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The Effects of Concept Mapping Instructional 

Strategies on Science Text Comprehension and 

Concept Mapping Ability for Fifth Grade 

Students  

Yu-Sheng Wu*� Yuhtsuen Tzeng** 

Abst rac t  

The purpose of this study was to examine the effects of concept mapping 

instructional strategies on reading comprehension and concept mapping abilities among 

fifth grade students. Importantly, the strength of association�ω
2
�between independent �

and dependent variables were computed to examine the significance of practical 

applications. This study was a quasi-experiment with a 3�Instructional Strategies�× 2 

�Aptitude�factorial design. Participants were 109 fifth grade students in 3 intact 

classes and each class was randomly assigned to a treatment group. All three groups 

received pretests in reading comprehension and concept mapping abilities as covriates. 
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Posttests were administered after 7 weeks of instruction for 80 minutes per week. 

Two-way ANCOVA revealed several parallel patterns in the results. As for the results 

in reading comprehension, there were main effects for instructional strategies and 

students’ academic aptitudes but no interactions between them. Both experimental 

groups had higher scores on a reading comprehension test than did the control group. 

There were no differences between the two experimental groups, however. Students 

with higher academic aptitudes had higher scores on a reading comprehension test than 

did those with lower aptitudes. The strength of association between instructional 

strategies and reading comprehension was at a medium level. Similarly, the results on 

concept mapping abilities indicated that there were main effects for instructional 

strategies and students’ academic aptitudes but no interactions between them. The 

concept-mapping-construction group had higher scores on the concept mapping test 

than the concept-mapping- reading group and the latter group scored higher than the 

control group. The strength of association between instructional strategies and concept 

mapping abilities was high. Additionally, both the strength of association between 

student aptitudes and reading comprehension and concept mapping abilities were low. 

Concept mapping instructional strategies appear to be effective and bear enough 

strengths for classroom instruction. 

Keywords: concept mapping, instructional strategy, reading com- 

prehension 

Yu-Sheng Wu, Yuhtsuen Tzeng           Concept Mapping Instructional Strategies 
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&�Vªcognitive process instruction«&��gh¬�­®ªMayer, 1987/1990: 

190«4¯6&��gh¬�­®���E°��±g²³ol´nµl¶·¸kl

¹º»¼½��40¾�����¹º»¼ªconcept mapping«��¿[ÀÁ�

¨bÂ»ÃÄÅ�ÆÇk�¹ºA�È�É���¹ºlJÊlËÌbclÂ»

½¤e�v ÍÎÏ£¤
Ð�ÑÂFÒ�ÓÔÕ°�ÑÂÖ×ÑÂØ�ÆDÙ

ÚÛ�ÜÝ$%Þß¼àªg¼ 1«4á6¹º»¼Æ¼àâÐ$%¹ºÐ�ÑÂ

FÒ�Yã6��Zä»�n^bcÂ»ªåæç�1997èHeinze-Fry, Crovello,    

& Novak, 1984«4é�êëìí Ausubelª1968«�RY`a����/Vªmean- 

ingful learning theory«�î0ïã��Z^_lð]lop�ÑÂñ�­®6ò�

bc�óh^_ô»�Dõ[ÆöA&����;[ÆöA÷øùs�ún��

�°��0»¼ûY`cüÉñbc�ý��þbf�¹ºEÑÂû�Y`a�

������ª����1997èNovak & Gowin, 1984«�#Æ¹º»¼���Y

`a����¿ �¨bùsªBriscoe & LaMaster, 1991; Jegede, Alaiyemola & 

Okebukola, 1990; Kinchin & Hay, 2000; Novak, 1998; Novak & Gowin, 1984«���



 

 

������� �	
��
���
��
������	
������� 139 

 

-ïã����gh���ùsªNovak, 1990«4��	
­��ÛgÙ��Æ


��lÆ�µ×ÑÂ��Û-�	�#Æ���6����×���¶��o
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��	 2.19 2.84 3.63 4.62 7.12 6.92 5.85 6.59 7.03

01�234�5�6$�7��89:;*34<*�5��=>�    



 

154� =MNOPQR S 49TR S 1U 

 

?F�5,97�= .76�MSE = 15.51�p > .05@�ABCD:;*)E�FG����H#

)*�I;J�G����K#)*�LM;J�CD 3?�	NO@�2?	     

�� @P;J:;*)E�7�QRS���	�� TUVWXY�ZB   

?F�2,102�= 1.411�MSE = 28.543�p > .05@�Z����	NOU
��[	��

 \]F^._/��T^ZB._?F�2,102�= 39.815�MSE= 805.127�p < .001@�

`a�����\1LM�?p < .001@�bc�����\1LM�?p < .001@�

`a�����\1bc�����?p < .001@/?G&d�	NO�U����

H#)*ef+,*g� 4@/	�� T^ZB._?F�1,102�= 7.261�MSE = 

146.825�p < .01@�\	�� �\1]	�� �?p < .01@/?\h]	�� 

�U����H#)*ef+,*g� 5@/ 

C�iCD�	NO��������"jklm%no�(pω
2 
= 0.2649�

qg��	NO�������UT^jk�r!�Fs�	NOqGtu��

��#$vwx;_yU 26.49%�Z�z{;JT|^\}lm�jk�/F	

�� �������Ujklmω
2
= 0.021�	�� qGtu����#$v

wx;_yU 2.1%�Z�z{;JT�j<~�/ 

�

�����

�����

������

�

�

��

��

��

��

	�

�������� 	
������ ���







�

�




�

�

�

�

� 4� �������	
��
�����     

�



 

 

������� �	
��
���
��
������	
������� 155 

 

������

����	�

�

	

��

�	

��

�	

��

����� �����




�

�




�

�

�

� 5� �������������	
��
����� 

���� � 

���������	
��
�������������������

���� !"#$�%&��'()*&+,#-.�/01-2345 

��������	
���
�������

678��9:#$�����;#$�<�=��>?��@A�BCD

EF8GHI�JKLM�5NOP#$���
������;A�BCDE

QR����#��<�=�ST"��UV�N'W(�XY#Z�['#\

B]#-.�^_`Wiegmann, Dansereau, McCagg, Rewey and Pitrea1992b9:

#$�
c����
����;#$dBQRefgQR��>?�h�KL

M����5ijka1997b9:#$�>lm���
���;#$noA�

QR��p�q�KLM����5rsta1994bu#$��
���ve#

$�>wQ?+,�9:q�KLM���5�#-.�xQW�`(-)QRH

yz{#$`6+,z{�p��>wQ|S}TQR~y�N�z{��'

Holley and Dansereaua1984b�z{��5�'Wiegmann��a1992b}ijk

a1997b�rsta1994bz{QR|S}�}T�y#$��9:�KLM�5



 

156� ���� !" # 49$" # 1% 

 

�6+,��H�S}�}TQR�y���y�� 2���+,�����#

���N��y�I 30�������H�S}TQR~y����_N-��

��S}TQRy��I���H�| 55 �}54 �5�%�� �¡��¢£

¤¥�¦§�I¨#©ª�u.«�¦§�I�0�¬©HIxQ­®KLM�

¯��5(~)H°±q��H°²³/#$`6+,��´µ9��a1986b�

¶·�¸¹�<º»�=F8�NF8¼½@dB¾DG�@I¿À�G5�Wieg-

mann��a1992b��=F8|dB�fgQR�ijka1997b�F8±q�

|noA�QR�"rsta1994b����F8±q|ÁÂdBÃR�Ä«%

&F8±q��Å#Æ�$�"Ç�H°�²³/[#-�.È$-QRÉ��

p�#$�=F8±q�xQÊ�#$QR°��^_��QR?�ËNF8Ì

H�STQRÍ�xQ�ÎF8±qÊ�SQR�"�ÏF8±qÊ�TQR�

%��H°���"ÐÑÒQRH°g� V��.È�=QR'78ÓDg�

KLM� 0ÔÕ��"­®�KLM��xQ�5 

Ö×���[9:ØÙ��
�y'ÚÛ��
�y�@A�BCDEF 

8GHI�©S«ÜÝy��ØÙ��
�y'ÚÛ��
�yHIJOÞUV5

%����' Chmielewski and Dansereaua1998b, McCagg and Dansereaua1991b

�+,-.�ß×9:ØÙ��
���¯�����Q��à1DEQR56

+,[' Guri-Rozenblita1989b� Reway, Dansereau, Hall and Pitrea1989b�+

,-.�ß×9:ÚÛ��
���¯�����Q��áâ���ãä5�x

QW�¥`(-)��
�xå1�æç��>aNovak & Gowin, 1984; Novak, 

1998b�"Ç¥-��"�R������áS�p��>���è �péê   

��>��|�æç��>aNovak, 1991b5(~)��
�6ë¥-�>ìí`�    

�
�¥~îfg��P��ì«�ïðñeò
ðñaMcCagg & Danrsereau,  

1991; Novak, 1991b5Lambiotte, Dansereau, Cross and Reynoldsa1989báó��


��DEÔ��NÔ�ôõ��
�q�fg�dB�ï�q�ö÷fgÓDº

øaðùeúûb�ö÷dBÓDºøadüeý£b��N��þ�ÓD�m�

DE}�����}á��	��
�����c
�Q5 

�«ØÙ��
������à1�pA�BCDEQR��'ÚÛ��




 

 

������� �	
��
���
��
������	
������� 157 

 

�����JOÞUV5N' Berkowitza1986b, Boyle and Weisharra1997b�

Dardisa1998b+,��#-.�ß×9:ØÙ��
�y��>��ÀÚÛ�

����
���[' Smith and Dwyera1995b�+,#-.�ß×9:ÚÛ�

�
������«ØÙ��
�����5,�#-.�xQW�`ØÙ��


����ÚÛ��
��������Qe�Ý5�6��ØÙ��
���

��q����p�p@Ä�"�G��>¯�Q���Í�Ì¥� �pQn

���ò
�������l()�ðñ�
'�)Ì�>�� ��!��o

"�pæçaJonassen et al., 1993b��%���#���Ý�$%&�'ð�l

�()�Ç*Íe+,aJonassen et al., 1993; McCagg & Dansereau, 1991b5ÚÛ

��
�����¥-�@Ä�"�G��������Í-¥./�p�01

2��
��34BC�������5"60ðñ���«DEBC�N��

;�7���Í�89Íg�;�p":�Ì��;<#�=>aHolley & 

Dansereau, 1984; McCagg & Dansereau, 1991b��%���#���Ý��pÀ�

?@æA�
8¤�B"C�ÒD�"�æçaMcCagg & Dansereau, 1991b5Ä

«%E�������Qe�Ý��N�7F���G���H:���[I�

J���aKLM�1997b56+,�N¤��¨N_W(�XY�ØÙ��
�

�����«ÚÛ��
������xQW��n@F8�ÍgG̀ �OFPÍ

gQ{�ØÙ��
�y��pRSJT*Íg�
��UBC�l�Ø���


��DE�VãW¢£�_N-��ãWP£�ÍgX\�,YZ[�PÍ�

Íg\R5�N��p¥]^æ���A���
����«�P��I#0"

ð�_�Jv_#^9`��A���
�aQ���P�bcdO­®�N_

exuf=ØÙ'ÚÛ��
�%Ey��bJOÞUV��"?��gh=�

W�5 

��i���Hj��9:�����'A�BCDE�b¯g��i��

.Ik«���������
�����;A�BCDE#��­®�"Ç�

­®m�#xC��N���#��ølOÞæç���Ç�PN����q�

�Ë7�m/�%�7�m/�nloHpÌ�áqÒ-
rsxt�I0�N

|6+,�Ë���9:5 



 

158� ���� !" # 49$" # 1% 

 

6+,9:S�<�=��>?��@A�BCDEF8GHI�OÞS«

T�<�=�>?5N+,��' Seamana1990b�9:-.�� Holley and 

Dansereaua1984b�+,u9:TQR?�ØÙ��
�����>�����

�«SQR?��#-.�W�xQ¥`(-)SQR��p6ëxQvq��>

���N���wxB"yzÒ�>����N�>��#�TQR?aHolley & 

Dansereau, 1984b5�¢£¥�+,;{¥|�p�|�p��>���}Iq�

Ò�Ëo%��v>~÷��>�����������#���������

¥_N5�«6+,�+,;{¥¹�p�¹�p�x���S��¥����

���%O���>��­®�"�#%û|�pÈ�v>~÷��>����

>5(~)SQR�¹�p�TQR?q��g�'ðQR��Ì�l����/

-xuå1��>��5����G���9:SQR?���>����Í�

���"Ç���>����DEBC������«TQR?�Ë�>�m�

��Í��'ðQR%�pl�()��N���u�>����,�����

��pÌþ�aJonassen et al., 1993b5���&TQR?i�6��>����

��A5�oTQR?��>N_SQR?��eOÞ����¨#æ�Þ#?

12�� Ausubela1968b��/��æç��>D4����¯-�-ò���

>?vð�ðñ����5�N��;TQR�>?�����'ð�
�� 

��¡oQ����æç��>�1"è �'ð�
5 

��i���Hj��9:�<�='A�BCDE�b¯g��i���

k«¢£����P�<�='A�BCDE�b���i����[q�øl

OÞ���¨��7��OÞ��[I¤¥7Å¦��m/5§ü¨f��<�

=�?­®�p�A�BCDE�b���­®R¨#�u|A�7F��Í;

#$�<�=��p�#$�Ó©5�N�OPóÈ��i���pÌ��_�

��i����8�Ö×Jvªó�=;A�BCDE�­®R�Ö×xQ¡?

«¬ F/­OÞ�"�Ò#Z7F��45 

��������	
�����������

678��9:#$���
�����;#$�<�=��p��@��



 

 

������� �	
��
���
��
������	
������� 159 

 


�F8GHI��JKLM�5N��'A�BCDEF8�F0��-.�

�xQW�¥6+,@p����¦�«7F®¯��¯���J¡�[È�7

8 V¿ ¹�%�@páâ®¯7F����¯���uNQÈ�����¯

g�78 V¿ |°|�N_e¥È6+,��JKLM�¯W�5N�Ä«

�y���Í±²�³��>Íg����²´µ¶1��7���p¤e�³

�
�P·��TQR��p[xu�?
��áâ�>���_N-�#�S

QR�p���>ØÙ��
�����a_ÚÛ��
�����}¸ø��

��b�TQR?[xu�>ØÙ��
�����a_ÚÛ��
�����}

¸ø����b�%������¹¡�����'�<�=g�KLM�#O

Þ5  

6+,9:�@��
�F8GHI��ØÙ��
�yS«ÚÛ��
�

yeÜÝy�ÇÚÛ��
�yS«ÜÝy5N' Masona1992b�¸º�»¼

½a1993b}¾¿Àa1999b9:ØÙ��
���Q��à1�>?���
�

QR�+,-.5[' Berkowitza1986b, Boyle and Weisharra1997b� Dardis

a1998b+,��-.�ß×9:ØÙ��
�y��>��ÀÚÛ�����


�y���' Smith and Dwyera1995b9:ÚÛ��
������«ØÙ�

�
��������#-.5�uØÙ��
�y�@��
�F8G��b

S«ÚÛ��
�y�"�@A�BCDEF8GÍ�EyIJOÞUVa�E

y�bhS«ÜÝyb��xQW�_�` 

(-)��
�QRF8xÁ�F0��
�������N�QR�pRN

ÂÃ°÷AA�BCDEF8�5°xQ�W��«%E�F8�£Ä#$�A

�BCDEF8£Ä¥ÅÆ£���
�QRF8�£Ä��[�ÃHÅÆ£�

�Ç�-ÃH¥ØÙ�È����
���N�pÌ�QRøÉ�Ê���ËÞ

����ò
lm�qÌ÷��ïó���N�F�QR'A�BCDEF8�

ÌF�QRÍV��OP�bÎª�p�%E�F8£Ä�°÷QR5 

(~)F8�G'¬ÍÏ���GÐ-.?��OP�bÐ�ì5@��
�F

8G£�°Ä�ÅÆ��Ñ���}��H°���ÈÒ}��ÓÔ}���D

�dR��pnÕò
�����uN£��ª�Ö'ØÙ��
�y¬Í�Ï



 

160� ���� !" # 49$" # 1% 

 

��-.�;«ØÙ��
�Ö��ì5�oÚÛ��
�y�¬Í[�%&£

�°Ä��Ny�p¥×nÕ
��Ï��#ûØÙ��
�y�pQ��ò


k«n������ØÑ¨Ù���'��g����1"�%&��yÚøÉ

!�aNovak, 1991b�%_exuf=ØÙ��
�y�@��
�F8GÍ�

��bS«ÚÛ��
�y5�«@A�BCDEF8GÍ�ÚÛ��
�y�

�Û�12���
�«BC��%�=>����Ü«34BC���"60

DE5Ý�OPÍ�Íg\R#ûØÙ��
�yÞßàá�"Ç'¬Í�Ï�

�G�-.�N_exuf=ÚÛ��
�y�@A�BCDEF8GHI�'

ØÙ��
�yJOÞUV����gh=�W�5 

$Í����'��
��bg��i��.Iq�S�������P�

���'��
��b#���i����"Çq�âS��i��N���#

�f=��
�����q�ølOÞ��æç����q�âS�7�m/�

/0�7��5#-�¥Ìãä�pØÙ��
��å�pÁ�æØÙ��
�

xQ¥°g���5"%����OP����'��
�QR��i���'

A�BCDE�q�Á��i��­®m��|«A�BCDE5  

78��"9:S�<�=��>?��@��
�F8GHI��OÞS

«T�<�=��>?5Novak, Gowin and Johansena1983b+,9:ç�QRè

é�p�xQ�È���
������Ìêë��#%�"ØÙ���Àìé

÷�IF8�íÌ#$QR5Holley and Dansereaua1984b+,.ó
�¥-!

�,���aîexQ�*ÍïQÈ��c�¥;Tm���p�¥_N5Nð

�y+,añòó�1997�»¼½�1993b.ó¾DQR�S��>?���g

�
�QR�"¾DQR�U��>?��
�QR[�;�U5ô�%&��

Öõ���OP��
�aîÌ���íÌ�S�QR5��i���Hj��

9:�<�='��
��b¯g��i��k«¢£����P !g�o�

�i����F /[q�ølOÞ���ω
2/�¹�7F¦��[exQ¡o�

�æç�#-�=;�p��
�QR�­®��­®m�ö¹�#�u��f

÷�7;#$�=��p�#$�����5"%����VÒf=È��i�

��pÌ��]�«¬ F/ølOÞ��?VÒ��Ò#Z�7F��45 



 

 

������� �	
��
���
��
������	
������� 161 

 

Ö×�ãø�ª����� F/'ω
2/¯�8���xu9: F/�OÞ�

�����i��aω
2bH:¢£}��}�������xù F/'ω

2/��

do����%[¥|úû F/OÞÌ1-2M�i���8�ïQÒE78Ó

DQEü� !� V|¹�DÄ56+,��i��.I�STý³¥�

Cohena1982, 1988ba�nþ=��1999 7̀-22b�ìé��N�ω
2�8����

����QEüBCDE}��
�QR�� V¿H�¥ 6.4%a��b}26.49%

a��b�"�<�=QEüBCDE}��
�QR�� V¿H�¥ 2.2%a¢

£b}2.1%a¢£b�%��ω
2/�8�������}��}¢£����%�

�ý³¥�Ëçæ�����' F/�8��¨#do����5 

������� 

6B|ÒE��
�����¥]Q�æç����p�>��lølOÞ

��8�7���OÞ��8�È+,��Q60�J�����«+,'7�

����56+,=��9:��
�����>7�¸ø����Q��­®

�p�A�BCDEe��
�QR�"Ç�­®�m�xQ�ËS��Nq�

�³�7�m/5S�<�=��p�#4�A�BCDE_��
�QR©�

«T�<�=��p���<�='A�BCDE���
�QR��i��k

«¢£���QEüA�BCDE���
�QR�� V¿���xuf;A

�BCDE���
�QR�­®m�#S��N����øl��UVOÞ��

�7�m/¡¤¥æç�5#$�����;A�BCDEe��
�QR�è

 ���#��<�=¯#$"��­®5 

u7�m/�ª�����'��
�QR��i��k«S�����N

����¦����
�������7�m/�°S�����'A�BCD

E��i��k«������N����¦��A�BCDE����7�m

/�Ò¯��<�='A�BCDE���
�QR��i��hk«¢£��

N�<�=¦��%E�Z������7�m/�°T5 

�«6+,�9:�Ö×xuáó;���N�+,�¯ò	5 



 

162� ���� !" # 49$" # 1% 

 

���������

6+,9:ØÙ��
������Q��­®�p�A�BCDEe��


�QR5�N�ò	�no
}ÚÛ
}
"M<��[exu°¾Ï���

���GíÌ�Í����
������ºø}´µ¶1���Ï��pØÙ

��
��uà1A�BCDE���
�QR�Y��pÄ��
�aQA°

"
«È���
���|�>�ìí5Nð�Ö×[9:ÚÛ��
����

��J4�A�BCDE_���
�QR�Z����©�«¸ø����5

�N�ò	�noA��A�}>M_
ð������BC�Å�x-&��

�����p��DEBæ5 

�����������

Ä6+,0ð�ølOÞ�#-{�7�OÞ���NÌÒE����¥]

�7F¦�m/��1-2M�i���85_N-��#���«7���Ò

E�[xu�Y��ølOÞ�"���45 

Nð�6+,u78����"�M�-���n�OP��
�����

����¥�>?¥]��È�N>0���I#0"ð��N�"�+,x�

;
���M1-2�n�YQ¡�-��Z�ÒE5�ð�5B]+,xð�

��
���+,;{5¹�A|�h��+,��\�$ÍÀ�#$ó�È�

�����N��+,�x5�%�Z��3����«ÒE#$ó�È��>

����x5�³ZÒE#$��m���>?�;��
�����¯UV�

¡5 

;«78��� �+,�¨#�«noA� !�N�+,xu� #$

 !���M+,�^_"?A}I�A���5¸ð��c{ !�+,�#

$aKLM�1997b�Bs¸º�%�Z+,�¥×��N�¸ºÇ�eJ+,f

g%&9+,5 



 

 

������� �	
��
���
��
������	
������� 163 

 

	��� 

����1994����������	
���
����	
��
��������

��������� 

����1992���� !���"#$%&�'()*+�,-./��������

��5�0 299-318� 

123�1997��������������� !������"#�$%&'���

 4��
���5%678���9�������� 

:;<�1997��()*���+�����&'� !=>?� 

:;<@ABC�1996��)*D+=EFGHIJK�,-��./0�0 161-200� 

LMN�1999��1211 3456$7� !=OPQR+STU� 

VWX�1997��89��"#:��	��	
�;<��� 4��
������

����������� 

YZ[�1997�����:�=�>?@��A�BCDE�;<��� \���"�

;�������������� 

Y]^�1992��FGH�I34�� !=_`� 

abc�1989��defDgHI=)*D+higjk6lm��J�K�I���L

�I�M�&'N�L�I��.O�0 215-244� 

abc@nop@qrs@tOu�1989����	
A��P��QRSTU&'��

�vwx��yz� 

tOu�1989����	
A��P��QRSTU&'��� 4���"�����

����������� 

{|}@Y]^�1981���IFG�� !=_`� 

ABC�1996��V����W��"#���:=�	?XA���
�&'���~

�
��������������� 

����1992�����"�'g*D+���C�@����h����������

��/�����YJ�Z����.[0�0 345-356� 

����1993�����'g)*D+������,C�/�����YJ�Z���

�.[O�0 47-66� 

 4�~�������������1984���\]>^A_`��� �� 4�~�

���� 



 

164� ���� !" # 49$" # 1% 

 

¡¢u�1997��abc�de��:�=�	A�fgdeGhidejklabc�

mn;<�&'��� \���"�;�������������� 

nc`�1999��������:�=opq�>�?XA��
��&'��� \�

��"�;�������������� 

£¤j@¥¦�@A2§�1986���=Mr�s�tu%vwxy� !=��¨©�

�ª� 

Al-Kunifed, A. & Wandersee, J. H. (1990). One hundred references related to concept mapping. 

Journal of Research in Science Teaching, 27(10), 1069-1075. 

Anderson, J. R. (1990). Cognitive psychology and its implications (3rd ed.). New York: 

Freeman. 

Armbruster, B. B. & Anderson, T. H. (1984). Mapping: Representing informative text diagram-

matically. In C. D. Holley & D. F. Dansereau (Ed.), Spatial learning strategies: Techniques, 

applications, and related issues. New York: Academic Press. 

Ault, C.R. (1985). Concept mapping as a study strategy in earth science. Journal of College 

Science Teaching, 15, 38-44. 

Ausubel, D. P. (1968). Educational psychology: A cognitive view. New York: Holt, Rinehart & 

Winton. 

Berkowitz, S. J. (1986). Effects of instruction in text-organization on sixth-grade students’ 

memory for expository reading. Reading Research Quarterly, 21, 161- 178.   

Boyle, J. R. & Weisharr, M. (1997). The effects of expert-generated versus students- generated 

cognitive organizers on the reading comprehension of students with mild disabilities. 

Learning Disability Research & Practice. 12(4), 228-235. 

Brennan, C. A. (1996). Concept Mapping: An effective instructional strategy in science with 

kindergarten students (Doctoral dissertation, Hawii University, 1996). MI: UMI. 

Briscoe, C. & LaMaster, S. U. (1991). Meaningful learning in college biology through concept 

mapping. The American Biology Teacher, 53(4), 215-219. 

Chmielewski, T. L. & Dansereau, F. D. (1998). Enhacing the recall of text: Knowledge mappong 

training promotes implicit transfer. Journal of Educational Psychology, 90 (3), 407-413. 

Cliburn, J. W., Jr. (1987). How to do it. Helping students understand physiological interactions: 

A concept mapping activity. The American Biology Teacher, 49, 426-427. 

Dardis, D. A. (1998). A comparative study of the effect of student and instructor cognitive 

mapping on student and achievement and attitudes in introductory college biology for 



 

 

������� �	
��
���
��
������	
������� 165 

 

nonmajors. Ph. D. Dissertation, the Mississippi University. 

Guri-Rozenblit, S. (1989). Effects of tree diagram on students’ comprehension of main ideas in 

an expository text with multiple themes. Reading Research Quarterly, 24, 236-247. 

Hall, R. (1988). Knowledge maps and the presentation of related information domains. 

Unpublished doctoral dissertation, Texas Christian University, Fort Worth, TX. 

Heinze-Fry, J. A., Crovello, T. J. & Novak, J. D. (1984). Integration of Ausubelian learning 

theory and educational computing. The American Biology Teacher, 46, 152-156. 

Holley, C.D. & Dansereau, D.F. (1984). Networking: The technique and the empirical evidence. 

In C.D. Holley, D.F. & Dansereau (Eds.), Spatial learning strategies: Techniques, 

applications, and related issues. New York: Academic Press. 

Jegede, O. J., Alaiyemola, F. F. & Okebukola, P. A. (1990). The effect of concept mapping on 

students’ anxiety and achievement in biology. Journal of Research Science Teaching, 27 

(10), 951-960. 

Jonassen, D. H., Beissener, K. & Yacci, M. (1993). Structural Knowledge: Techniques for 

representing, coverying, and acquiring structural knowledge. Hillsdale, NJ: Lawrence 

Erlbaum Associates.   

Kinchin, I. M. & Hay, D. B. (2000). How a qualitative approach to concept map analysis can be 

used to aid learning by illustrating patterns of conceptual development, Education Research, 

42(1), 43-57. 

Kintsch, W. & Van Dijk, T. A. (1978). Towards a model of text comprehension and production. 

Psychological Review, 85, 363-394. 

Lambiotte, J. B., Dansereau, D. F., Cross, D. R. & Reynolds, S. B. (1989). Mulitirelational 

sematic maps. Educational Psychology Review, 1, 331-367. 

Margulies, N. (1991). Mapping inner space: Learning and teaching mind mapping. Tucson, AZ: 

Zephyr Press. 

Mason, C. L. (1992). Concept mapping: A tool to develop relative science education. Science 

Education, 76 (1), 51-63. 

Mayer, R. E. (1987/1990). Educational psychology: A cognitive approach.  

Y]^�«����������	� !=¬­� 

McCagg, E. C. & Dansereau, D. F. (1991). A convergent paradigm for examining knowledge 

mapping as a learning strategy. Journal of Education Research, 84 (6), 317-324. 

Novak, J. D. (1980). Learning theory applied to the biology classroom. The American Biology 



 

166� ���� !" # 49$" # 1% 

 

Teacher, 42, 280-285. 

Novak, J. D. (1990). Concept maps and vee diagrams: Two metacognitive tools to facilitate 

meaningful learning. Instructional Science, 19, 29-52. 

Novak, J. D. (1991). Clarify with concept maps. The Science Teacher, 58, 45-49. 

Novak, J. D. (1998). Learning creating and using knowledge: Concept maps as facilitative tools 

in schools and corporations. New Jersey: Lawrence Erlbaum Associates. 

Novak, J. D. & Gowin, D. B. (1984). Learning how to learn. New York: Cambridge University 

Press. 

Novak, J. D., Gowin, D. B. & Johansen, G. T. (1983). The use of concept mapping and 

knowledge Vee mapping with junior high school science students. Science Education, 67 

(5), 625-645. 

Rewey, K.L., Dansereau, D.F., Hall, R.H. & Pitre, U. (1989). Effects of knowledge maps and 

scripted cooperation on the recall of technical material. Journal of Educational Psychology, 

81, 604-609. 

Seaman, T. (1990). On the high road to achievement: Cooperation concept mapping. (ERIC 

Document Reproduction Service NO. ED 335140) 

Skaggs, L. P. (1988). The effects of knowledge maps and pictures on the acquisition of scientific 

information. Unpublished doctoral dissertation, Texas Christian University, Fort Worth, TX. 

Smith, K. M. & Dwyer, F. M. (1995). The effect of concept mapping strategies in facilitating 

student achievement. International Journal of Instructional Media, 22(1), 25-32. 

Van Dijk, T. A. & Kintsch, W. (1983). Strategies of discourse comprehension. New York: 

Academic Press. 

Vos, J. & Dryden, G. (1994/1997). The learning revolution.  

Y®¯�«���
��� !=��'°�� 

Wiegmann, D. A., Danrsereau, D. F., McCagg, E. C., Rewey, K. L. & Pitre, U. (1992). Effects of 

knowledge map characteristics on information processing. Contemporary Educational 

Psychology, 17, 136-155. 

Wilkes, L., Cooper, K., Lewin, J. & Batts (1999). Concept mapping: Promoting science learning 

in BN learners in Australia. The Journal of Continuing Education in Nursing, 30(1), 37-44. 

 

 

 



 

 

������� �	
��
���
��
������	
������� 167 

 

��� �����	
��
������
�����

����

�� ����� �� 	 
 ��
 

±² 

�F³= 

´µ±²6

¶· 

 

 

 

 

 

 

 

 

 

¸@¹@º»¼½gF±² 

 

 

 

 

±²¾ 

¿À¾ 

C²¾ 

ÁÂ¾ 

�C¾ 

Ã� 

ÄÅ 

�Æ³= 

´µÄÅ6

�Ç 

 

 

 

 

 

 

 

 

'r�ÈÉ¼'�gÄÅ 

 

 

 

 

 

 

ÄÅ¾ 

ÄÊ¾ 

�Ç¾ 

·�¾ 

Ã� 

8Ë 

�Ì³= 

´µÍÎ6

fÏ 

 ÐÑ8ËÒÓÔ 

 

8Ë¾ 

Î©Õ¾ 

�ÖÕ¾ 

×CÕ¾ 

ÎØÕ¾ 

�Ù¾ 

°'¾ 

�Ú¾ 

Ã 

� �
 

�
 

�
�
�
�

�
�
�
�
 

��

�
	



�
�



�� 

��

�	


� 

��

�
 

�� 

�
�
�
�

��

���� 

��

�
�
�
�
 

�
�
�
�
 

���� 

�� 

� 



 

168� ������� � 49	� � 1
 

 

Û� 

�Ü³= 

´µÛ� 

 

 ÝÞßàá@âã@jQÃÛ

� 

 

 

 

Û�¾ 

mä¾ 

må¾ 

Ûm¾ 

Ã 

 

 

 

æç 

�è³= 

´µæç6

éê 

 [ëì´µíîg[ï 

 

 

 

 

éê¼¾ 

æç¾ 

�¼¾ 

ð©¾ 

´µ¾ 

Ã 

 

 

 

 

 

 

ñò 

�ó³= 

´µñò@ô

õ@Jö@

÷ø 

 

 

 ùú°gû�ü�ýþ@�@

��CCþ 

 

 

 

 

 

 

 

ñò¾ 

ô�¾ 

ü�¾ 

�ö¾ 

bJ¾ 

ÐJ¾ 

��¾ 

��¾ 

��¾ 

	
¾ 

	�¾ 

Ã 

 

�� 

�
�
�
�
 

�
�
�
�

�
�
�
�
 

�� 

��

�� 

�� 4 

�� 3 

�� 1 

�� 2 

��

� � 

����

���� 

�� 



�
 

�
�
 

�
�
 

�  

� � 

!"#$ 

#% 

�� 

&'() 

* 

+,-".

/) 

��

���� 



 

 

��
���� ����������������� ����!"#$%� 169 

 

�� 

�
³= 

´µ�� 

 

 �Ïì¼FG��gÝÏ 

 

 

 

 

 

��¾ 

��¾ 

��¾ 

��¾ 

Ã 

³� 

��³= 

³� 

 

 

 ��g��ß²©���@�

��@5�� 

²©¾ 

²³¾ 

³�¾ 

²C¾ 

Á�¾ 

Ã 

��������1997�	
��1989�Holley & Dansereau, 1984�McCagg & Danrsereau, 1991� 

 

01 

2345 

�
�
�
 

�
�
�
 

�
�

67 

8� 

��

67 

���� 

9��� 

���� 

�
�
�
�
 

�
�
�
�
 

�
�
�
�

01


