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 The objectives of this study were to study 1) current practice, problems and needs of primary 
science teachers about teaching astronomy and nature of science, 2) guidelines for developing science 
teaching practice, 3) participating science teachersu conceptions of nature of science (NOS) before and after 
the workshop 4) participating science teachersu teaching practice after the workshop. The study is divided into 
two phases. The first phase was a survey research conducted in the first semester of the 2008 academic year 
which aimed to study primary science teachersu current practice, problems and needs in teaching astronomy 
and NOS. There were 162 science teachers from the schools in Nonthaburi province who responded to the 
questionnaire which consisted of a five-level rating scale and open-ended questions. The quantitative data 
were analyzed by counting frequencies and calculating for percentages, while the qualitative data were 
analyzed by coding and categorization. The second phase was a case study which aimed to study three 
participating science teachersu development of understanding of NOS and their teachings. The research 
instruments were a NOS questionnaire, field notes, and interview-after-teaching protocols.  The data were 
analyzed by content analysis. 
 

               The results indicated that: 1) the majority of the science teachers expressed a high level of current 
practice and needs in teaching by emphasizing student hands-on. Most of them expressed a moderate level of 
needs in learning management, material and resources, and assessment. The three most urgent problems for 
teaching astronomy and NOS were learning materials, content understanding and teaching strategies. 2) 
Science teacher professional development should start from teachersu needs. The activities used in training 
should encourage teachersu direct experience and reflection based upon their own teaching strategies. 3) 
Before the workshop, most of the teachers had misconceptions about NOS in particular to the confusion 
between theories and laws, and the scientific models expressing a copy of reality. After the workshop, most of 
the teachers had better understanding of  NOS in all aspects. 4) The teachers participated the workshop could 
teach astronomy integrating NOS. They implemented what they had learned from the workshop in their 
teaching by emphasizing inquiry and explicit-reflective approach in teaching astronomy and NOS. 
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� ,*$�ก��+� .�ก'/!#
!(�|�ก

�)"(�
! 
��� �
	
��
�
#
!ก+"���� 
 
  2.1  �� �
	
��
���+�+
	��Y.�กe
�(�)*+�)����a���
%
�� Y%
�$&� a�ก

 R
�
�
 
��� �
	
��
��R
(#c���+�a��#
!�
 ��%��� Y.�กe
� ,*��+�a��a�ก

���(ก� 2��+
	��+�#ก
/�
(�
)*+�%)+��
� � (#c���*��R
(#c� -.!(#c���*� ,*(��*%��/��
a��
� 
��� �
	
��
� ,*�����a��
%

$
�
���+" Y
)+������
1�
�1+"(1�1+�+�����
%
����+d#d�� 
 
  2.2  �� �
	
��
�(#c�ก

��%��
�1+��

ก! -.!�����
ก

 (�)*+��
ก��
%
��
 
��� �
	
��
� d��-ก� �%%��e
� -.! k'l,(#c���
%
�� ,*+
	��Y.�ก1+�(Y���. Y
)+�

ก!(1�
%

(ก,*��1�+� �+ก�
ก�,^�����+�+
	����
%��������
ก

 #
!ก+"(Y��-.!�.��^� -.!%,ก

 ��+"
��
%
���� �
	
��
����ก.�
�(�)*+�R
d#���ก

������
-.!(#c�-�� 
�a�ก

d����
%
�� ,*(#c� ,*�+%
�" 
 
 2.3  �� �
	
��
��
%

$+0�"
�-.! R
�
� Y%
�$&� �� �
	
��
��
�
��R
+0�"
�
-.! R
�
��. 2��+
	����0,ก

 Y.�กก

 
��� �
	
��
�a�ก

+0�"
�-.! R
�
�(#c��.aY�
�� �
	
��
�%,��
%��
(�)*+$)+ d��
�"ก

�+%
�" 
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 2.4  ��ก�� �
	
��
���
�
%aY����
%-.!Y.,ก(.,*����
%.R
(+,�� ��ก�� �
	
��
�
��
�
%
!"���
%Y%
�1+���*���
� � aY����(��2��#

	�
ก+���Y
)+��
%.R
(+,�� �����^�
��ก�� �
	
��
��&� R
�
�(#c�ก.��% (#c� ,% Y
�R
�+"a�(
)*+�(�,��ก��Y.
� � +���ก
 (�)*+�)����
�R
�+"��^� ��
%.R
(+,��+
�(ก���
กY.
��
(Y�� (��� �
ก(�
)*+�%)+ �
กก

�
�#1�+%�. ก

��
"�� &ก 
 
  2.5  �� �
	
��
�d%�a��ก

(�)*+���%,+R
�
� ��ก�� �
	
��
�%,��
%���1+���(+� 
-.!��
%
�� 
��� �
	
��
���+�%,ก

��������
���+"�&�d%�a��ก

(�)*+�
ก���%,+R
�
�Y
)+ 
�
ก�R
"+ก(.�
 
 
 ��
� ,* 3  ก��ก

 
��� �
	
��
� (The scientific enterprise) Y%
�$&� ก��ก

%-.!.�ก'/!
ก

 R
�
�1+���ก�� �
	
��
� #
!ก+"���� 
 

3.1 �� �
	
��
�(#c�ก��ก

% 
�����% ,*%,��
%g�"g�+� �&� R
aY���ก�� �
	
��
� 
%,1�+�ก.�(ก,*��ก�" ��0,ก

 
��� �
	
��
� -.!ก

 �.+� ,*��+�%,Y.�กe
� �+ก�
ก�,^���(ก,*��ก�"
�

�
"

/ 
��� �
	
��
� ก��ก

 
��� �
	
��
������+�(��-�
��.�
�ก�"ก.��%Y
)+ ,*#
!��%
�
%�$
"����
� � 
 

3.2  �� �
	
��
�%,��
%(ก,*��1�+���%���0�ก�"���
ก

 -.!�$
"��+)*� � (�

!ก

 
(�)*+%2��(#c�ก

(
,��
���
%0

%�
�� Y
)+�
ก0

%�
��-""Y�&*� (��� a�Y�+�(
,�� 
Y�+�#_�"���ก

 ก

(ก|"1�+%�.�
���
% 

 
3.3  ก

 R
�
� 
��� �
	
��
���+�%,�

�
"

/ �
��0

% ,*��ก�� �
	
��
� 

�&�$)+(�

!-��.!1�^��+���+�$�ก��+�-%���R
 (��� ก

(ก|"1�+%�. ก

��"�� &ก 
 

3.4 ��ก�� �
	
��
�%,�.�
�-�����+�
0

/!  �^��,^+
�(#c�(�

! 
��ก�� �
	
��
���+� ก

(��+-����� �.�
� ����ก

%Y
)+(#c���
%�
�Y���1+�%�.�������^�
��ก�� �
	
��
��&���+�%,��
%
�"����+"��+�.�
�1+�(1
ก�"%�.�� ,*(1
+��� 
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-���
กก

	&ก'
(+ก�

(��*%(��%�"��
 NSTA(2008), Lederman et al.(2002),  
McComas et al.(2008) -.! (�
�.�ก'/�  2
%
 (2551) %,-�����(ก,*��ก�"1+"1�
�1+�0

%�
�� ,*
��
��
ก1�
���� -�� �^� 4 ��^�ก.�"%,1+"1�
� ,*�
�ก��a�"
�#
!(�|�g&*�-"��(#c���
� ����, ̂

 

��
� ,* 1  .�ก'/!��
%
�� 
��� �
	
��
� (#c�.�ก'/!(j�
!���1+�0

%�
��1+�
�� �
	
��
���
���
%
�� g&*�#
!ก+"d#���� 
 

  1.1  ��
%
�� 
��� �
	
��
�%,1�+�R
ก��(�

!��0,ก

d��%
g&*���
%
��%,1�+�R
ก�� -��
 �^��,^��
%
�� 
��� �
	
��
�+
��
%

$1�
�1+"(1�d��(%)*+%,��0,ก

 ,*�,ก��
(�)*+aY�d��%
g&*���
%
�� 
(Lederman et al., 2002 ; NSTA, 2008; McComas et al., 2000 -.! (�
�.�ก'/�  2
%
, 2551) 
 

  1.2  �� �
	
��
���
�
% ,*�!+0�"
�#

ก_ก

/�0

%�
�� (McComas et al., 
2000;(�
�.�ก'/�  2
%
, 2551) 
 

  1.3  1�+�ก.�(")^+����1+��� �
	
��
� d��-ก� ��
%- ��
�� ��
%�%*R
(�%+ -.!
��
%�
%

$	&ก'
(1�
a�d�� ((�
�.�ก'/�  2
%
, 2551) 
 

  1.4  (#�
Y%
��)^�e
�1+��� �
	
��
��)+ก

�
�
� k'l, กl 2��%,��
%Y%
�
(j�
!��� 2��กl(#c���*� ,*(#c��
ก. -.!�
%

$+0�"
���
%(#c�d#1+�0

%�
���
�a��(�)*+�d1
 ,*-���+�-�� k'l,(#c���*� ,*+��%
�ก

+0�"
�0

%�
�� ,*��
�!(#c�  k'l,d%�ก.
�(#c�กl-%��!
%,Y.�กe
�+)*�(1�
d#(��*%(��%-��+
�ก.�
�d����
 k'l,(#c���*� ,*a��+0�"
�กl  (NSTA, 2008; 
Lederman et al., 2002) 

 
  1.5  #
!����	
��
�1+��� �
	
��
�%,�. �^�ก�"������
ก

-.!ก

#_�����2��a��

Y.�กe
�-.!ก

�,��
%aY%� ��
%���(ก�
�!$�ก- � ,*������
%���aY%�(�%+  (NSTA, 2008) 
 
  1.6  ��
%
�� 
��� �
	
��
�+���"��)^�e
�1+�ก

���(ก� ก

 �.+� Y.�กe
� 

ก

2��-��� -.!��
%����� (NSTA, 2008; Lederman et al., 2002) 
 

  1.7  ��
%
��aY%��R
(#c���+�%,ก



��
� ,*���(��(#h�(��-.!�
���+"d��   
(McComas et al., 2000)   
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��
� ,* 2  ก

�)"(�
!Y
��
%
�� 
��� �
	
��
� (#c���0,ก

(�)*+aY�d��%
g&*���
%
�� 
�
�� �
	
��
� #
!ก+"d#���� 
 

  2.1  a�ก

Y
��
%
�� 
��� �
	
��
�%,1�^��+� ,*d%�-���+� -��ก
!"��ก


"
�+��
�ก|�"d��"�+� +��d��-ก� ก


�"
�%Y.�กe
� ก

	&ก'
 k'l,(ก�
� ก

 �.+�g^R
 g&*���+�
a��ก
!"��ก

���(ก� ก

Y
(Y���.(�)*+2��-��� ก

+��%
� ก

��^��R
$
% ก

+�
�+�� -.!ก

�
�
�
-""�R
.+�   (NSTA, 2008; Lederman et al., 2002) 
 

  2.2  ��
%����
�
��

��(#c���*��R
��O (#c�������%1+�ก
!"��ก

�)"(�
!Y

��
%
�� 
���
%
���� �
	
��
�  (NSTA, 2008; Lederman et al., 2002) 
 

  2.3  �� �
	
��
�d��%
����ก
!"��ก

Y
��
%
�� ,*(#c�
!(",�" ((�
�.�ก'/�   
2
%
, 2551) 
 

  2.4  ��*� ,*�R
d#�����
%
�� 
��� �
	
��
� �)+ ก

$
%�R
$
% ก

���(ก�(#c����Y

�R
�+" -.!ก

�
�# R
aY�(ก��1�+��
%
�� 2���"��
����0

%-.!������(ก�%,�.��+ก

d��%
g&*�
��
%
�� (NSTA, 2008)   
 

��
� ,* 3  #
!�
�%1+��� �
	
��
� (#c�+���#
!ก+" ,*(#c�����%1+��� �
	
��
� +��
#
!ก+"d#���� 

 
  3.1  �� �*�2.ก%,����
��%a�ก

Y
��
%
�� 
��� �
	
��
�  (NSTA, 2008; 

McComas et al., 2000) 
 

  3.2  ��ก�� �
	
��
�%,ก

(ก|"1�+%�. ,*-%���R
 %,ก

�
���+"
!Y��
�
��ก�� �
	
��
�����ก�� �
%

$�
���+"d��  (McComas et al., 2000) 
 

  3.3  #
!����	
��
�1+��� �
	
��
�-���aY�(Y|�$&�ก

������
ก

-.!ก

#_�����  
(McComas et al., 2000) 
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 3.4  �� �
	
��
�(#c�����Y�&*�1+�����%-.!����0

%  (McComas et al., 2000; 
NSTA, 2008; Lederman et al., 2002) 
 

 3.5  #
!����1+���0,ก

 
��� �
	
��
� ��0,ก

 
��� �
	
��
�%, ,*%
-.!#
!���� 
(Lederman et al., 2002) 
 

 3.6  ��
%��%���0�
!Y��
��� �
	
��
� ก�"( �2�2.�, %��'��-.!��
�-��.�+%  
((�
�.�ก'/�  2
%
, 2551) 
 
 �
กก

	&ก'
(+ก�

1�
���� ���������&��
�#1+"1�
�1+�0

%�
��1+��� �
	
��
�(#c� 3  
��
��
% AAAS (1990), ��� . (2545)  -.! 1�
	�ก��S  "��
!���0� (2549)  g&*�%,+���#
!ก+"(#c� 
3 ��
�����,^  
 

��
� ,* 1  2.กa�%�%%+�1+��� �
	
��
�  Y%
�$&� ��
%
�� ,*(ก���
ก��
%��
�
% ,*�!
(1�
a�2.ก2��a��ก
!"��ก

 
��� �
	
��
� 
 

��
� ,* 2  ��0,�)"(�
!Y
��
%
�� 
��� �
	
��
�  Y%
�$&� ��0,a�ก

Y
��
%
�� 
�
�� �
	
��
�g&*�
�%d#$&�a�������
ก

 ก

 R
�
� �+ก�
ก��^���ก�� �
	
��
������
�
% ,*�!
Y.,ก(.,*����
%.R
(+,�� -.!�� �
	
��
�d%��+%
�"ก

%,+R
�
�(Y�)+"���.+)*�  
 

��
� ,* 3  0

%�
��1+�ก��ก

% 
��� �
	
��
� Y%
�$&� ��
%��%���0�
!Y��
�
�� �
	
��
�-.!����% 
�%$&�+� 0��. ,*�� �
	
��
�%,��+����%-.!����%%,��+�� �
	
��
� 
 
3.  ก�����ก�����
��	 $���%���&�'
��
������� 
 

�
กก

	&ก'
(+ก�

 �"��
ก

�+�0

%�
��1+��� �
	
��
�%,+���Y.
กY.
���0, ���(��� 
ก

	&ก'
#
!����	
��
�1+��� �
	
��
� ก

�+�2��a��#
!(�|� 
�����% ก

�+�a�
Y�+� �.+� ก

�+�2��ก

(.,��-""ก

 R
�
�1+���ก�� �
	
��
� (#c���� (McComas et al., 
1998) -���
ก�
�������"��
 ��0,ก

�+�0

%�
��1+��� �
	
��
�+
��R
-�กd��(#c� 2 -""��� ,* 
Rola Khishfe and Fouad Abd-El-Khalick  (2002) -.! ��0
��.��  %,	
,  (2550)  d��	&ก'
d������,^ 
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1.  ก

�+�0

%�
��1+��� �
	
��
�-""2����� (Implicit approach) g&*�(#c�ก

�+�
0

%�
��1+��� �
	
��
���%��
�d#ก�"��*�+)*�� ก

�+�0

%�
��1+��� �
	
��
�2����0,�,^
d���.�,(%)*+a��ก

���ก��ก

%ก

(
,��
��-""�)"(�
!Y
��
%
�� (Inquiry) Y
)+ ก

�+�2��
��%��
�������
ก

1+��� �
	
��
�.�d# (Akerson et al., 2000) ก

���ก

(
,��
��-"" Implicit 
��ก(
,��$�ก%���Y�����
�!��+�(1�
a�a�0

%�
��1+��� �
	
��
���
�ก
!"��ก

(
,��
����
�� ����
��(+�  (��� ��
�#
!�"ก

/�a�ก

�
�
�1�+%�.(#c� k'l, 2��a��1�+%�. ,*d���
กก

 �.+�
+0�"
�#`OY
"
�+��
�-.!(#
,�"( ,�"ก�" k'l, 
��� �
	
��
� g&*�(#c� ,*�
���
���(
,���!����

��
%(1�
a�ก

(#.,*��-#.� k'l, 
��� �
	
��
� �����^�a�
!Y��
�ก��ก

%ก

(
,��ก

�+��&�
d%�%,ก

"�
/
ก

(
)*+�0

%�
��1+��� �
	
��
�(1�
ก�"(�)^+Y
�

!�� �
	
��
�-��+��
�a� g&*�
ก

(
,��
����0,�,^d%����(�
�%ก

(
,��
��0

%�
��1+��� �
	
��
�aY�%,#
!�� 0��
�  
(��0
��.��  %,	
,, 2550) 
 

2.  ก

�+�0

%�
��1+��� �
	
��
�-""(#h�(��
��%ก�"ก

�! �+���
%��� (Explicit 
and reflective approach) Scharmann  et al. (2005) d���
�#.�ก'/!ก

�+�0

%�
��1+�
�� �
	
��
�-""(#h�(��
��%ก�"ก

�! �+���
%���d����
 ก

�+���^��!+
�(#c�(
)*+� ,*d%�d��+���
a�-�����Y.�ก(ก,*��ก�"(
)*+� ,*(
,�� -�������(#c�(
)*+� ,*(ก,*��1�+�ก�"�� �
	
��
� -.!(#c�(
)*+� ,*
-���$&�ก

d��%
g&*���
%
�� 
��� �
	
��
�+��
����(�� -��%-��� g&*���*� ,*�+��!��+� R
aY����(
,��
d��������
/
d�
��
+�  ��+"g^R
 aY��.�! �+�ก.�" -.! " ��(ก,*��ก�"0

%�
��1+�
�� �
	
��
��������#`OO
1+����(
,��(+��+ก�
ก��^� ����+���+��,^aY�(Y|���
��
%
��-.! k'l,
(ก,*��ก�"�� �
	
��
�%,#
!2����Y
)+��
%��%���0�(ก,*��1�+�a��,���#
!�R
���+��
�d
 ��0,ก

�+�
0

%�
��1+��� �
	
��
�-""���(��
��%ก�"ก

�! �+���
%��� (Explicit and reflective 
approach) ����
1&^��
ก Billeh and Hasan (1975), Kimball (1968), Klopfer (1964), Lavach 
(1969), Robinson (1965) -.! Rutherford (1964) Akerson et al. (2000) g&*�ก

�+�������0,�,^a��
+���#
!ก+"1+�#
!����	
��
�-.!#
��O
1+��� �
	
��
� �
ก�
������Y.
���^� �"��
 ก

�+�
0

%�
��1+��� �
	
��
�-""���(��
��%ก�"ก

�! �+���
%���aY�#
!�� 0��
��,ก��
ก

�+�
0

%�
��1+��� �
	
��
�2����� ��� ,* ��� . (2545) d��aY�Y.�กa�ก

�+�0

%�
��1+�
�� �
	
��
�-""���(��
��%ก�"ก

�! �+���
%��� d����
 ��+�%,ก


!"����#
!����ก

(
,��
�� 
-�����0

%�
��1+��� �
	
��
� ,*��+�ก

aY���ก(
,��(ก��ก

(
,��
��+��
����(�� %,ก

"���,^
-�����0

%�
��1+��� �
	
��
�++ก%
���(���
กก��ก

%ก

(
,��
��2��(���ก

�ก#
!(�|�
-�����0

%�
��1+��� �
	
��
�1&^�%
aY����(
,��d�����

/
-.!ก
!����aY����(
,��d��-���-�����
1+���(+�++ก%
(�)*+aY��
!Y��ก$&�-�����(��% 1+���(+� -.!(�)*+%2��-�����(��%aY�ก�"-�����
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aY%� 2��%,ก

���-.!#
!(%��-�����0

%�
��1+��� �
	
��
�1+���ก(
,��2�����
กก

 ,*
��ก(
,��-���-�����1+���(+�++ก%
a�
�#-""��
�� (��� ก

���-.!ก

+��#

�Y
�R
�+" 
-.!ก

-����k��ก

%
!Y��
�ก

 R
ก��ก

%�
�#_�"��� 
��� �
	
��
� (#c����   

 
���������&��
�#d����
 ก

�+�0

%�
��1+��� �
	
��
�%,����ก��Y.
กY.
���0,-����0,ก

 ,*

Y.
กY.
���^��
%

$�R
-�ก++กd��(#c� 2 -"" d��-ก� ก

�+�0

%�
��1+��� �
	
��
�-"" 
�+�2�����-.!ก

�+�0

%�
��1+��� �
	
��
����(��
��%ก�"ก

�! �+���
%��� g&*��
ก
ก

	&ก'
�"��
 ��0,ก

�+�0

%�
��1+��� �
	
��
� ,*(ก��#
!�� 0��
��)+ ก

�+�+��
�(#h�(��
(�

!%,ก

"���,^-�����0

%�
��1+��� �
	
��
�++ก%
���(���
กก��ก

%ก

(
,��
��2��(���
ก

�ก#
!(�|�-�����0

%�
��1+��� �
	
��
�1&^�%
aY����(
,��d�����

/
-.!ก
!����aY����(
,��
d��-���-�����1+���(+�++ก%
(�)*+aY��
!Y��ก$&�-�����(��%1+���(+� -.!(�)*+%2��-�����
(��%aY�ก�"-�����aY%�g&*���
�ก�"ก

�+�0

%�
��1+��� �
	
��
�2������
� ,*�
��
���
���(
,���!

��0

%�
��1+��� �
	
��
�d��������(+�  
 

a�ก

���ก

(
,��
��0

%�
��1+��� �
	
��
���^� ��*� ,*��+��R
�&�$&���+%
�)+" "
 1+�
�
� ��� ,* Schwart  and Lederman (2001), #
�/�
  .�%#
�� � (2547) -.! ��� . (2546) d���
�#
(ก,*��ก�"Y.�กก

���ก

(
,��
��0

%�
��1+��� �
	
��
�d����
 �
��R
(#c� ,*�!��+� 	&ก'
-�����1+�
0

%�
���� �
	
��
�ก�+��+�- 
ก.�a�" (
,�� (�

!$�
�
�d%�%,��
%(1�
a�a�0

%�
��
�� �
	
��
� ก|�! R
aY��
� R
d��-��(�,���+�(�)^+Y
-""�
%Y����)+ -.!d%��
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