
_�"é¶o� -

(2) Òqt�©�t��¾Ó$í
_�"é¶o� -

(3) q�Ì�o�'a$í
_�"é¶o� -

16. ��Pv+8� ¦�)ç�®£q�;c"k ����(è< ¬£�ÈÑ+8� U���̧q� ��Pv+8� ¦�)ç�Üï+ä�;c 60�#l ��B'å�
�#l��. (’06. #2)

17. ¬£�ÈÑz�]9;�ÈÑ+8� ¦�)ç�®£q�q� z�¬£·�ÈÑ�:@ 4wHP� 52 ��U�;c 60�#l ��B'å����.

(1) �<ÆÒqt×�æd��&h�>hZ>��o_�"é¶o� -/BN:�xÅÒ�'a&h����_�p�\�"f_�Ì�o�'a&h�t�d��s��<ÆÒqt�����
\�_�K���ÅÒ&h�Ü¼�Ð ½̈$í
÷&#Q��� 9,s�õ�&ñ
\�"f�<ÆÒqt>h>h���_�>h���	�\�¦�¦�9
K���ô�Ç��.

(2) µ1Ïë�H×�æd��&h��©� ñ���6 x_�"é¶o� -Ãº�<Æ�§¹¢¤�<Æ&h� ½̈$í
ÅÒ_�_�\�"f��H�§��ü<�<ÆÒqtx9�
�<ÆÒqtõ��<ÆÒqt��s�_��©� ñ���6 xs�B�Äº×�æ¹כ���.s��Qô�Çs�Ä»\�"f�§����&h�]X�ô�Ç
µ1Ïë�H�̀¦:�xK��<ÆÒqt_�6£x²ú��̀¦Ä»�̧K�ÍÇrÜ¼�Ð+�,�<ÆÒqt[þt�Ð�#��FK{9�º��_�ÆÒ8£¤x9��7H
~ÃÌ �Ö̧1lx�̀¦ :�xK� t�d���̀¦ ½̈$í
½+É Ãº e���̧2�¤,�§Ãº-�<Æ_þv 8̈��â
�̀¦ [O�&ñ
½+É �¦̀�	כ ̈½¹כ�
�¦e����.

(3) _�p�t��¾Ó&h� �Ö̧1lx_� "é¶o� - �<Æ_þv ?/6 xs� �<ÆÒqt[þt\�>� _�p� e����H ��s	כ ÷&#Q�� ��¦,
�<ÆÒqt[þts��§Ãº-�<Æ_þv�Ö̧1lx\��ÃÐ#���¦�����H_�t���ÃºìøÍ÷&#Q��ô�Ç��.

(4) ìøÍ%ò
&h�ÆÒ�©��o_�"é¶o� -�<ÆÒqt�����\�_�K�?/���&h�Ü¼�Ðs�ÀÒ#Qt���H��ÅÒ&h��Ö̧1lx\�
_�K�Ãº�<Æt�d��_���ÅÒ&h� ½̈$í
s�s�ÀÒ#Q4R��ô�Ç��.
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V� 7*�×ÊÁÁþ�Áþ�¢æ¹ÐÏ�h�Áþ�

•���£�·6�£� :

1. Ãº�<Æ�<Æ_þvd��o��<Æ_�_�p� : [3] 1�©�.

2. 1]X� : [1] 7�©� 1]X�, [2] 2�©� 1]X�, [4] 7�©� 1]X�, [5] 7�©� 2]X�. .

3. 2]X� : [1] 7�©� 2]X�, [2] 2�©� 2]X�, [4] 7�©� 2]X�, [5] 6�©� 1]X�.

4. 3]X� : [1] 7�©� 3]X�, [2] 2�©� 5]X�, [4] 7�©� 4]X�, [5] 7�©� 4]X�.

5. 4]X� : [1] 7�©� 4]X�, [2] 2�©� 3]X�, [4] 7�©� 3]X�, [5] 7�©� 3]X�.

6. 5]X� : [2] 2�©� 1]X�, [4] 7�©� 1]X�.

7. 6]X� : [2] 2�©� 1]X�, [4] 7�©� 1]X�.

•ÊÁÁþ�Áþ�¢æ¹ÐÏ�h�Áþ��+�+i� -l�xjS�\�m�ÐÏ�

1. d��o��<Æ��[þts�{9�ìøÍ&h�����<Æ_þv,���¦,t�0px\�@/�#�_�ë�H�̀¦°ú��¦e����H�3�Ãº!�%	כ
�<Æ�<Æ_þvd��o��<Æ�ÉrÃº�<Æõ��'aº���#�s��Qô�Ç_�ë�H\��í&h��̀¦ ú́�ÆÒ�¦e����.7£¤, ”��
|ÃÐ[þt�Ér#Qb�G>����¦���H��,���çß�_����¦��H#Qb�G>�µ1Ï²ú����H��”ü<°ú �Ér_�ë�H@/
���, ”��|ÃÐ[þt�ÉrÃº�<Æ\�@/�#�#Qb�G>����¦���H��,Ãº�<Æ&h�>h¥Æ�\�@/ô�Çs�K���
#Qb�G>� µ1Ï²ú����H��”ü< °ú �Ér |9�ë�H�̀¦ ~�������. /BI, Ãº�<Æ�<Æ_þv d��o��<Æ\�"f��H �â
+«>
õ�t�0pxs�#Qb�G>����½+Ë�#�Ãº�<Æ&h�0px§4�(mathematical ability)̀�¦+þA$í
���Ht�\�
�'ad���̀¦��t��¦e����.

2. Ãº�<Æ����HÃº�<Æ�§õ�?/6 x�̀¦ëß�[þtt�ëß�,d��o��<Æ��[þt�Ér{9�ìøÍ&h�Ü¼�Ð���çß�s�#Qb�G
>����¦���Ht�,�<Æ_þv���Ht�\�@/�#����½̈ô�Ç��.����"f, �̀¦���ÉrÃº�<Æ�<Æ_þvd��o�
�<Æ�̀¦0AK�"f��HÃº�<Æ�§õ�?/6 xõ�d��o��<Æ¿ºì�r�����9¹כ����.7£¤,Ãº�<Æ_� ½̈�̧
<�Ê�Ér�§õ�?/6 x\�@/ô�Çt�d��õ����çß�s�#Qb�G>����¦��¦ÆÒ�:r� 9t�&h�0px§4��̀¦

��6 x���Ht�\��'aô�Çt�d��s��9¹כ����.

•V�1â�
q���V��+ÊÁÁþ�Áþ�¢æ¹ÐÏ�h�Áþ�

1. (p.151) Piaget��H Ãº�<Æ&h� t�d�� x9� ���¦_� �:r|9��̀¦ �̧���(operation)s����¦ �Ð�¦ e��
Ü¼ 9,Õªµ1ÏÒqtõ�&ñ
�̀¦ì�r$3��#�]jr���¦e����.s���HÃº�<Æ&h�>h¥Æ�s�µ1ÏÒqt�)a�	כ
Ü¼�Ð�������¦Õªµ1ÏÒqtõ�&ñ
�̀¦�<ÆÒqt[þt_��<Æ_þvõ�&ñ
\�"fF�$í
2[��̧2�¤���Hµ1Ï

Òqt&h�~½ÓZO��̀¦2[��¦e����.

2. µ1ÏÒqt&h����d���:r (t�0px>h¥Æ�_�µ1ÏÒqt&h�K�$3�)

(a) ����o�:r_� %ò
�¾Ó - ÒqtÓüt�<Æ&h����&h�6£xõ�&ñ
õ� t�&h����&h�6£xõ�&ñ
s� �:r|9�&h�Ü¼�Ð
°ú �Ér�.����Ü¼�Ð�Ð�¦e	כ 8̈��â
\�&h�6£x�#�¶ú���z��l�0A�#�1lxÓüt_�'��1lx���
�o�� �̧�¦,s�'��1lx����o��H��r�Õª1lxÓüt_�����̂&h� �̧f��õ� ½̈�̧_�����o\�¦
��4R�:r��.��ðøÍ��t��Ð,#Q�2;��s���H 8̈��â
\�������̀¦Ñüt�Qøß�&h�6£x�l�0A�
#�'��1lx�̀¦����or�v��¦,s��Qô�Ç&h�6£x_�õ�&ñ
Ü¼�ÐÂÒ'����t�&h� �̧f��õ� ½̈�̧
_�����o��{9�#Qèß���.

(b) \V -l��2;_�3lq (&h�6£x, sch́eme,̈î
+þA�o)

(c) t�0px_� µ1ÏÒqt - t�0px_� �:r|9�s� 9 t�&h���� ½̈�̧_� µ1Ï²ú��̀¦ ��0px�>� ���H l�
0px&h�Ô�¦����̂���&h�6£x�ÉrÒqtÓüt�<Æ&h����l�0pxs���.t�0px�Ér���©�±ú��Ér+þAI�_�y��
y��-î�r1lx&h� &h�6£x �ª�d��s��� �:r0pxõ� °ú s� ���¦èß� '��1lx �ª�d��_� ���5Åq&h� ����o
õ�&ñ
s���.
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(d) (p. 152) (# 1)���çß�_����t�0px§4��Ér 8̈��â
õ�_�&h�6£xõ�&ñ
\�"f=åSe��\O�s�{9�#Q
����Hç�H+þA_���õ�\�@/�#�Dh�Ðî�rç�H+þA�o\�¦s�ÀÒl�0AK�µ1ÏÒqt·µ1Ï²ú�ô�Ç��.
���t�µ1Ï²ú��Ér¿º��t����t�l�0px,/BI&h�6£xl�0px(1lx�oü< �̧]X�)õ� �̧f��l�0px\�
_�ô�Ç���t�½̈�̧_�����os���.7£¤,���t�µ1Ï²ú��Ér1lx�oü< �̧]X�\�_�ô�Ç sch́eme_�
=åSe��\O���HF�½̈$í
õ�&ñ
\�_�K�s�ÀÒ#Q�����.

3. sch́eme

(a) (p. 151) (# 2)���çß�s� 8̈��â
õ��©� ñ���6 x�l�0A�#�>h���_�t�d��õ�'��1lx�̀¦
F��̧f�����H{9�ìøÍ&h�����ª�d��<�Ê�Ér���t�½̈�̧\�¦_�p�ô�Ç��.7£¤,'��1lxõ� �̧����̀¦
ìøÍ4�¤��0px�>���¦{9�ìøÍ�o½+ÉÃºe��>����H���t� ½̈�̧\�¦_�p�ô�Ç��.

(b) (p. 151) sch́eme_�\V

(c) sch́eme_�:£¤fç


i. sch́eme�Ér��1lx&h�s� 9,�¦&ñ
&h�����¦̀��	|s���m���.\V\�¦[þt#Q,Óüt	כ ú̧���H
sch́eme�Ér�<Hú̧�s�_�:£¤$í
\�����#��Q��t��Ð&h�6 x�)a��.

ii. sch́eme�Ér ����̂&h���� ���t�½̈�̧ ��î�rX< "f�Ð �'aº��÷&�¦ 7áx½+Ë÷&#Q e����.
#Q�2;��s���HDh�Ðî�r�©�èß�y��\�@/�#��Ð��H sch́eme,̧ú���H sch́eme,����H
sch́eme1px�̀¦ô�Ç�����\�&h�6 xô�Ç��.

iii. schéme�Ér {9�ìøÍ�o�� ��0px� 9 ì�r�o�� ��0px���. #Q�2; ��s���H Dh�Ðî�r
Óüt|	��̀¦ ú̧���HZO��̀¦C�0> ú̧���H sch́emè�¦ì�r�or������.

iv. sch́eme�Ér �â
]j$í
�̀¦ ��t��¦ e��#Q"f y�� �â
Äº\�¦ ���_� sch́eme\� 7áx5Åq
r�v��9�¦ô�Ç��.

(d) �̧���(operation) -?/����o�)a��%i�&h�'��1lx

(e) (p. 154)���¦_���%i�$í


i. ��1lx_����¦����1lx&h�s�÷&#Q Qo�5Åq\�"fô�Ç'��1lx�̀¦��Ë̈�Ð�#�Ø�¦
µ1Ï&h�\�÷&[�t�� �̀¦Ãºe��Ü¼ 9,·ú¡\�"f'��ô�Ç���Ér'��1lxs�����0pxô�Ç'��1lx
õ� �̧&ñ
½+ÉÃºe����H�¦̀�	כ ú́�ô�Ç��.

ii. ��%i�$í
�Ér¿º��t�+þAd��Ü¼�Ð����èß���.'Í	P:+þAd���Érs�p�Ãº'��ô�Ç'��1lx
�̀¦2[�è���H�
�s�\�¦�Ð&ñ	s��¦,ÑütP:+þAd���Ér�©�ìøÍ\�_�ô�Ç	כK�ÅÒ��H�	כ
s���.

iii. \V -��;g�A_�ô�ÇAá¤\�Áº>�\�¦��K�ç�H+þAs�L:|9�M:,'Í	P:+þAd��\�_�����
��ô�ÇÁº>�\�¦]j���#� î̈
+þA�̀¦�r4�¤�>�÷&�¦,ÑütP:+þAd��\�_�����ìøÍ
@/¼#�\�Áº>�\�¦Z�~�� î̈
+þA�̀¦�r4�¤ô�Ç��.

(f) (p. 158)?/����o -y��y��-î�r1lx&h�Ãºï�r\�"f_��Ö̧1lxs�&ñ
���&h�Ãºï�r\�"f_�t�
&h��Ö̧1lxÜ¼�Ð��7>�÷&��H�¦̀�	כ ú́�ô�Ç��.7£¤,'��1lxs�?/����o÷&%3�����H��Ér	כ
'��1lxõ��'aº���)a#Q�"�?/&h� ½̈$í
s�s�ÀÒ#Q4Rs�\�¦:�xK�'��1lx�̀¦_�d����¦Õª

'��1lx�̀¦���Ér'��1lxõ����½+Ë½+ÉÃºe��>����H�.���s	כ

4. (p. 152 - 156)���t�µ1Ï²ú�éß�>�s��:r

(a) y��y��î�r1lxl�(the sensory-motor period)

(b) ����̧���l�(the preoperational period)

(c) (# 3)½̈�̂&h� �̧���l�(the concrete operational period)

(d) +þAd��&h� �̧���l�(the formal operational period)

5. ç�H+þAs��:r

(a) (# 3)���çß��ÉrÄ»���&h�Ü¼�Ð 8̈��â
õ��©� ñ���6 x���Hl�0px�̀¦���¦����HX<,s���H
?/&h���� ’�̧f��l�0px’õ� 8̈��â
\�@/ô�Ç ’&h�6£xl�0px’s���. �̧f��l�0px(organization)�Ér
���t�l�0px_�?/&h�l�0pxÜ¼�Ð���t�µ1Ï²ú�_����5Åq$í
x9� �̧f��&h� �̂>�\�¦s�ÀÒ>�

ô�Ç��. &h�6£xl�0px(adaptation)�Ér ���t� l�0px_� ü@&h� l�0pxÜ¼�Ð 1lx�oü< �̧]X�_�
¿º��t�l�0pxs�e����.
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(b) (# 3) (p. 152)1lx�o(assimilation) -l��>r_����t� ½̈�̧\�¦s�6 x�#�ÅÒ#Q���@/
�©��̀¦ K�$3����H ��_s���.7£¤,l��>r	כ #Q�"� sch́emè�¦ �¦Ãº����"f ��0pxô�Ç ô�Ç
V,��Ér #3�0A_� �©�S!��̀¦ Õª\� 7áx5Åqr�&�"f s�K���9�¦ ���H �ÐÃº&h� l�0pxÜ¼�Ð

"fl��>r_����t�½̈�̧\�_�ô�Ç@/�©�_�K�$3�s���.

(c) (# 3) (p. 152)�̧]X�(accommodation) -{©����ô�Çë�H]j\�¦K�����l�0A�#������
_� sch́emè�¦ �̧&ñ
·ì�r�o���Hl�0pxs���.

(d) \V

(1) 1lx�o -�����Ãº_� »	!lr�̀¦C�î�r��1lx�Ér&ñ
Ãº_� »	!lr�̀¦C�Ö�¦M:�����Ãº_�
 »	!lrs�����H sch́emeÜ¼�ÐK�$3�ô�Ç��.

(2) �̧]X� -�����Ãº_���gË:���íß��̀¦C�î�r��1lxs�Õª sch́emè�¦&ñ
Ãº_���gË:���
íß�\�@/ô�Ç sch́emeÜ¼�Ðì�r�or������.

(e) (p. 143, 151)ç�H+þA�o - ���çß��Ér ���¦èß� l��:r&h���� sch́emè�¦ ���½ÓÜ¼�Ð &h�6£x
l�0px\�_��#� 8̈��â
õ��©� ñ���6 x���H��î�rX<�Ð��Ä»����>��íF�c&h�������

t� sch́emè�¦ ½̈$í
�<ÊÜ¼�Ð+����t� ½̈�̧\�¦����or�&���çß���.l��>r_����t� ½̈
�̧ü<ìøÍ��÷&#Q[þt#Q�:rDh�Ðî�r?/6 x��s�\����t�&h�Ô�¦ç�H+þAs���l�÷&��HX<,
1lx�oü< �̧]X�õ�&ñ
�̀¦:�xK�s�Ô�¦ç�H+þA�©�I�\�¦#Á	#Q�����t�&h�ç�H+þA�©�I�\�s�

ØÔ>�÷&��H�¦̀�	כ ú́�ô�Ç��.

6. ç�H+þA�oõ�&ñ
 - �̧���&h� ½̈$í
ÅÒ_�

(a) t�0px_�µ1Ï²ú��ÉrÅÒ�̂_�0px1lx&h����ç�H+þA�oõ�&ñ
s���.����"f?/����o�)a0px1lx
&h����'��1lx,/BI �̧���s�t�0px_��:r|9�s���.

(b) Ãº�<Æ_��:r|9��Ér �̧���&h� sch́emes���.7£¤,Ãº�<Æ&h� ½̈�̧,>h¥Æ�,7£x"î
~½ÓZO�,"î
]j,
&ñ
o�1px �̧��H��s��̧���&h	כ sch́emes���.���²DGÃº�<Æ&h��Ö̧1lxs�êøÍ sch́emè�¦ ½̈
$í
��¦&h�6 x���H�.���s	כ

(c) (p. 142)s��Qô�Ç sch́eme�Ér �7Ho�-Ãº�<Æ&h� >h¥Æ�,7£¤ @/�©�Ü¼�ÐÂÒ'�_� éß�í�H ÆÒ
�©�\�_�ô�Ç&ñ
&h����s�p�t�����m���,@/�©�\�@/ô�ÇÅÒ�̂_�'��1lx_�{9�ìøÍ&h����
�̧&ñ
Ü¼�ÐÂÒ'�ìøÍ%ò
&h�ÆÒ�©��o\�+þA$í
�)a �̧���&h� sch́emes���.7£¤,éß�í�Hy�Óüt
o�&h� �â
+«>Ü¼�ÐÂÒ'�_� ÆÒ�©��o�� ����� �7Ho�-Ãº�<Æ&h� �â
+«>Ü¼�ÐÂÒ'�_� ÆÒ�©�
�o\�¦_�p�ô�Ç��.{9�º��_�'��1lx_�s��Qô�Ç sch́eme�Ér@/�©�Ü¼�ÐÂÒ'�_�éß�í�HÆÒ
�©�\�_�ô�Ç&ñ
&h����s�p�t�����m���,@/�©�\�@/ô�ÇÅÒ�̂_�'��1lx_�{9�ìøÍ&h����
�̧&ñ
Ü¼�ÐÂÒ'�ìøÍ%ò
&h�ÆÒ�©��o\�+þA$í
�)a �̧���&h� sch́emes���. �̧��H�7Ho�-Ãº
�<Æ&h�>h¥Æ��ÉrÌÁW���é�>Uc�+B�"�Ä©Å]�ÛÖS�.���s	כ

(d) (p. 156 - 157)Ãº�<Æ_� �:r|9��Ér ÆÒ�©��os���.Ãº�<Æ_� �<Æ_þv�Ér ÆÒ�©��o �Ö̧1lxs�
×�æd��s��)a��.

i. �â
+«>&h�ÆÒ�©��o -Óüto�&h��â
+«>Ü¼�ÐÂÒ'�_�ÆÒ�©��o\�¦_�p����H�,Ü¼�Ð	כ
ü@ÂÒ@/�©�s�°ú���H$í
|9�[þt�ÐÂÒ'�{9�ìøÍ�o�)at�d��,<�Ê�Ér/BN:�x&h����$í
|9�
�̀¦s�=åJ#Q?/��H�¦̀�	כ ú́�ô�Ç��.\V\�¦[þt���,

ii. ìøÍ%ò
&h� ÆÒ�©��o - �7Ho�-Ãº�<Æ&h� �â
+«>Ü¼�ÐÂÒ'�_� ÆÒ�©��o, /BI ÅÒ�̂_� �Ö̧
1lx\� @/ô�Ç {9�ìøÍ&h���� �̧&ñ
Ü¼�ÐÂÒ'� s�ÀÒ#Qt���H ÆÒ�©��o\�¦ _�p�ô�Ç��.
\V\�¦[þt���,

iii. _����â
+«>&h�ÆÒ�©��o -��1lx_��Ö̧1lxÜ¼�ÐÂÒ'� ½̈$í
s�s�ÀÒ#Qt�t�ëß�Õª
½̈$í
���õ�_�SX�����Érü@ÂÒ@/�©�\�@/K�"f'��K�t���H�¦̀�	כ ú́�ô�Ç��.\V\�¦
[þt���,

(e) (p. 142 - 143, 157 - 159)ìøÍ%ò
&h�ÆÒ�©��o��HìøÍ��ü<ìøÍ$í
s�����H¿º��t��©��Ð
&h���� õ�&ñ
_� �����&h� �§@/\� _�K� ���'���)a��.7£¤,{9�º��_� '��1lx_� sch́emes�
�©� ñ �̧&ñ
÷&#QìøÍ%ò
&h�ÆÒ�©��o\�_��#� �̧���&h� sch́emeÜ¼�Ð ½̈$í
÷&�¦,s�
XO�>� ½̈$í
�)a sch́eme�Ér��6£§éß�>�_� �̧���&h� sch́eme_�Ø�¦µ1Ï&h�s��)a��.

i. ìøÍ�� -���éß�>�\�"f%3��Ér��Ð���©�0Aéß�>��Ð¦̀�	כ �̀�l���H�¦̀�	כ ú́�ô�Ç��.
'��1lx_�?/����oü<ÅÒ]j�o��{9�#Qèß���.
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ii. ìøÍ$í
 -ìøÍ��÷&#Q[þt#Q�:r?/6 x�̀¦l��>r_����t�½̈�̧\�1lx�o�����l��>r
_� ���t� ½̈�̧\�¦ Dh�Ð [þt#Q�:r ?/6 x\� ú́�ÆÒ#Q �̧]X�ô�Ç��.7£¤,1lx�o·�̧]X�
�̀¦:�xô�Ç���t�&h�ç�H+þA�oõ�&ñ
s���.

iii. ?/����o -
iv. ÅÒ]j�o -�0Aéß�>�\�"f���¦_� �̧½̈%i�~����Ü¼�Ð©�/@�_¦���¦̀�	כ���H
�.���s	כ

7. (p. 143 - 144, [2] p. 10)�̧���&h� ½̈$í
ÅÒ_�

8. Ãº�<Æõ��<Æ_þvt��̧"é¶o�([2] p.27 - 28)

(a) ����§¹¢¤õ�&ñ
_�"é¶o�(precurriculum) -��� �̧���&h�éß�>�\�e����H�í1px�<Æ�§{9��<Æ
�����1lx\�>���H�7Ho�-Ãº�<Æ&h��â
+«>s��9¹כ����.

(b) �Ö̧1lx&h��<Æ_þv"é¶o� -

(c) :�x½+Ë_�"é¶o�

(d) �̧���&h�"é¶o�

(e) µ1Ï²ú�éß�>�\�_�í�H6£x

•V�2â�
áÃÇÙ�/�+ÊÁÁþ�Áþ�¢æ¹ÐÏ�h�Áþ�

1. Bruner��H$�"f ”The Process of Education” (1963)̀�¦:�x�#�t�d��_� ½̈�̧\�¦t��̧
½+É �¦̀�	כ ÅÒ�©��#� ½̈�̧×�æd�� �§¹¢¤õ�&ñ
�̀¦ ?/[jÄº�¦ e����.µ1Ï|
�, ½̈�̧, �̧l�ï�rq�
$í
,f���'a&h����¦ü<°ú �Ér��s�n�#Q�Ð³ð�&³÷&��Hs�$�"f��H 1950̧��@/ ú́�_�Ãº�<Æ�§
¹¢¤>h+À:î�r1lx_�&ñ
����̀¦ ú̧�������#�, ’DhÃº�<Æ’_�s��:r&h�C��â
�̀¦]j/BN�%i���.

2. t�d��_� ½̈�̧

(a) y���<Æë�Hì�r����HÕª�<Æë�H_�1lq:£¤ô�Çl��:r&h���� ½̈�̧\�¦��t��¦e������H����¦̀�	כ
]j�Ð �#� �§¹¢¤õ�&ñ
�Ér Õª�Qô�Ç �<Æë�H_� l��:r ½̈�̧\�¦ ×�æd��Ü¼�Ð �̧f��÷&#Q��

ô�Ç��.

(b) (p. 161)t�d��_� ½̈�̧ -

(c) (p. 161)t�d��_� ½̈�̧\�¦��������H���W1��t�s�&h_	כ -

(d) (p. 162)t�d��_� ½̈�̧\�¦��ØÔ�2;����H��Ér�<ÆÒqt[þt�Ð	כ�#��FKÕªt�d��ì�r��\�
7áx�����H�<Æ��[þts����H{9�õ��:r|9��©�1lx{9�ô�Ç{9��̀¦��̧2�¤���H���p_¦̀�	כ

ô�Ç��.

(e) Ãº�<Æ�̀¦ ½̈�̧�o�)a�§õ�3lqÜ¼�Ð��ØÔ�2;����H�
�Ér,y��y��_�"î	כ]jü<]X�	�\�@/
ô�Çs�Ä»��[O�"î
÷&#Q����¦>h¥Æ�çß�_��©� ñ�'a>���7£x"î
|̈cÃºe��#Q��� 9,
�̧��H>h¥Æ��Érs�p�7£x"î
�)a�s�6 x¦̀�	כ�#�&ñ
{©��o÷&#Q��ô�Ç����H���ØÔ¦̀�	כ

u���H�¦̀�	כ ú́�ô�Ç��.éß�í�Hy�ô ¥º��\�_�ô�Ç>�íß�0px§4��̀¦Z�}s���H�,���s���m	כ
Ãº�<Æ&h����íß�_�l�$���÷&��Hs�Ä»\�¦]jr������ô�Ç���íß�s����Ér���íß�õ��'a

º��÷&#Q e������H >h¥Æ��̀¦ "î
r��<ÊÜ¼�Ð+�,�<Æ_þv���� ½̈�̧\� @/�#� l��:r&h����
s�K�\�¦½+ÉÃºe���̧2�¤K���ô�Ç��.

(f) (p. 163)t�d��_� ½̈�̧\�¦t��̧½+ÉÃºe������H��H��

i. Bruner_� ��&ñ
 - #Q�"� �§õ���Ht� t�&h�Ü¼�Ð �̀¦���Ér +þAd��Ü¼�Ð ³ð�&³����
#Q�"�µ1Ï²ú�éß�>�\�e����H#Q�"���1lx[þt\�>��̧ ò́õ�&h�Ü¼�Ð��ØÔ}9�Ãºe��

��.
ii. #Q�"����§î
8£x,#Q�"����r&h�Ø�¦�����1lx[þt\�>��̧Õª����t��¦e����H���¦
�ª�d��õ�Õª�� s�K�½+ÉÃºe����H³ð�&³Ãºéß�\�(EISs��:r)@/6£x÷&��H&h�]X�ô�Ç
+þAI��Ð���²ú�|̈cÃºe����.����"f,�<Æ_þv_� �̧l� �§¹¢¤_���0px���. ¢̧ô�Ç,
���²ú�Ãºéß�Ü¼�Ð"f���#Q_�%i�½+És�y©��̧�)a��.

3. EISs��:r
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(a) ([3] p. 143) Bruner��H ��1lx[þts� Õª[þts� �<Æ_þv��¦ e����H >h¥Æ�s��� ��s�n�
#Q\�¦&ñ
���&h�Ü¼�Ð#Qb�G>�³ð�©�(representation)���Ht�\��'ad���̀¦¿º%3���. Pi-
ajet_� ç�H+þA�o\� ���Ér ���t� µ1Ï²ú� >h¥Æ�\� ÂÒì�r&h�Ü¼�Ð _��>r����"f, 8̈��â
\�
@/ô�Ç �©� ñ���6 x_� ���õ��� ��1lx[þt_� ���¦5Åq\�"f #Qb�G>� ³ð�©�÷&��H��\� �í

&h��̀¦ ú́�ÆÒ%3���.

(b) (p. 163)t�0pxµ1Ï²ú�\�@/ô�Ç|
�K� -

(c) (p. 163)�Ö̧1lx&h�³ð�&³ (enactive representation) -

(d) (p. 163)%ò
�©�&h�³ð�&³ (iconic representation) -

(e) (p. 164)�©�fç
&h�³ð�&³ (symbolic representation) -

(f) (p. 164) Bruner_���&ñ
 -

(g) �<Æë�H_�l��:r"é¶o��� ½̈�̧\�¦��1lx_�0px§4�\� ú́�ÆÒ#Q ½̈�̂&h�����Ö̧1lx&h��ª�d��
Ü¼�Ð]jr�½+ÉÃº�̧e���¦,r�y��&h�³ð�&³s���ÆÒ�©�&h�l� ñ³ð�&³Ü¼�Ð]jr�½+ÉÃº
�̧e����.s�M:,�<Æë�H_�l��:r"é¶o��� ½̈�̧ ���̂��HÕª@/�Ðs�t�ëß�Õª³ð�&³�ª�
d��ëß���7>�÷&��H��s���.����"f,�<Æ_þv_�ï	כrq�$í
_�>h¥Æ��Ér�èY>�÷&�¦,��
1lx_�0px§4�\� ú́�ÆÒ#Q�§F�\�¦���%i�·]jr����H�.��¹ô�Çë�H]j�Ð@/¿º�)aכs�×�æ	כ
7£¤,�<Æ_þv_� �̧l��§¹¢¤��0px$í
�̀¦�����·p��.

(h) �����+þA�§¹¢¤õ�&ñ
(spiral curriculum)_�"é¶o�

i. ([2] p. 32)[j��t�³ð�&³Ãºéß�_�µ1Ï���\������<Æ_þv�̀¦t��̧K���ô�Ç��.

ii. Bruner��H þj7áx&h���� ��_	כ t��̧\�¦ Òqty����¦ e��t���H ·ú§��.��1lx�Ér &h�	�
�<Æ_þvK���y��\�����"f�����s�þj�í\�C�î�r���y©�§4	�h&¦̀�	כ��¦&ñ
SX�

�>� ½̈$í
K�����°ú�Ãºe��Ü¼ 9,s���H�íl�_��<Æ_þvs�Ø�æz�́����½+ÉÃº2�¤
�Ð��~1�>�s�ÀÒ#Q�����.

iii. �§¹¢¤�Ér��t�}��_�����:r&h����2[/åLs���0px����¦#���|9�M:��t����l�÷&
#Q"f��Hîß�÷& 9,Õªs����éß�>�\�"f�Ð��f���'a&h�s��¦çß�éß�ô�Ç+þAI��Ð �̧
{9�÷&#Q��ô�Ç��.�<Æ_þvs�&h�&h�������÷&#Qy��\�������r�÷&[�t��ü<C�î�r
�¦̀�	כ �Ð�� d���o·SX�@/�#� &h�	�&h�Ü¼�Ð y©�§4�ô�Ç >h¥Æ�Ü¼�Ð F�½̈$í
K� ��
��°ú�Ãºe���̧2�¤K���ô�Ç��.

iv. þj7áx&h���� Ãº�<Æ&h� >h¥Æ�_� ;�¤V,��Ér #3�0A_� �'a>�\�¦ %�6£§ÂÒ'� ���Ð ]jr�
��¦ 7£x"î
���H ��s	כ ��m���, �<Æ_þv ÅÒ]j\�¦ >�5Åq&h�Ü¼�Ð ]jr��<ÊÜ¼�Ð+�
f���'a�̀¦×�¦s��¦+þAd���o\�¦7£x��r������.

4. µ1Ï|
��<Æ_þv

(a) �<ÆÒqt[þtÛ¼Û¼�Ð#Q�"�{9�ìøÍ�oü<"é¶o�\�¦µ1Ï|
��>��#��<Æ_þv_�a�¦��¹¡§�̀¦Ö¼
z�>���¦ �̧�½�[j�Z4\����5g"fa�¦��Ùþ¡~��Ãº�<Æ_��½Ó�̧&h�õ�&ñ
\��ÃÐ#��>�

�FK��̧2�¤ô�Ç��.

(b) ([2] p. 30)µ1Ï|
��<Æ_þv -f���'a&h����¦ü<ì�r$3�&h����¦

(c) ([2] p. 30)¿º��t�8£¤���

i. Socratesd�� @/�oZO� - �<Æ_þv���� ·ú��¦ e����H �¦̀�	כ F��̧f����¦ �r�©�K� �·p
��.7£¤,��1lxÜ¼�Ð�#��FKµ1Ï|
��̀¦½+ÉÃºe���̧2�¤Ä»�̧ô�Ç��.

ii. ½̈�̂&h���� ��«Ñ_� 2[/åL�̀¦ :�xK� ��1lxs� s�K���¦ e����H f���'a&h���� ½©gË:
$í
õ�@/6£x���H½©gË:$í
�̀¦¹1Ô��H��.

iii. �<Æ_þv����µ1Ï�â
ô�Ç�s���m���·ú¡"f·ú��¦e����H	כ��"��Ér�<Æ_þv��µ1Ú_�#Q	כ
��s�n�#Q_�?/&h����F�½̈$í
�̀¦�í�<Êô�Ç��.

(d) (p. 164, [2] p. 40 - 41, [5] p. 212-214)µ1Ï|
��<Æ_þv_�\V - 8[j��1lx�̀¦@/�©�Ü¼
�Ð�#�@/Ãº �̂¦2�¤�̀¦s�6 xô�Ç Dienesü<_�/BN1lx���½̈ ��YV

i. ½̈�̂Óüt\��2;ņq�>�ô�Ç�� -@/Ãº �̂¦2�¤�̀¦��t��¦Z�tÃºe����HØ�æì�rô�Çl�
�r]j/BN

ii. #��Q��t�&ñ
��y��+þA_� ½̈$í
�̀¦³ð�&³��̧2�¤ô�Ç��.
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iii. Y>���t�&ñ
��y��+þA_� ½̈$í
Ü¼�ÐÂÒ'�¢-a���]jY�L�̀¦Ä»�̧ - Socratesd��@/�o
�Ð>�Ãº_�½©gË:$í
\�@/ô�ÇJ����µ1Ï|
��̀¦Ä»�̧�#����_�l� ñ�̂\�¦ ½̈

$í
��̧2�¤ô�Ç��.

iv. (x+2)2_����Ér³ð�&³��� x(x+4)+4�̀¦Ä»�̧ - ½̈$í
�)al� ñ �̂>�\�@/ô�Ç
Dh�Ðî�r �̧���

v. s��ÐÂÒ'����½Ód��_�Y�L!lr���>hx9����Ãºì�rK�\�¦µ1Ï|
���̧2�¤ô�Ç��.

vi. �Ö̧1lx&h�,%ò
�©�&h�,�©�fç
&h�Ü¼�Ð�������¦e��6£§

(e) ([3] p. 140 - 141)µ1Ï|
��<Æ_þv_�\V(Montessori�§½̈) -~ÃÎ���̀¦aË>s�e����H[j��
o�Ãº_� »	!lr (246+127=373)

i. l�>�&h����ô ¥º��\�_�ô�Ç~½ÓZO�

ii. �Ö̧1lx&h�³ð�&³ -À1Ï@/Óü�6£§

iii. %ò
�©�&h�³ð�&³ -Ò�o¾ú�s�³ðr��)a&ñ
��y��+þA �̧�ª�_�
�×¼

iv. �©�fç
&h�³ð�&³ - »	!lr_�+þAd���o (~ÃÎ���̀¦aË>)

v. s��ÐÂÒ'����½Ód��_�Y�L!lr���>hx9����Ãºì�rK�\�¦µ1Ï|
���̧2�¤ô�Ç��.

vi. �Ö̧1lx&h�,%ò
�©�&h�,�©�fç
&h�Ü¼�Ð�������¦e��6£§

5. Piajet_�s��:rõ�_�q��§

(a) (p. 163) Bruner��H Piajet_�s��:r�̀¦�:r|9�&h�Ü¼�Ð~ÃÎ��[þts��¦e��Ü¼���"f�̧,�<Æ
_þv_� >h���\� _�ô�Ç ��ÅÒ&h���� +þA$í
�Ð�� �§¹¢¤&h� ���²ú��̀¦ y©��̧��¦ e����.7£¤,
Bruner��Ht�&h�µ1Ï²ú�\�e��#Q"f Piajet��×�ær���¦e����H?/&h������l��̧&ñ
¹כ
����̀¦ ���&ñ
����"f�̧ ü@&h���� ���r·ë�H�o&h� �¹������õכ �§¹¢¤&h�·���#Q&h� ¦¹����̀כ
y©��̧���H&h�\�"f Piajetü<{9��©��̀¦²ú�o���¦e����.

(b) Bruner��H���¦_�µ1Ï²ú�\�e��#Q"fë�H�o 8̈��â
_�%ò
�¾Óx9��§¹¢¤_�%i�½+É�̀¦B�Äº
Z�}>� î̈
����¦e��Ü¼ 9,:£¤y����r&h�·%i���&h¹כ��â
+«>_����²ú�Ãºéß�Ü¼�Ð"f_�
���#Q_�%i�½+É�̀¦×�ær���¦e����.

(c) ([2] p. 30)�<Æ_þv_�ï�rq�$í
\��'aô�Ç|
�K� -

•V�3â�
â«ÿÍgè«�+ÊÁÁþ�Áþ�¢æ¹ÐÏ�h�Áþ�

1.

2.

3.

•V�4â�
å�>ä«�+ÊÁÁþ�Áþ�¢æ¹ÐÏ�h�Áþ�

1.

2.

3.
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6�ç¡ a:@�:@'Ö<<K

1. Piajetq� ñmÔÚ�|+8� ->	��̧&è<;c 60�#l µÿ�·ÿ�Z� ��B'å��#l��.

2. schémeq� 4�$Ë�Ãç> µÿ����Z� ��B'å��#l��.

3. +8��ûBM��ûB(ò6Bésã# �Ð�}B)Üï �Ð��̧M��ûB;c 60�#l ��B'å����.

4. ò6Bésã# �Ð�}Bq� ;d¿ì> ¾ç>#e��.

5. Piajetq� ->	U�ñmÔîm� ·ÿ�4�;c 60�#l ��B'å����.

6. #Ü�0±C+8� #Ò�ç¡ésãכ ºÿ�*å�+8� �Ò�ç¡ésqכ q�Q�ã# ;d¿ì> ¾ç>#e��.

7. $ã<P�-¬£�ÈÑ+8� #Ü�0±C;c 60�#l ��B'å����.

@/�©� ���̂ü<��H Áº�'a�>� ÅÒ�̂_� �Ö̧1lxõ� ���õ�\� @/ô�Ç �â
+«>s� �7Ho�-Ãº�<Æ&h���� �â
+«>s���.
\V\�¦[þt#Q#Q�2;��1lxs���õ�\�¦#Q�"� �̧�ª�Ü¼�ÐZþt#QZ�~�¦#Q�"�í�H"f�Ð[j#Q�Ð���̧ >hÃº

�� °ú ����H �¦̀�	כ µ1Ï|
�Ùþ¡�̀¦ M: ��1lx�Ér �7Ho�-Ãº�<Æ&h���� �â
+«>�̀¦ ô�Ç �.���s	כ �̧��H �7Ho�-Ãº�<Æ
&h����>h¥Æ��ÉrÅÒ�̂ �����\�_�K� ½̈$í
�)a�Ü¼�Ð?/����o÷&#Q	כ �̧���Ü¼�Ð���8̈�|̈cÃºe����H'��

1lxëß��̀¦�í�<Êô�Ç��.

8. ºÿ���ã# ºÿ�)ç�;c 60�#l ��B'å����.

9. 50�̂@ésã# ®£<Kés;c 60�#l ��B'å����.

10. Piajetq� #Ò	0ïFés T�&è<;c 60�#l µÿ�·ÿ�Z� ��B'å����. (’05. #5)

l��>r_� ���t� ½̈�̧ü< ìøÍ��÷&#Q [þt#Q�:r Dh�Ðî�r ?/6 x ��s�\� ���t�&h� Ô�¦ç�H+þAs� ��l�÷&��H

X<,1lx�oü< �̧]X�õ�&ñ
�̀¦:�xK�s�Ô�¦ç�H+þA�©�I�\�¦#Á	#Q�����t�&h�ç�H+þA�©�I�\�s�ØÔ>�÷&��H
�¦̀�	כ ú́�ô�Ç��.

11. Piajetq� ->	U� ��»P��ÈÑ;c ��¦Ø< �ÈÑ�:@Ãç> ¦�g̀@�4� a�Â6Ò z���q� *9�ù��;c 60�#l ��B
'å����.

�§����H�<Æ_þv��_����t�µ1Ï²ú�Ãºï�r�Ð�� �̧�FK�8Z�}�ÉrÃºï�r_��Ö̧1lx�̀¦]j/BNK���� 9,s�\�¦
0AK�"f��H���ª�ô�Ç�<Æ_þv��[þt_�Ãºï�r�̀¦&ñ
SX�y����éß��l�0Aô�Ç�§��_� �̧§4�s¹כ�½̈�)a��.q�
5pwô�ÇÃºï�r_��<Æ_þv��[þt�Ð�è|9�éß��̀¦ ½̈$í
���H�<Æ_þv�̧ �¦�9K� �̂¦Ãºe����.

12. Piajetq� ->	U� ��»P��ÈÑ;c ��¦Ø< ¬£�ÈÑÜï �ÈÑ�:@ U�|¡ 4wHP� 5��U�¿ì> ��B'å��#l��.

13. Bruner�� ðmÔ�¤�< U���̧q� ¦��Ð6̧Ò ª£*Ë{->	U� ��B'å����#l.

14. Brunerq� T�&è<;c"k U���̧q� ¦��Ð¿ì> U�|¡��̂@ *8
4� E'¤�< 52 ��U� T�+8�ª�< ª£*Ë{
->	U� ��B'å��#l��.

15. ��9̀	0ïF z�]9;Üï+ä�q� q�Q�¤�< ª£*Ë{->	U� ��B'å��#l��.

16. U���̧q� ¦��Ð¿ì> U�|¡ù�� ¬£ ���4� �¤�< Brunerq� ��+ä�ª�< ª£*Ë{->	U� ��B'å��#l��.

17. Brunerq� EIST�&è<;c 60�#l µÿ�·ÿ�Z� ��B'å����. (’06. #3)

��1lx_�t�0pxµ1Ï²ú��Ér�Ö̧1lx&h�³ð�&³,%ò
�©�&h�³ð�&³,�©�fç
&h�³ð�&³_�í�H"f�Ðs�ÀÒ#Qt���H³ð�&³
Ãºéß�_�µ1Ï²ú�õ�Õª��s�_� �̧&ñ
0px§4�_�µ1Ï²ú��̀¦_�p�ô�Ç��.

(1) �Ö̧1lx&h�(enactive)³ð�&³ -&h�]X�ô�Çî�r1lx&h�ìøÍ6£x�̀¦:�x�#�³ð�&³���H�Ü¼�Ð	כ ½̈�̂&h� �̧
���l���t�_���1lx\�>�t�C�&h����%i�½+É�̀¦ô�Ç��.

(2) %ò
�©�&h�(iconic)³ð�&³ -@/�©�\�@/ô�ÇÕªaË>s���s�p�t�1pxÜ¼�Ð³ð�&³���H�¦̀�	כ ú́�ô�Ç��.

(3) �©�fç
&h�(symbolic)³ð�&³ -���#Q0px§4�_�µ1Ï²ú�õ��8Ô�¦#Q������ 9�©�fç
&h�Ü¼�Ð³ð�&³�
��H�¦̀�	כ ú́�ô�Ç��.

18. Brunerq� EIST�&è<;c"k ~�� �¢g̀@;c AI�ç¡�¤�< ;d¿ì> ¾ç>#e��.
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19. Bruner�� EIST�&è<Ãç> ûiu�#l ��+ä��z� ���¤�< #¿Eª�< ª£*Ë{->	U� ��B'å����.

Ãº�<Æ_�#Q*�ô�Çt�d���̧ [j��t�³ð�&³�ª�d��Ü¼�Ð����èqÃºe��Ü¼ 9,y��y��_��ª�d��\�·ú�ú́��Ér
Ãºï�r\�����t��̧½+ÉÃºe����.

20. Brunerq� ñmÔZÁ	�ÈÑ�:@;c"k +ä���~��0ïF ���60M�¿ì> T�÷7BÂ6Ò ->	¬£(ÛoAIq� 4�$Ë� |¡�·;c
MÎ3�#l ��B'å��#l��. (’98. #4)

21. Piajetã# Brunerq� T�&è<q� ð��ûiu$k~¡�� 	�T�+8�ª�< ª£*Ë{->	U� ��B'å��#l��.

22. Skempq� T�&è<;c"k schemas6̧Ò ª£*Ë{->	U� ��B'å����.

���çß�_�'��1lxs������¦\�¦ìøÍ4�¤��0px�>���¦{9�ìøÍ�o½+ÉÃºe��>����Hd��&h���� ½̈�̧\�¦ ú́�

���H �,Ü¼�Ð	כ Pajet_� sch́emeõ� Ä»��ô�Ç >h¥Æ�s���. Skemp��H #Q�"� �¦̀�	כ s�K�ô�Ç����H ��Ér	כ
Õª�h�]X�ô�Ç&¦̀�	כ schemas\�1lx�o��v���H�.��¤��Ü¼�Ð�Ð	כ

23. Skempq�T�&è<;c"k|¡¦�+8�T�AIã#MÎ34�+8�T�AI;c60�#l��B'å��z�½�;d¿ì>¾ç>
#e��.

(1) �̧½̈&h�s�K� -s�Ä»��H �̧ØÔ��HG����l�ô�Ç½©gË:�̀¦ë�H]jK����\�&h�6 x���H�	כ

(2) �'a>�&h�s�K� -Áº%Á	�̀¦K���½+Ét�,�=Õª���t�\�¦ �̧¿º·ú��¦e��Ü¼���"f{9�ìøÍ&h����Ãº�<Æ
&h��'a>��ÐÂÒ'�½©gË:s���]X�	�\�¦���%i�½+ÉÃºe����H�©�I�

24. Skempq� T�&è<;c"k MÎ34�+8� T�AI}¹ ¬£�ÈÑÃç> �ÈÑ�:@ù�� CIq� �ç¡+8� 52 ��U�¿ì> µÿ�·ÿ�
Z� ��B'å����. (’01. #3-2)

(1) Ãº�<Æ�̀¦�'a>�&h�Ü¼�Ðs�K�����,Dh�Ðî�rõ�]j\��8 ú̧�&h�6£x½+ÉÃºe����.

(2) Ãº�<Æ�̀¦�'a>�&h�Ü¼�Ðs�K�����,l�%3����H�1~8��s	כ���.

(3) Ãº�<Æ�̀¦�'a>�&h�Ü¼�Ðs�K����H���Õª���̂	כ ò́õ�&h����3lq&h�s� |̈cÃºe����.

(4) �'a>�&h� schemas��H|9�&h�Ü¼�ÐÄ»l�&h�s���.7£¤,�'a>�&h�Û¼v�����HÕª���̂��$í
�©����H
.��¹���Ü¼�Ð���6 xô�Çכ�_���

25. Skempq� T�&è<;c"k |¡¦�+8� T�AI}¹ ¬£�ÈÑÃç> �ÈÑ�:@ù�� CIq� �ç¡+8� :c ��U�¿ì> µÿ�·ÿ�
Z� ��B'å����. (’01. #3-1)

(1) �Ð:�xs�K��l���~1���.

(2) �Ð�©��Ér�8¹¡¤7£¤y��&h�s��¦"î
Ñþ����.

(3) t�d��s�W=��í�<Ê÷&#Qe����.

26. z����� ¬£�ÈÑÃç> |¡¦�+8�Ä�}¹ ��À�I·x ¬£ ��̈;c �}"¤�< #Ü�£¿ì> :c ��U�}¹ ��B'å����.
(1)�'a>�&h�s�K�\�¦���HX<r�çß�s��-Áº ú́§s��è¹כ÷&#Qs�K�\�¦0Aô�Ç:£¤&ñ
ô�Çl�ZO��̀¦��6 x
K������H�â
Äº.
(2)#Q�"�:£¤&ñ
ô�Ç?/6 x�̀¦�'a>�&h�Ü¼�Ðs�K����H���s	כ-Áº#Q�9î�r�â
Äº.
(3)�'a>�&h�Ü¼�Ðs�K�½+ÉÃºe��l����\�Õª?/6 x�̀¦���Érõ�3lq\�"f��6 xK������H�â
Äº.

27. Skemp¤�< #ei�@ ��+ä��;c U��ûB~¡Ö{ºÃç> <KS��z� ���¤�<U� ��B'å����.

Äºo�'��1lx_� ú́§�ÉrÂÒì�r�Ér3lq³ð�©�I�\�¦ �̂>�&h�Ü¼�ÐÃº'�����H~½Ó�¾ÓÜ¼�Ðt��¾Óô�Ç��.

28. U�gB=i4�;c 60�#l µÿ�·ÿ�Z� ��B'å����.

���ª�ô�Ç 8̈��â
5Åq\�"f'��1lx�̀¦&h�]X��>���ÀDKÜ¼�Ð+�3lq³ð\�¦$í
2[½+ÉÃºe����HX<,s��Qô�ÇÒqt
�>r t��¾Ó&h���� 0px§4��̀¦ t�6f�̂>����¦ ô�Ç��.t�6f�̂>���H ��6£§õ� °ú �Ér ½̈$í
 ¹�è�Ðכ s�ÀÒ#Q
�����.

(1) y��t�l� -

(2) q��§�� -

(3) '��1lx>�S\� -

29. Ö{º��-1, Ö{º��-2;c 60�#l µÿ�·ÿ�Z� ��B'å����.
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(1) 4Sq��-1 -ü@ÂÒ_�Óüto�&h� 8̈��â
Ü¼�ÐÂÒ'�&ñ
�Ð\�¦Ãº|9���¦, ¢̧z�́]j&h����@/�©�\�'��1lx
�>����Ht�6f>�s���.

(2) 4Sq��-2 -4Sq��-1s�Ãº'�����H{9�\�"f&h�6£x§4��̀¦°ú��̧2�¤ schemas\�¦ ½̈$í
���Ht�6f�̂
>�s���.

30. Skempq� T�&è<;c"k ��̧MÎ3+8� U��ûBÜï ºÿ�)ç�+8� U��ûB;c 60�#l ��B'å����. (’99. Òכ
�� #2)

(1) f���'a&h�t�0px -

(2) ìøÍ$í
&h�t�0px -

31. Dienes�� W�>T�¿ì> ûiuÂ6Ò ¬£�ÈÑ+8� 4�$Ë�q� 0ïF)ç�Ä�}¹ <KS�Â6Ò 3·ÿ�4�;c 60�#l ��B'å�
���.

(1) 1éß�>� -3lq³ð��Ô�¦ì�r"î
� 9Õª���̂�Ða�¦l���H\Vq�Z�ts�éß�>�s���.

(2) 2éß�>� -7á§�8~½Ó�¾Ós�&ñ
K�t��¦3lq&h��̀¦t��¾Ó�t�ëß�ÆÒ½̈��¦e����H�
ô�Ç"î/@�\	כSX�
ô�Ç���d���Ér\O���H ½̈�̧�o�)aZ�ts�éß�>�s���.

(3) 3éß�>� ->h¥Æ�s�+þA$í
÷&�¦,+þA$í
�)a>h¥Æ��̀¦&h�6 x�l�0Aô�Çz�́_þvZ�ts�éß�>�s���.>h¥Æ�
_�+þA$í
s��̧���s���H�Ð��Z�}�ÉrÃºï�r_�Dh�Ðî�r>h¥Æ�+þA$í
�̀¦0Aô�ÇZ�ts�_�@/�©�s��)a

��.

32. Dienesq� 4�@na:@ö¶;=iq� q�Q�ã# ��B'å��z� ½� ;d¿ì> ¾ç>#e��.

(1) >h�̀���5Åq�̂(open-closed continuum) ->h¥Æ� +þA$í
_� éß�>�\�¦ ��5g {9�éß� +þA$í
�)a Ãº�<Æ
&h�>h¥Æ��Ér{���2³�©�I��Ð÷&t�ëß�,ì�r$3�õ�&h�6 xõ�&ñ
\�"f\P��2;�©�I��Ð����#��Ð��Z�}
�ÉrÃºï�r_�F�½̈$í
s�s�ÀÒ#Qt���H�¦̀�	כ ú́�ô�Ç��.

(2) \V -

33. Dienesq� ¬£�ÈÑ 4�$Ë�q� �ÈÑ�:@Üï+ä� 6·ÿ�4�;c 60�#l µÿ�·ÿ�Z� ��B'å����.

(1) ��Ä»Z�ts�éß�>� -

(2) >�e��éß�>� -

(3) /BN:�x$í
�ÃÐ½̈éß�>� -

(4) ³ð�&³éß�>� -

(5) l� ñ�oéß�>� -

(6) +þAd���oéß�>� -

34. Dienes�� <KS�Â6Ò �ÕÜï+8�->	 �ÈÑ�:@4wHP� 4��U�;c 60�#l ��B'å����. (’97. #3, ’06.
#5)

(1) %i�1lx&h�"é¶o�(Dynamic Principle) -Ãº�<Æ&h�>h¥Æ�_�+þA$í
�̀¦0A�#�\Vq�Z�ts�éß�>�, ½̈
�̧�o�)aZ�ts�éß�>�,z�́_þvZ�ts�éß�>�_�y��y���̀¦í�H	�&h�Ü¼�Ð&h�]X�ô�Çr�l�\��9�Ãº&h����
�â
+«>Ü¼�Ð]j/BNK���ô�Ç��.

(2) t�y��&h����ª�$í
_�"é¶o�(Perceptual Variability Principle) -��ØÔ>��Ðs�t�ëß���H�:r&h�Ü¼
�Ð1lx{9�ô�Ç>h¥Æ� ½̈�̧\�¦��t���Hõ�]j\�¦]j/BN���H��Ü¼�Ðt�y��&h�³ð�&³�̀¦����or�v	כ

��H�.��s�#�l�\�K�{©�ô�Ç	כ

(3) Ãº�<Æ&h����ª�$í
_�"é¶o�(Mathematical Variability Principle) ->h¥Æ��Ér����t�·ú§>�Ä»
t�����"f��0pxô�Çô�Ç ú́§�Ér�â
Äº\�¦��ÀÒ>��#�,>h¥Æ�_�$í
�©��̀¦[�vl�0Aô�Ç ½̈�̧�o�)a
�â
+«>�̀¦]j/BNô�Ç��.

(4) ½̈$í
_� "é¶o�(Constructivity Principle) -Ãº�<Æ&h� �©�S!�\�"f��H ½̈$í
s� ì�r$3�\� Äº���÷&
#Q��ô�Ç��.

35. Dienes�� <KS�Â6Ò �ÈÑ�:@4wHP�¿ì> +8�÷7B�#l ��̧]9;�̂@=iq� 4�$Ë�;c 60Â6Ò �ÈÑ�:@Ãç> #e�w�
4� U�|¡ù�� ¬£ ���¤�<U� ��B'å����.

36. Dienesq� 4�$Ë� �ÈÑ�:@ 4wHP�¿ì> Piajetq� ºÿ�*å�+8� �Ò�ç¡ésqכ �·�ç¡;c"k ��B'å����.

37. Ausubel (0́6. #4)
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