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��h����)]^h��)��h7��)��hIJ)��%&

����h-���s)#$%&�Q��E��
�����
��

�h������ ¡¢£N#$��)%&(Curriculum Development 
Committee, 1986)E��¤¤��¥�F�¦§¨�&©)%&#$h
w_ª«���¬­«���¬7«®¯���¬$°X«±��¬�%

&]^/�h�����E²³%&]^/�´�]µ)����¶·@¸h

¹º»�� 07 ¼½�¾¿«#$��7�À�¬�%&]^/�h
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�E��

TÁ)%&]^ÂÃ��)��%&BC(#$)D�EF���GH

IJ),�%&23KLMNOP��%&23QREÄ�)±��%

&ÅÆv_ÇÈÉ�Êg�(]^�%&]^/�h�			��E�� Ë

Ìh#$���)ÍÎ½�ÏÐÑÒEÓÔÕ%&ÅÆ)� #$��

�h�pÖ1ÌÁh×ÏØ��ÙÚÛÜQr)Ý�h½ÞfØ��­

�À-��)s��%&]^/�h�����Eßàh¥×ÏØ��áâÀ

Z)]^hãÚ��ÛÜ)#$&©�SeäE�ä hwå_�5p­

Ð�7æ5ç�IJ)�èh½KLéN«��­�À-��¬)êëE

�O�3+ Xä @�æ¾¿)«#$��7�À�¬h½�T#$

ìê)ËÎº¿íEb@)è)_ijî����)ï©háðT��

ñXP��%&)�òó)ô§õh-7wÊ}%&)¿í7�öhñ

f����)�/E��

P��%&)p÷_øùúûIJ��Qr)üýhþ�ª����h

��þ�����R�hÝ�bº�O	t�è
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�ÕX¨�
�­̈ æ�Ð7��Ð)����EP��%&)��V

WXhÊ�)%&¿í��Ï�æ)��4�h����Z¨����E

ßàhHO%&Z[e~�$õ)����hSTvZ]^�æä1 

+!E��þ�"���hP��%&¨ôTmn�æ]#�)$%h

&f�)s�hî�'()ä1 )*÷ (Grady 1994)E��

��)#$%&+P��%&G,-�3.h/��¤�¤�h012

34G¾567f�g#$��%&(Consultative Committee on the 
Curriculum, Scottish Education Department, 1969h£� Kellington & 
Mitchell, 1978)E88h9:;<=>��?@AØÊg%&E#$�
�BbÁ_���)ÛÜRñfJ�hÏ{��ÛÜTR)�$��h
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ª��­��7®¯��)R�THIËÎÝÕ�JEKLÖßp.Z

M�#h±��%&ôå_��\P��%&¿íSñ)�NOX�P
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e�%&]^V�
ÇÈf(P��%&)D�E��

gT�F�1 hC(¨DÌ)P��%&hi_��%&]^V)


jE	�^_kl
hP��%&)¿ív�m%En)Hom%_p

m�gJ�)pÖq2hT(%&)rstt_u
7v�pÖw³h

aßh�EIJ)��%&h)xX�æe~y����J)Bz��

7ÀZEGardner 7 Boix-Mansilla(1994)¨WX{�òó�|P��)
%&h8�}~O�����(Pre-disciplinary)¡¢E½R_GhÊ�%
&)���_²³±p��h�°,�BO%&]^V\Ú�s��)

�B��Ewå_���)ÛÜQRhBlack (1986)½WX%&)¿í
Vhtt¹Z��;�fJ�)õ�+w³h���¦�u��ô�E��

îTÁ\P��%&),�hG�Ø�#¡¢hP��%&�¿íÁh

C¹Z����)��õhx���\��Ì)�)P��%&h�x

�P��7�@��)#$%&h����)��EUVWX���-

8n��)R�ñDÌ�$h�añ��?�h�8 \��)b�7

�����DÌ)ØYh¡Z'¢Q£h¤¥Q¦he§�æ����

78n�)�ZhM¨h©�ôZ�Õ«ª«¬­®¬ETFhb@�
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�h�Á]#�)Â¿huyÂÃpÖ?ôZ�ÄÅÆ+ÇBhÊ�h

����©�k�l(�CkEHßôÈh����)]^_�gÉÊ

)�&haoËù��Ë¹7ÀZ)��ÌAEÊg�&ttÍ�uÎh

P���ÏÐh	��ÑSÒÓEÊ}Ôù��h�t·Õ)Ö×hô

TîØÙÚ]µ�«Gh'Û@efkÐÖhT�#���Ü\�6B

a�)ûYhÝó��fºETÁÚ}�s��)µ�h�����6

SÞ¸)ßß�à ºá�âhv_��Z[	��^Ôã)HoQ

aEäTh��ÕXØ�6@Ð)�gþo�Õòóhv_�6åT�

È]^)þoæ¢haß��ao���g��J)%&h��æ\�

��À[)W�E#dw���)8 �g%I� �«æ5),6¬h

G��g��J)%&h\�æ�²æ5��)þoE��

oØYæ5h©�oØYæ5Qr)çèõEÊ�çèõ_S�æ5?

_H°é3Õh?ao��Bb)�Zh¡|kÁ�æêEæ5gT:

}:�h
n_Qrë���	t&©)ìtEaßh^_ôT²³æ

5Qr)ìtªn_,6EÊ�h©Z[îæê:�Ð)µ# &fí

pºE,6S@Aî¨ô	_u
)Eæ5�ÜS@A),6ËÎh_

\Ú}æ5)£ur$ï7¸âSð')Õñh��8¾$õ7»¼

õE���æ5)Ä]#h7\#�æ5)k�lØYhæ5),6�

J�	�ÔãhãZ¨îò7DÌ;ÂÃæ5)ÌóEaßhxñom

n�æªæ5ÊÛÜ�ªhw`ae~����h�ô_��J;ØY

æ5)çèõ­:�õ7�hõhõö�æ$ï­E)h7,6)ÀZh

k�÷øô_ùú��T7æê)û©EHßôÈh�g��J)%&h

\�æ��æ5_`a)E��

KLÖ�æS�)_æ5),6h+_5p)üýh�%&)¿íÁh

?aoÂÃþ%I)�Jõ����Ë¹ËÌḧ  þ��æ����

áâ)�&EÊ�)%&h¡Zã�æØY����)Öoh7���

�¸â)×�EBx Gardner 7 Boix-Mansilla (1994)�fhT��ÍÎ
ºáð�6��Tº��ª�)®5h_Ä��)�	E��

UVWt��%&`
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&�`oñf��&©)J�h��æZ[î��)	tÛÜhT7�

�7�p)ï©h´ØYÊ���-��)%IE1à9:³� ����

(Science, Technology and Society))��%&x SATISh SALTERS' 
Chemistry, Chemcom�h©_�Ê}��F Ì�æ)E	�h��%
�k�
)_hÊ�%&}_TÅ§����X8�ou�E��

#$TÁ),�h���æZ��J;����)�eFhMNP��

%&)¿íh_�k%&]^V?�)EäT��-P��|}'(?

�� !haßª|}%&Å(|OÐ)]^h�,®¯)¬¹E^_

hi þÔù�í "QDEgT Gardner 7 Boix-Mansilla (1994)�H
��'()þoõhô_v#W������)��$%EÊ�$%=

>çËÌE&�h����)	�]^h��)Û'+�aoþ���E

&�hgº��)%&xy�3hvo(i�æ)]^)*��E�x

�F�¡¢h%&�
,X�@h7����©GÀ[�
�ä ¡¢h

��R�©aoñ¨+°)<,E&çh��bW�_Y,	tàI)

�	h°,�µàI),-Eaßh���)BzÁhMNP��)á

ðhôTmng�þ�áðÊ�àIhî�&f\g�ºGÄ�
�)

,-ESTBx���V�fĥ __	 þª��7P��%&.O

\²Ìh� þ/0;1$|}%&'(hã¢ß)�%Z[]2fºE�

(Black, 1986; Glatthorn & Foshay, 1991; Jacobs, 1991)E��

²³TÁ)ðÖh�YZ[M$��-P��'()%&=3\]^�

���_`a)ETFhUVcdef�g01%&23hijk�l

mnoVpq��%&-P��%&Qr)s�Etuhvijwxy
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TFSef)%&23h_UVO)/�h�� P��%&¸ð�Á
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_Wt���8��õ7�3)±µõhaß��-¯��)%&¿í

?�8��4�EÊg23)'(_����)��Áh�¿P��)

��HIhÝ�Ú�èÛÜ)��R�hmn�æJ���Skh]^

�æM5bè)Z�EÊg23v/AO8n��ÛÜ)%&¿íh	
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�x5p­Ð�7æ5X9:E�æ��)è)_ØYÊ��è)Bb

*÷h¸â7��ÀZ-h7�s�����Á) AEÊ�1SÏ{

)h_��)Bz*÷;ÀZh�,n_Qr)s�E��

&�1#$Ø��ÛÜR)�s%IER�=>Ø���P5p­Ð�

7æ5)%Ih�xÎJ-æ5­<Îá=�<Î)5p#>h7�6

�<Îæ�S?�)àI��EÊ�1)'(�ËÌ_o��æ���

�)Bz*÷h��ËÌ_o��æ)DÌ;ØY��-�±æ��s

)��%Ix«)-@A¬h¥+V���æ���h�O)�]^)

���Bx«<Îá=¬EÊ�1SÏ{)_��ÛÜRÚËÌ��)

�sõh-7��áâÀZ)çèõ�½�è�CD���æ�Á) 

AhÞf��-�6æ�)s�E%&)¿íhHoT�æ�ESFG

�)R�X�hT��áâXH)��Ë¹XHhe~��e7æ�Ð
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ô_\��)��7BÌû©EÄI)è)_oJ��æhãô_ÕX

����ëø)¹ºKVhtu½��À[Z�hTLFä )��%

&E��

&ç1_T&�1XBzhk�l£M�æáð��-��)s�E�

ËÌ��æW�����) AhNß����\��7�6æ�)þ

o���ËÌ��æ�lØY��-8n���B)s�EÊ��B=

>����­g�7D���­¿íOPÀ3�E-&�1�Eh&ç

1%&���)��Û'Å(¨�)1Ìh=>S�h®¯7æê)4

�h�À7OPÀ3�Etuh½ÞfØ��-Q���ÛÜQr)Ê

ds�hã�æ\��)(RKlHS$f(T$h¾5î)U�)ï

©V(��àIEÊ�1%&Z[mn�æ�8g�)W�ÛÜRh�

��þ���hX��WX�)
�EHOÊ�11$Ø��-���

�­æ�7D������êëhaßh�%&)¿íÁh`ao-Ê

���'k$ñ7z{E��

&01_�&ç1)BzÁhÇÈ]^P��)�©;�©hª=>�

��R)¨:��)��"��ºhãZ�B;'�P��%&)è

)EÊ�1)��R��PÚ��ÛÜh��ËÎ¨TYIáðXHh

¨ôTàIXM(E%&)þ%_e~�
�)æ���E��áðh

ã�æî:ï©W�-þ����s)��h��æ���æ�_ao

J$	tËÌ)��ET�hÊ�1%&°,�XÝ�	t��)��E

n)¨þoè)h_o'(ÀZ)�$7û©)§XEÀZ)�$h_

�ªgº��)ÀZ)��he§�#$ÀZ)1 EÊ�#$ÀZh

�òóGZ[O��%&]^/�Sef)¤}çèZ�QR�%&]

^/�h�			��E8 =>¸�Z�­Y\àI)Z�­]�õ+?Z

�­^_��EÊ�ÀZGÄ(X/ #�7¹º��)þoí¸E�

���;ÀZ)�$h�æ)(R�k�¨�):^hv�T`Õû©

)§Xhã�æ�aùg�è³)tuh½«���b�­1VhT�

D�6)cdE�����������f��)J$hôT��æ�	tÛÜ�

���h*e���SkhDÌ;î:ï©V(�6SÌ\)àIEo

�#Ê}p.h·Ö�%&)¿í+Å§Áh?aoÚ�)çtzñh

ËZªP��)���ñ]2�ÄªE��

TFhUVcdff²³Êg0123�¿í)|g�ghhg�g?

=iØ����%IhijZ[ÞfÊg23)p÷h-7G�xyT

��*÷XBzh3�P��)��HI7R�E���
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îTÁ�gôÈh%&)&�1Ho_��æW��s45Bb*÷x

µj­-;5),ºh745),6ËÎh��æ\45���)ØYh

¡��æáð�s45))�k7�N)%I+*÷E��

�Ø&�1hôTª��:9�45Sl[)S�háð45\S�)

/ h=>xyïmS�)noE�æ
�p���no_45îS�

 F��)h��¨_45bWq8ao�]f)h�x;t645r

èuS]f)st©_EÊ�%IuØ-45)Bbµj�sàhC�

78n��ÛÜ)*÷h�x	tõ�)S�no=>v­Ð�5�J

e�­st�5�)w4�­)xy©�EÊ�*÷z8C���¨²b

)*÷h�xv;st)µõ�EaßhÊ1ôTmn�æ=$	t�
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