
� ���½̈�7Hë�H � Sae Mulli (The Korean Physical Society), Volume 58, Number 4, 2009�̧� 4�Z4, pp. 419∼425

S�PclXês;0 �¾�Ö«]K¡t�� ]K¡øp©ùp§ �ü�X¢ �¤çgË±�qM� $[ùnÚ8ý 4�®�o

	�g̀@¬£ · Ù�v���-!H · ���ø¶B�Ú∗

���ÅÒ�§¹¢¤@/�<Æ�§ õ��<Æ�§¹¢¤õ�, ���ÅÒ 660-756

(2009�̧� 2�Z4 16{9� ~ÃÎ6£§)

r�y���©�E� �í1px�<ÆÒqt6 x Ãºî̈
ú̧�l� ��Ö�¦�̀¦ ]j���
�#� r�y���©�E� �í1px�<ÆÒqt[þt�̀¦ @/�©�Ü¼�Ð z�́+«>
�%i���. �&³

'�� ]j7	� õ��<Æõ� �§¹¢¤õ�&ñ
_� �í1px�<Æ�§ 4�<Æ�̧�\� ���̧��H Ãºî̈
ú̧�l� >h¥Æ� z�́+«>�Ér l�Ö�¦#Qt���H &ñ
�̧\�¦ �'a

¹1Ï
����"fV,�÷øÍt�\���Áº�̧}���̀¦ �̀¦�9Z�~��H�
s���.{9�ìøÍ&h�Ü¼�Ð&ñ	כ�©����\�>�ëß���0px
���.Õª�Q��r�y��&h�

�'a¹1Ï\� #Q�9¹¡§s� e����H r�y���©�E� �í1px�<ÆÒqt[þt�Ér Ãºî̈
ú̧�l� z�́+«>õ� �'a¹1Ï\� #Q�9¹¡§�̀¦ �����H��. s��Qô�Ç &h�

�̀¦ �Ð¢-a
�l� 0A
�#� l��>r_� Ãºî̈
ú̧�l� z�́+«> l�½̈\� �èo��� ����H l�½̈\�¦ ÂÒ�ÃÌ
�#� r�y���©�E� �í1px�<ÆÒqt

6 x Ãºî̈
ú̧�l� z�́+«>l�½̈\�¦ ]j���
�%i���. ]j����)a z�́+«>l�½̈_� &h�6 x��0px$í
\� @/K�"f��H ÂÒíß� �èF� Ðqt�<Æ�§

$�r�§4�õ� ���Ðqt r�y���©�E� �í1px�<ÆÒqt[þt\�>� z�́+«>
�%i���. z�́+«> ���õ� �:r ���½̈��[þts� ]j���ô�Ç Ãºî̈
ú̧�l� $�

Ö�¦�Ér �&³�©�\� Ø�æì�ry� &h�6 x ��0pxô�Ç �§¹¢¤&h�Ü¼�Ð ëß�7á¤ô�Ç ���õ�\�¦ %3�%3���.

PACS numbers: 01.40.Ej
Keywords: r�y���©�E�, Áº>�, Ãºî̈


I. "e Â]Ø

�̧Zþt±ú�_�õ��<Æ�§¹¢¤�Érõ��<Æ��\�¦0Aô�Çõ��<Æ�§¹¢¤s���m�

�� �̧��H ��|ÃÐ�̀¦ 0Aô�Ç õ��<ÆÜ¼�Ð"f õ��<Æ&h���� �è�ª��̀¦ �����

{9�ìøÍr�����̀¦ 0Aô�Ç õ��<Æ �§¹¢¤�̀¦ y©��̧ô�Ç��. ]j 7	� �§¹¢¤õ�
&ñ
_� 8úxF�c3lq³ð\� _�
����, ��Óüt\� @/ô�Ç :£¤$í
õ� l��:rt�d��
�̀¦ ·ú��¦ ������&³�©�\� �'ad���̀¦ ��t� 9 �ÃÐ½̈
���H I��̧\�¦ U�́

�Q Òqt�Ö̧\� �'aº���)a l��:r&h���� õ��<Æ �è�ª��̀¦ ������� [1]. 7£¤,
]j 7	� �§¹¢¤õ�&ñ
_� õ��<Æ�<Æ_þv 8úxF�c3lq³ð��H z�́Òqt�Ö̧\� ¹כ��9
ô�Ç l��:r&h���� õ��<Æ&h� �è�ª�\� ×�æ&h��̀¦ é�H��.
:£¤Ãº�§¹¢¤(�©�E����\� @/ô�Ç �§¹¢¤)\�"f�̧ ½̈�̂&h�Ü¼�Ð ��

6£§õ� °ú s� l��:r&h���� õ��<Æ&h� �è�ª��§¹¢¤�̀¦ y©��̧ô�Ç��. 'Í	P:,
ÅÒ���_� ������&³�©�\� �'ad��õ� <Éªp�\�¦ ��t��¦ �ÃÐ½̈K� ½+Ëo�

&h� ë�H]jK����0px§4�, �ÃÐ½̈
���H I��̧, z�́Òqt�Ö̧\� ¹ô�Çכ��9 &h�6£x
§4��̀¦ l��Ér��. ÑütP:, #��Q �â
+«>�̀¦ :�xK� ��z�́s��� >h¥Æ��̀¦
s�K�, ������&³�©�\� �'ad��õ� <Éªp�\�¦ °ú�>� ô�Ç��. ¢̧ô�Ç �ÃÐ½̈
d��õ��ÃÐ½̈0px§4��̀¦�¾Ó�©�r�&�ë�H]jK����_���ÅÒ$í
õ�Òqt�Ö̧õ�

�<Æ\�@/ô�Çl��:r�è�ª��̀¦l�ØÔ��HX<ÅÒîß�&h��̀¦é�H��.!Ó	P:,ÅÒ
0A_� #��Q ��Óütõ� �&³�©�\� @/
�#�  ñl�d��õ� �'ad���̀¦ ��t�

�¦ �ÃÐ½̈
���H I��̧\�¦ ������� [2].
s��Qô�ÇÐ�o|ÃÌ\�"f�:r�����,Áº%Á	�Ð���̧õ��<Æ�§¹¢¤�Ér&ñ
�©�
��1lxs��� :£¤Ãº��1lx �̧¿º\�>� f��]X�&h���� �â
+«>�̀¦ :�xô�Ç ��

Óütõ� ����� �&³�©�\� @/ô�Ç l��:r&h���� |
�K�\�¦ U�·>� 
���H ��s	כ

∗E-mail: parkkdp@cue.ac.kr

�� ½+É Ãº e����. ¢̧ô�Ç, �<Æë�H_� :£¤$í
�©� õ��<Æ�§¹¢¤�Ér �'a¹1Ïõ�
z�́+«>�Ö̧1lxs�B�Äº×�æ¹כ
�l�M:ë�H\��©�E���1lx�Ér&ñ
�©���1lx

\� q�K� �̧y���̀¦ :�xô�Ç ������&³�©�\� @/ô�Ç &ñ
�ÐÃº|9�\� e��#Q

"f &ñ
�©����\� q�K� �̧�FK ÂÒ7á¤½+É Ãº e������H ���d��õ� �'a¹1Ïõ�

z�́+«>s� ×�æ¹כô�Ç õ��<Æ �<Æ_þv\� e��#Q"f õ��<Æ\� @/ô�Ç <Éªp�ü<

z�́+«> l�½̈_� �̧���s� p�ņq½+É �Ü¼�Ð	כ &ñ
�©����[þts� Òqty��½+É

Ãº e���� [5–11]. s��Ð ���K� :£¤Ãº�§¹¢¤ ì�r��\�"f õ��<Æ�§¹¢¤
s� »¡¤�è÷&%3�Ü¼ 9, Õª _�p��� ����o÷&%3���. z�́]j :£¤Ãº�<Æ�§
\�"fõ��<Æ�§õ�\�¦î�r%ò
ô�Ç��½+Ét����̧{9�ìøÍ�<Æ�§õ��<Æ�§¹¢¤

\� q�K� �s̀��� &h��Ér r�çß��̀¦ C�&ñ

��¦ e����. �©�E� �<ÆÒqt[þt
\�>� õ��<Æ �§¹¢¤�̀¦ &h�6 xô�Ç����H �	כ ���̂�� r�'��s� 4�¤ú̧�
�

�¦ r�çß�s� ú́§s� �èq�÷&��H �Ü¼�Ð	כ çß�ÅÒ÷&�¦ e���� [4].
:£¤y�, :£¤Ãº�§¹¢¤ @/�©��� ×�æ r�y���©�E�����̀¦ 0Aô�Ç �<Æ�§��
²DGwn� 1>h�§, /BNwn� 3>h�§, ��wn� 9>h�¦ �̧¿º 13>h�§�� e��Ü¼
 9,s� 13>h�<Æ�§\�F��<Æ×�æ���r�y���©�E��<ÆÒqts���� 1,400"î

\� s��Ér�� [5]. 0A\�"f ���/åL
�%i�1pws� #��Q s�Ä»\�"f �©�
{©�Ãº_�r�y���©�E��<ÆÒqt[þts�õ��<Æ�<Æ_þvÜ¼�ÐÂÒ'��èü@÷&#Q

e�����¦ ½+É Ãº e����. 7£¤, �&³z�́&h�Ü¼�Ð :£¤Ãº�<Æ�§\�"f r�y��
�©�E��<ÆÒqt�Ér {9�ìøÍ �<ÆÒqtõ� °ú �Ér �§¹¢¤õ�&ñ
s� î�r%ò
÷& 9, z�́
+«>_� ?/6 xs��� ~½ÓZO�\� e��#Q"f�̧ z�́]j {9�ìøÍ�<Æ�§ü< Ðqt�<Æ

�§�� 	�s��� \O�#Q, r�y���©�E��<ÆÒqts� ò́õ�&h�Ü¼�Ð õ��<Æ z�́
+«>�̀¦ 
�l�\���H #Q�9¹¡§s� ���Ér�� [7].
�����_� &ñ
�Ð��H �̧f�� r�y��&h���� &ñ
�Ð\�ëß� _��>r
���H �	כ

s� ��m�l� M:ë�H\� r�y���©�E��<ÆÒqt[þts� ����� �̧��H y��y���̀¦

s�6 xô�Ç����� Ø�æì�ry� �'a¹1Ïõ� z�́+«>�̀¦ a�¦U�́ Ãº e����. �̧y��9
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Table 1. The investigation of visually handicapped elementary students. (Unit: persons)

Subject 3rd grade 4th grade 5th grade 6th grade

Low vision Achromatopsia Low vision Achromatopsia Low vision Achromatopsia Low vision Achromatopsia
Numbers

0 1 1 4 0 0 1 0

r�y���©�E��<ÆÒqt[þt�Ér ��Óütõ� �&³�©��̀¦ {9��©�Òqt�Ö̧\�"f ]X�8ú¤
�

��H �ª�s� &h�l� M:ë�H\� _��̧&h�Ü¼�Ð �'a¹1Ïõ� z�́+«>�̀¦ :�x
�#�

��Óütõ� �&³�©�\� ]X�8ú¤
���H l��r\�¦ SX�@/r�&� ��°ú� ��¹כ��9

e����. [10,11]
õ��<Æt��̧��H{9�ìøÍ&h�Ü¼�Ðr�y���̀¦:�xK�_þv1pq÷&��H?/6 xs�

ú́§���¦ ½+Ét����̧ r�y���©�E� �<ÆÒqts� õ��<Æ �§¹¢¤õ�&ñ
�̀¦ ò́

Ö�¦&h�Ü¼�Ð s�Ãº
�l� 0AK�"f��H �<H�©��)a r�y��&h� y��y�� ÈÒ{9�

�̀¦ #QÖ¼ &ñ
�̧ �Ð�©�½+É Ãº e����H ��y��y��&h� ~½ÓZO�\� l��íK���

ô�Ç�� [6,8]. ����"f �:r ���½̈\�"f��H �&³ �í1px�<Æ�§ õ��<Æ �§
õ�"f\� �è>h÷&#Qe����H Áº>�_� >h¥Æ� ×�æ Ãºî̈
ú̧�l�\�¦ s�6 x

ô�Ç Óüt�̂_� Áº>� q��§
�l�\� r�y���©�E� �í1px�<ÆÒqt[þts� ��

6 x½+É Ãº e����H 'õAy��õ� 8ú¤y���̀¦ s�6 xô�Ç Ãºî̈
ú̧�l� $�Ö�¦�̀¦ >h

µ1Ï
�#� �:r ���½̈\�"f >hµ1Ï�)a z�́+«>l�½̈�� r�y���©�E� �í1px

�<ÆÒqt[þt_� õ��<Æ z�́+«>\� &h�6 x��0pxô�Çt� ·ú����Ð�¦�� ô�Ç��.

II. �ìÅ�� Uês0nÉ

1. ÷mÇ]Mö6�Vês

Table 1�Ér z�́+«> @/�©���[þt\� �'aô�Ç ?/6 x�̀¦ &ñ
o�
�#� ��
���·p³ðs���.���²DG_�r�y���©�E�����<Æ�§��H8úx 13>h��e����.
�:r ���½̈_� z�́+«> @/�©��Ér ÂÒíß� Ðqt�<Æ�§\� �è5Åq÷&#Q e����H r�

y���©�E� �í1px�<ÆÒqt 3 ∼ 6�<Æ�̧� ×�æ ×�æ4�¤�©�E�\�¦ ]jü@ô�Ç z�́+«>
\��ÃÐ#�½+ÉÃºe����H$�r�§4� 2"î
õ����Ðqt 5"î
�̀¦@/�©�Ü¼�Ðz�́
r�
�%i���

2. �ìÅ�� �¤{�E ±nÇ	�

���½̈\�¦ 0AK� ÂÒíß� Ðqt�<Æ�§_� �í1px�§�� (z�́+«>@/�©��� {��
{©��§�����"é¶: 5"î
)\�>�õ��<Æz�́+«>_�#Q�9¹¡§õ�z�́+«>l�½̈_�
ë�H]j&h� 1px\� �'aô�Ç [O�ë�H�̧��\�¦ 
�%i���. ÂÒíß� Ðqt�<Æ�§_� ]j
ìøÍ #�|	�õ� [O�ë�H �̧��\�¦ �Ð@/�Ð r�y���©�E� �í1px�<ÆÒqt 6 x Ãº

î̈
ú̧�l� z�́+«> l�½̈\�¦ ]j���
�%i���. Õªo��¦ ]j����)a z�́+«>l�
½̈���&³z�́&h�Ü¼�Ðr�y���©�E��í1px�<ÆÒqt\�>�&h�6 x��0pxô�Çt�

\�¦ ·ú����Ðl� 0AK� z�́+«>�Ö̧1lx Êê r�y���©�E� �í1px�<ÆÒqt[þtõ�

���{���̀¦ :�x
�#� �̧��
�%i���. ���½̈ Ãº'��\� �'aô�Ç ½̈�̂&h����
���½Ó�Ér ��6£§õ� °ú ��. 'Í	P: r�y���©�E� �í1px�<ÆÒqt_� õ��<Æ z�́

+«>\� @/ô�Ç �í1px�§��_� |
�K�\�¦ [O�ë�H �̧��ô�Ç ���õ� ���©� z�́

+«>�̀¦ 
�l� #Q�9î�r õ�3lq\� @/ô�Ç |9�ë�H\�"f 5"î
 �̧¿º �o�<Æ
�̀¦ ���×þ�
�%i�Ü¼ 9, ���×þ� s�Ä»\�¦ r�y��&h� �'a¹1Ïs� #Q§>�l� M:
ë�H\� r����_� Ò�o¾ú��̀¦ ½̈ì�r
�t� 3lwô�Ç�� (3"î
). r����s� 0A
+«>K�"f z�́+«>
�l� jËµ[þt�� (2"î
), �o�<Æ s�ü@ ���Ér ì�r����H
#Qb�G>� Ãº\O��̀¦ 
�Ö¼��\� @/ô�Ç ���'�ÂÓ\�"f ÒqtÓütõ� t�½̈

õ��<Æ�Ér 8ú¤y���̀¦ s�6 xô�Ç ��«Ñ�� ú́§�Ér ¼#�s��� q��§&h� Ãº\O�

s�~1���.Õª�Q��Óüto�_��â
Äº'õAy��s���8ú¤y���̀¦s�6 xô�Ç��
«Ñ�� ÂÒ7á¤ô�Ç z�́&ñ
s������¦ 6£x²ú�
�%i���. ����"f �:r ���½̈
\�"f��H z�́+«>_� 0A+«>$í
s� &h��¦, >h���_� ��0px$í
s� Z�}�Ér Óüt
o�%ò
%i�×�æÃºî̈
ú̧�l�$�Ö�¦z�́+«>�̀¦���×þ�
�%i���.q��©�E��í
1px�<ÆÒqt[þts�õ��<ÆÃº\O�r�çß�\��Ö̧6 x
���HÃºî̈
ú̧�l�$�Ö�¦õ�

�:r ���½̈��[þts� ]j���ô�Ç Ãºî̈
ú̧�l� $�Ö�¦�̀¦ r�y���©�E� �í1px

�<ÆÒqt[þt\�>� ��6 xK� �Ð>� 
�%i���. ¿º z�́+«>l�½̈�Ð z�́+«>�Ö̧
1lx�̀¦ ô�Ç Êê ���{���̀¦ :�x
�#� r�y���©�E� �í1px�<ÆÒqt[þts� z�́+«>

õ� �'a¹1Ï r� ¿º z�́+«>l�½̈_� ¼#�o�$í
õ� 1lqwn�$í
_� 	�s�\�¦ ·ú�

���Ð��¤��.

3. ÄZØV	Ä Uês0nÉ

�:r ���½̈\�"f l��>r_� Ãºî̈
ú̧�l� $�Ö�¦_� Ô�¦¼#�ô�Ç &h�\� @/

ô�Ç �,	כ õ��<Æ z�́+«> r� ÅÒ�Ð ��6 x
���H y��y��l��'a, õ��<Æz�́+«>
\�"f_� #Q�9¹¡§\� �'aô�Ç ���½Ó, �:r ���½̈\�"f ]j���ô�Ç r�y���©�
E����6 x Ãºî̈
ú̧�l� $�Ö�¦õ� {9�ìøÍ���6 x Ãºî̈
ú̧�l� $�Ö�¦�̀¦ ��

6 xÙþ¡�̀¦ M: 	�s�&h��̀¦ ���{�� Êê 6£x²ú��̀¦ ì�r$3�
�%i���. ì�r$3��½Ó
3lq\�"f �<Æ\O�$í
2[\� �'aô�Ç ?/6 x�Ér ]jü@
�%i���.

III. �ìÅ�� +sÇÊÝ

1. S�PclXês;0 �¾�Ö«]K¡t���ÓÞ �¤çgË±�qM� $[ùnÚ8ý ÷rÇ4�Ñכ

<gXcl

Figure 1(a)–1(d)��H r�y���©�E� �í1px�<ÆÒqt6 x Ãºî̈
ú̧�l� $�
Ö�¦ z�́+«>l�½̈ ]j����̀¦ 0Aô�Ç ����̂ z�́+«>l�½̈_� >h|ÄÌ�̧ü< ÂÒ

ì�r �©�[j�̧\�¦ �����·p ÕªaË>s���. Fig. 1(a)ü< °ú s� z�́+«>l�
½̈��Hß¼>�[j��t�%ò
%i�Ü¼�Ð, �̧���Û¼0Au�1pxs�ÂÒ�ÃÌ�)a���
�̂\�¦ t�t�
���H ~ÃÎgË>@/(Support), Ãºî̈
ú̧�l�\�¦ ½+É M: Áú¢l�



� ���½̈�7Hë�H � r�y���©�E� �í1px�<ÆÒqt �<Æ_þv�̀¦ 0Aô�Ç Ãºî̈
ú̧�l� $�Ö�¦_� >hµ1Ï – 	��&³Ãº 1px -421-

Fig. 1. (a) An picture of horizontal balance for visually
handicapped elementary students, (b) Design of board,
(c) Design of tripod, (d) Design of board’s circuit dia-
gram, (e) Concept mapping of operating of board.

��Áº\�¦ Áú¢��H ÂÒì�rÜ¼�Ð V,�÷øÍt� �:r�̂ (Body of board), ���
y��@/ (Tripod)�Ð ��¾º%3���. 'Í	P:, Ãºî̈
ú̧�l�\�¦ ½+É M: Áú¢l�
��Áº\�¦ Áú¢��H ÂÒì�rÜ¼�Ð V,�÷øÍt� �:r�̂��H V,�÷øÍt� �:r�̂_� »¡¤

�̀¦ �¦&ñ

���H �¦&ñ
����(Fixing screw), V,�÷øÍt� �:r�̂_� ñß�
�̀¦��¾º��H�¦&ñ
@/(Block),z�́+«>�Ö̧1lx���V,�÷øÍt��:r�̂_�l�
Ö�¦#Qt���H &ñ
�̧\�¦ �Ð&ñ

���H Ãºî̈
�̧]X����� (Level control
screw), r�y���©�E��í1px�<ÆÒqt6 xÛ¼w�&�(Sticker for visually
impaired)�Ðs�ÀÒ#Q4Re����.ÑütP:,���y��@/��Hü@ÂÒ_����y��
@/ü< ?/ÂÒ_� Z�#Qa�AÜ¼�Ð s�ÀÒ#Q�����. !Ó	P:, ~ÃÎgË>@/��H ~ÃÎ
gË>@/ ü@ÂÒ\� ���"é¶ /BN/åL Û¼0Au�, ~ÃÎgË>@/ ?/ÂÒ_� ynC y��t�
G'p"f(��ü@���G'p"f, Ultraviolet rays sense)��~ÃÎgË>@/ü@ÂÒ
_� Û¼x�&� (Speaker)\� �������)a��. V,�÷øÍt� �:r�̂�� ô�ÇAá¤Ü¼
�Ðl�Ö�¦#Q|9�M:y��y�����Ér�èo�\�¦?/��H�ª�Aá¤Û¼x�&���HÃº

î̈
ú̧�l� $�Ö�¦s� ô�ÇAá¤Ü¼�Ð l�î�r �©�I�\�¦ ·ú��9ï�r��.
y�� ÂÒì�rZ>� z�́+«>l�½̈_� ]j����̀¦ 0AK� �¦�9ô�Ç ���½Ó�̀¦ �©�

[jy� [O�"î

���� ��6£§õ� °ú ��. Fig. 1(a)_� ~ÃÎgË>@/ F�«Ñ��H
��ß¼wn=�Ð ëß���H��. ~ÃÎgË>@/��H ���y��@/ü< V,�÷øÍt� �:r�̂\�¦ ~ÃÎ

5g ÅÒ��H %i�½+É�̀¦ 
� 9, ��¥[þtaË>s� \O�#Q�� 
� 9, ���+þAs� {9�
#Q��t� ·ú§�¦, &ñ
SX�
�>� ��/BN½+É Ãº e����H ��ß¼wn=s� &h�{©�
�
��. Fig. 1(b)��HV,�÷øÍt��:r�̂\�¦�����·p�s���.V,�÷øÍt��:r	כ
�̂_� �èF���H ��ß¼wn=�Ð ô�Ç��. ��ß¼wn=�Ér ��Áº\� q�K� ���+þA
s� &h��¦, éß�éß�ô�Ç �©�&h�s� e����. ¢̧ô�Ç 8£¤|¾Ó\� _�K�"f ]j���
r� ~1�>� ��\�¦ Ãº e����. �¦&ñ
������H ���y��@/ü< V,�÷øÍt� �:r
�̂\�¦ s�#QÅÒ��H %i�½+É�̀¦ ô�Ç��. �¦&ñ
@/��H Áú¢l� ��Áº_� ��¥[þt
aË>�̀¦ ~½Ót�
�l� 0Aô�Ç %i�½+É�̀¦ ô�Ç��. 7£¤, r�y���©�E� �í1px�<Æ
Òqt[þt�Ér r�y��&h� �'a¹1Ï_� ô�Ç>� M:ë�H\� 8ú¤y���̀¦ ú́§s� s�6 xô�Ç

��. ����"f, �D¥�� jËµÜ¼�Ð ��Áº�̧}���̀¦ &ñ
SX�ô�Ç 0Au�\� �̀¦
�9 Z�~l� jËµ[þt��. ¢̧ô�Ç, Ãºî̈
ú̧�l� z�́+«> ×�æ ���©� ×�æ¹כô�Ç z�́
+«>�Ö̧1lx�Ér V,�÷øÍt� �:r�̂\� Áú¢l� ��Áº\�¦ &ñ
SX�ô�Ç 0Au�\� �̀¦

�9Z�~��H��©���QÙ¼�Ð,�:r���½̈_�z�́+«>l�½̈��Hr�y�s���.Õª	כ
E� �í1px�<ÆÒqt[þts� �D¥�� jËµÜ¼�Ð ��Áº�̧}���̀¦ V,�÷øÍt� �:r�̂

\� &ñ
SX�
�>� �̀¦�9 Z�~>� 
�l� 0A
�#� V,�÷øÍt� �:r�̂_� ñß��̀¦

��¾º��H �¦&ñ
@/\�¦ [O�u�
�#� z�́+«> �Ö̧1lx\� Áºo��� \O�>� ô�Ç

��. �Å	P:, V,�÷øÍt� �:r�̂_� ñß� x9���{��\� �©�E����6 x Õüw�� Û¼
w�&�\�¦ ·¡­#� Z�~�� Áº>�_� q�\� ���Ér ��o�_� q�\�¦ &ñ
SX�
�

>� ��0pu½+É Ãº e��>� ô�Ç��. ¢̧ô�Ç, ���y��@/ü< V,�÷øÍt� �:r�̂��H
�¦&ñ
����\�¦ s�6 x
�#� ������
�%i�Ü¼ 9, V,�÷øÍt� �:r�̂�� �©�

��Ð ¹¡§f��{9� M: ���y��@/ü<_� ��¹1Ï�̀¦ þj�è�o
�l� 0AK� Z�

#Qa�AÜ¼�Ð ������ô�Ç��. ��$Á	P:, ���y��@/ü< V,�÷øÍt� �:r�̂�� Z�
#Qa�AÜ¼�Ð ������÷&#Q e��l� M:ë�H\� z�́+«> _�s��̂¦ �©�I��� #�

�Q ÅÒ��� #�|	�\� _�K� V,�÷øÍt� �:r�̂�� Ãºî̈
ú̧�l�\� \V���½+É

Ãº e����. ����"f, V,�÷øÍt� �:r�̂ �ª�Aá¤ =åQÂÒì�r\� p�[j ç�H+þA
�̧]X�s���0pxô�ÇÃºî̈
�̧]X�����\�¦[O�u�
�#�z�́+«>_�&ñ
SX�$í


õ� &ñ
x9�$í
�̀¦ Z�}s��¦�� ô�Ç��.
Figure 1(c)��H ~ÃÎgË>@/ ?/ÂÒ\� �©��ÃÌ�)a ynC y��6£x G'p"f\�

_�ô�Ç �èo� ���8̈� ���l��r�Ð�̧ s���. V,�÷øÍt� �:r�̂�� Ãºî̈
s�
ú̧�y�t� ·ú§��¤�̀¦ M: ���l��r�Ð\� _�K� #Qb�G>� y��6£x
�#� �è

o��Ð ���8̈�÷&��H��\� @/ô�Ç ���1lx "é¶o�\�¦ Fig. 1(d)\� ����
?/%3���. ���1lx"é¶o���H ��6£§õ� °ú ��. 'Í	P:, ynC y��t� G'p"f��H
{9�ìøÍ ��&ñ
_� Ø�¦{9�ë�H\�"f ��6 x÷&��H ÂÒ¾¡§Ü¼�Ð ynCs� y��t�

|̈c M: �èo��� ���̧2�¤ ÷&#Q e����. �:r Ãºî̈
ú̧�l� $�Ö�¦ z�́+«>
l�½̈��H ynCs� ����|9� M: Û¼x�&��ÐÂÒ'� �èo��� ���̧2�¤ ]j

���ô�Ç��. ÑütP:, �ª�Aá¤_� Û¼x�&���H y��l� ���Ér �èo��� ���̧
2�¤ ������ô�Ç��. r�y���©�E� �í1px�<ÆÒqt[þt�Ér r�y���̀¦ :�xô�Ç �'a¹1Ï
\� ]j���s� ��ØÔÙ¼�Ð V,�÷øÍt� �:r�̂�� �ª�Aá¤Ü¼�Ð l�Ö�¦#Q|9�

M: y��l� ���Ér �èo��� ���̧2�¤ 
�#� �ª�Aá¤ l�Ö�¦#Qf��_� ~½Ó�¾Ó

�̀¦ ·ú�>� ô�Ç��. !Ó	P:, Û¼0Au���H z�́+«>�̀¦ ½+É M: ���"é¶�̀¦ /BN/åL
K� ÅÒ��H %i�½+É�̀¦ 
� 9, ���1pxõ� ������÷&#Q e��#Q �§���� z�́
+«>�©�u��� ���1lx
���Ht� ·ú� Ãº e��>� ô�Ç��. �Å	P:, ?/ÂÒ\� dc
12 V�§ÀÓ���8̈�l� (Inverter)\�¦[O�u�
�%i���.ü@ÂÒ_� 220 V
���"é¶ (Sources of electricity)Ü¼�ÐÂÒ'����l��r�Ð�����1lx
�
�̧2�¤ ���l�\�¦ ���8̈�r�&� ï�r��.
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Fig. 2. Design drawing for horizontal balance for visually
handicapped elementary students.

Fig. 3. Real image of horizontal balance for visually
handicapped elementary students. (a) Horizontal bal-
ance balanced status with one block at three partition
distance in left and three one at one in right. (b) Unbal-
anced status with one block at three partition distance
in left and two one at one in right which make it ring
and light.

Figure 2��H r�y���©�E� �í1px�<ÆÒqt6 x Ãºî̈
ú̧�l� $�Ö�¦ z�́+«>
l�½̈ ]j����̀¦0Aô�Ç[O�>��̧s���.����̂_�ß¼l���H;�¤ 40 mm,
Z�}s� 16.2 mm�Ð ]j���ô�Ç��. s���H 0A_� z�́+«>�̀¦ �§z�́\�"f
½+É M: _�s��̂¦ �©�I�\�¦ �¦�9ô�Ç ���©� &h�{©�ô�Ç ß¼l�s���.

Figure 3(a)–3(b)��H z�́]j�Ð ¢-a$í
�)a r�y���©�E� �í1px�<ÆÒqt
6 x Ãºî̈
ú̧�l� $�Ö�¦s���. Ãºî̈
ú̧�l� $�Ö�¦�Ér �ª�Aá¤_� Áº>���
>á¤°ú �̀¦ �â
Äº î̈
'���̀¦ s�ÀÒ>� ÷&�¦ �ª�Aá¤_� Áº>��� ��\�¦ �â


Äº ô�ÇAá¤Ü¼�Ð l�Ö�¦#Qt�>� �)a��. Fig. 3(a)_� �â
Äº��H �ª�Aá¤
s� î̈
'���̀¦s�ê�r�â
Äºs���.¢,aAá¤\���H'Í	���P:ñß�\� 3>h �̧

Fig. 4. Real image of experiment and consultation. (a)
The figure of experiment of visually handicapped student
with horizontal balance for visually handicapped. (b)
The figure of counseling about the horizontal balance for
visually handicapped.

�ÉrAá¤\���H !Ó	P: ñß�\���H 1>h\�¦ �̀¦�9 ¿º%3���. s� �â
Äº ���"é¶
s� ������÷&��� ��î�rX< ���1pxs� &�t��¦, V,�÷øÍt� �:r�̂�� î̈

'���̀¦ s�ÀÒ#Q Û¼x�&�\�"f 6\� �èo��� ��t� ·ú§��H��. Fig.
3(b)_� �â
Äº, ¢,aAá¤\���H 'Í	 ���P: ñß�\� 2>h �̧�ÉrAá¤\���H !Ó	
P: ñß�\���H 1>h\�¦ �̀¦�9 ¿º%3���. s�M:��H Áº>�_� ×�æd��s� ¢,a
Aá¤Ü¼�Ð l�Ö�¦#Q4R ¢,aAá¤ ��ü@��� G'p"f\� _�K� ���1pxs� &�t�

�¦ Û¼x�&�\�"f 6\� �èo��� èß���. ìøÍ@/�Ð �̧�ÉrAá¤s� Áº��Ö�¦
M:\��̧ �̧�ÉrAá¤Ü¼�Ð l�Ö�¦#Q4R �̧�ÉrAá¤ ��ü@��� G'p"f\� _�

K� ���1pxs� &�t��¦ Û¼x�&�\�"f ¢,aAá¤õ� ���Ér 6\� �èo��� èß�

��.

2. <gXclcÜR �¤çgË±�qM� $[ùnÚ8ý ��ôXês XìÄ�ÓÞ���Ö«VRË �º��

1) z�́+«>õ� ���{���̀¦ :�xô�Ç [O�ë�H�̧��

Figure 4(a)–4(b)��H r�y���©�E� �í1px�<ÆÒqt[þt_� z�́+«>�Ö̧1lx
�©����õ� {��{©��§��ü< �©�{��
���H �©����_� �����s���. z�́+«> ���
{��{©��§����Hr�y���©�E����6 xÃºî̈
ú̧�l�$�Ö�¦_��â
Äºçß�éß�ô�Ç

�̧���ZO��̀¦ r�y���©�E� �í1px�<ÆÒqt[þt\�>� [O�"î
 
�%i���. ¿º z�́
+«>\�"f {��{©��§����H çß�éß�ô�Ç �̧¹¡§ëß� ]j/BN
�%i�Ü¼ 9, r�y��
�©�E� �í1px�<ÆÒqt[þts� Û¼Û¼�Ð z�́+«>
�>� 
�%i���. r�y���©�E�
�í1px�<ÆÒqt6 x Ãºî̈
ú̧�l� $�Ö�¦õ� q� �©�E� �í1px�<ÆÒqt[þts� ��



� ���½̈�7Hë�H � r�y���©�E� �í1px�<ÆÒqt �<Æ_þv�̀¦ 0Aô�Ç Ãºî̈
ú̧�l� $�Ö�¦_� >hµ1Ï – 	��&³Ãº 1px -423-

Table 2. The response of visually handicapped elementary students on the difficulty of experiment activity while using
the horizontal balance for normal elementary students. (Unit: persons)

Subject Can not find the center Can not put the block Can not know the way of incline

Low vision Achromatopsia Low vision Achromatopsia Low vision Achromatopsia

Numbers 1 4 2 3 0 3

Table 3. The convenience while using the horizontal balance for visually handicapped elementary students and the
horizontal balance for normal elementary students. (Unit: persons)

Preexistence Scale for Euilibrium Scale for No

Subject Visually Impaired Visually Impaired Differency

Low vision Achromatopsia Low vision Achromatopsia Low vision Achromatopsia

Putting the block easily 0 0 1 4 1 1

Putting the several blocks 0 0 1 4 1 1

Finding the center of board 0 0 2 5 0 0

Table 4. The self-reliance while using the horizontal balance for visually handicapped elementary students and the
horizontal balance for normal elementary students. (Unit: persons)

Preexistence Scale for Euilibrium Scale for No

Subject Visually Impaired Visually Impaired Differency

Low vision Achromatopsia Low vision Achromatopsia Low vision Achromatopsia

Knowing the way of incline 0 0 1 4 1 1

Doing the experiment by yourself 0 0 1 5 1 0

6 x
���H Ãºî̈
ú̧�l� $�Ö�¦�̀¦ 1lxr�\� ]j/BN
�#� r�y���©�E� �í

1px�<ÆÒqts� z�́+«> Êê {��{©��§���� ¿º z�́+«>l�½̈_� �©�éß�&h��̀¦

Óüt%3���. z�́+«> @/�©��Ér 3 ∼ 6�<Æ�̧� �<ÆÒqt ×�æ $�r�§4� 2"î
, ���

Ðqt 5"î
s�%3��¦, Ãºî̈
ú̧�l� z�́+«>�̀¦ 
��¦, ¿º �̧½̈\�¦ q��§K�

�Ð��¤�̀¦ M: r�y���©�E����6 x Ãºî̈
ú̧�l� $�Ö�¦_� ¼#�o�$í
õ� z�́

+«>_� 1lqwn�$í
\� �'aô�Ç [O�ë�H�̧��\�¦ 
�%i���.

2) [O�ë�H ì�r$3�

Table 2��H �:r ���½̈��[þts� >hµ1Ïô�Ç Ãºî̈
ú̧�l� $�Ö�¦�̀¦ s�

6 x
�#� Áú¢l� ��Áº_� Áº>�ü< ×�æd��&h�\�"f ��o�ü<_� �'a>�

\�¦ ·ú����Ð��H z�́+«>\� @/ô�Ç z�́+«> @/�©���[þt_� 6£x²ú����õ�s�

��. l��>r_� z�́+«>l�½̈\�¦ s�6 x
�#� z�́+«> r� #Q�9¹¡§\� @/K�

�̧¿º ²ú�
�����H |9�ë�H\� @/ô�Ç 6£x²ú��Ér ���Ðqt_� r�y���©�E� �í

1px�<ÆÒqt_� �â
Äº, 5"î
 ×�æ 4"î
s� ×�æd��s� #Qn����t� ·ú� Ãº��

\O����¦@/²ú�
�%i��¦, 3"î
_��<ÆÒqts���Áº�̧}���̀¦&ñ
SX�ô�Ç0A

u�\� Z�~�̀¦ Ãº \O���, #Qn��Ð l�Ö�¦#Q4R e����Ht� ·ú� Ãº \O���

�¦ 3"î
_��<ÆÒqts�@/²ú�
�%i���.$�r�§4�r�y���©�E��í1px�<ÆÒqt

_� �â
Äº, 2"î
 �̧¿º Áú¢l� ��Áº\�¦ &ñ
SX�ô�Ç 0Au�\� Z�~�̀¦ Ãº

\O������¦@/²ú�
�%i��¦, 1"î
�Ér×�æd��s�#Qn����t�¹1Ôl�#Q§>�

���¦ @/²ú�
�%i���. s���H $�r�§4� r�y���©�E� �í1px�<ÆÒqts���

�̧ [jx9�ô�Ç �'a¹1Ïõ� �̧����̀¦ K��� 
���H Ãºî̈
ú̧�l� z�́+«>s� #Q

§>�����H �¦̀�	כ _�p�ô�Ç��.
Table 3�Ér r�y���©�E� �<ÆÒqt6 x Ãºî̈
ú̧�l� $�Ö�¦õ� l��>r_�
Ãºî̈
ú̧�l� $�Ö�¦�̀¦ ��6 x
�#� z�́+«>�̀¦ ô�Ç Êê r�y���©�E����6 x

Ãºî̈
ú̧�l� $�Ö�¦s� l��>r_� Ãºî̈
ú̧�l� $�Ö�¦\� q�K�"f r�y��

�©�E��<ÆÒqt[þt_� z�́+«>\� #Q�"� %ò
�¾Ó�̀¦ p�u���H��\� @/ô�Ç [O�

ë�H6£x²ú� ���õ�s���. z�́+«>_� 1lqwn�$í
\� �'aô�Ç [O�ë�H��� ��Áº�̧
}���̀¦ ~1�>� Z�~�̀¦ Ãº e����H Aá¤�Ér #QÖ¼ Aá¤�����, #��Q ��t�_�
��Áº�̧}���̀¦ Áú¢l� /'î�r ��Ér	כ #QÖ¼ Aá¤�����, V,�÷øÍt�_� ×�æd��
�̀¦ ¹1Ôl� /'î�r ��Ér	כ #QÖ¼ Aá¤���������H [j��t� |9�ë�H\�"f ���

Ðqtõ� $�r�§4� r�y���©�E� �í1px�<ÆÒqt �̧¿º�� �:r ���½̈\�"f ]j

���ô�Çr�y���©�E����6 xÃºî̈
ú̧�l�$�Ö�¦s�z�́+«>
�l�Ãº�Z4
���

��H ���õ�\�¦ %3�%3���.
Table 4��H r�y���©�E� �í1px�<ÆÒqt6 x Ãºî̈
ú̧�l� $�Ö�¦s� l�
�>r_� Ãºî̈
ú̧�l� $�Ö�¦\� q�K�"f z�́+«>�̀¦ �D¥��"f ½+É e����H��

\� @/ô�Ç [O�ë�H6£x²ú� ���õ�s���. V,�÷øÍt�l� l�Ö�¦#Qt���H �¦̀�	כ
·ú�l� a%~�Ér Aá¤�Ér #QÖ¼ �,�����	כ �D¥��"f�̧ z�́+«>s� ��0pxÙþ¡~��
z�́+«>l�½̈��H #QÖ¼ Aá¤���������H ¿º ��t� |9�ë�H\�"f ���Ðqtõ�

$�r�§4��í1px�<ÆÒqt �̧¿º��r�y���©�E��í1px�<ÆÒqt6 xÃºî̈
ú̧�l�

$�Ö�¦s� z�́+«>�̀¦ Û¼Û¼�Ð 
���HX< �̧¹¡§s� �)a���¦ ²ú�
�%i���.

IV. +sÇÂ]Ø õmÍ <g�¹Å
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�:r ���½̈��H r�y���©�E� �í1px�<ÆÒqt[þts� Ãºî̈
ú̧�l� $�Ö�¦ z�́

+«> �Ö̧1lx�̀¦ ½+É M: #Q�9¹¡§�̀¦ �FG4�¤>h��� ½+É Ãº e����H Ãºî̈
ú̧�

l�$�Ö�¦�̀¦]j���
�#�r�y���©�E��í1px�<ÆÒqt[þt\�>�&h�6 x��0px

ô�Çt� ·ú����Ð��¤��. r�y���©�E� �í1px�<ÆÒqt6 x Ãºî̈
ú̧�l� $�Ö�¦
_� ]j���õ� &h�6 x��0px$í
\� �'aô�Ç ���½̈ ���õ���H ��A�ü< °ú ��.
'Í	P:, r�y���©�E� �<ÆÒqt[þt�Ér &ñ
�©����õ� >á¤°ú �Ér �§¹¢¤õ�&ñ

õ� z�́+«>�̧½̈�Ð z�́+«>õ� �'a¹1Ï�̀¦ 
�l� M:ë�H\� z�́+«>õ� �'a¹1Ï

\�"f #Q�9¹¡§s� Òqt|����. ÒqtÓütõ� t�½̈õ��<Æ ì�r��\� e��#Q"f
��H r�y���©�E��<ÆÒqt[þts� 8ú¤y���̀¦ s�6 x
�#� �'a¹1Ï�̀¦ ½+É Ãº e��

��H �̧+þA[þts� >hµ1Ï÷&#Q �Ð/åL÷&#Q e����H ¼#�s�t�ëß�, �o�<Æõ�
Óüto�%ò
%i�\�"fz�́+«>�̀¦Û¼Û¼�Ð
�����~1�>�½+ÉÃºe����H �̧

½̈_� >hµ1Ïõ� �Ð/åLs� p�f�̈
���.
ÑütP:, r�y���©�E� �í1px�<ÆÒqt�Ér ���Ðqtõ� $�r�§4�Ü¼�Ð ��Ðüt
Ãº e����HX< $�r�§4� r�y���©�E� �í1px�<ÆÒqt_� �â
Äº #QÖ¼ &ñ
�̧

r�y���̀¦ :�xô�Ç z�́+«>õ� �'a¹1Ïs� ��0px
�t�ëß�, ���Ðqt r�y���©�E�
�í1px�<ÆÒqt_� �â
Äº �8 	�H #Q�9¹¡§�̀¦ �����H��.
!Ó	P:, r�y���©�E� �í1px�<ÆÒqt[þt�̀¦ 0Aô�Ç Ãºî̈
ú̧�l� $�Ö�¦�̀¦

]j���
�%i���. ¢̧ô�Ç, &h�6 x��0px$í
\� @/ô�Ç r�y���©�E� �í1px�<Æ
Òqt[þt_� [O�ë�H6£x²ú� ���õ��ÐÂÒ'�, �:r ���½̈���s� >hµ1Ïô�Ç r�y��
�©�E��í1px�<ÆÒqt6 xÃºî̈
ú̧�l�$�Ö�¦s�l��>r_��í1px�<ÆÒqt6 xÃº

î̈
ú̧�l� $�Ö�¦ �Ð�� �8 z�́+«>�Ö̧1lx\� e��#Q ¼#�o�
�����H ����:r

�̀¦ %3�%3���.
0A_� ���õ��ÐÂÒ'�, r�y���©�E� �í1px�<ÆÒqt[þt_� �â
Äº õ��<Æ
z�́+«>\�"f r�y��&h� �'a¹1Ï�̀¦ ½+É Ãº e����H &ñ
�©����\� q�K� z�́+«>

\� #Q�9¹¡§s� e��l� M:ë�H\� r�y���©�E�����̀¦ 0Aô�Ç �§¹¢¤õ�&ñ


s� F�¼#�$í
 î�r%ò
÷&#Q�� 
� 9, õ��<Æz�́+«>�Ö̧1lx r� �©�E� �<ÆÒqt
[þts� ~1��¦, &ñ
SX�
�>� �'a¹1Ï½+É Ãº e����H �8 ú́§�Ér �©�E����6 x
z�́+«>l�½̈_� ]j���s� 
¹כ��9����¦ ��«Ñ�)a��.
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0A �7Hë�H�Ér 2008�̧� ���ÅÒ�§¹¢¤@/�<Æ�§ �í1px�§¹¢¤���½̈"é¶_�
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Development of a Horizontal Balance
for Visually-handicapped Elementary Students
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The purpose of this study is to develop a horizontal balance for visually-handicapped elementary

students. According to elementary 4th-grade curriculum of the current 7th science subject, the

experiment with a horizontal balance reflects putting some pieces of wood on a board (on the

balances) and observing the inclination degree; thus, generally, it is available to normal elementary

students only. This experiment is difficult for those without sight, who rely mainly on the senses

of touch and hearing to perform and analyze an experiment. Thus, in order to solve this problem,

we put some sound devices on the experimental apparatus. This experiment, using the horizontal

balance we had made, was conducted with those who had low vision and achromatopsia. To test

the excellence and independency in the experiment, we chose Busan School of the Blind; and only

then, we chose only seven students with a simple visual handicap from among students in the 3th

to 6th grades for the experiment and counseling. We obtained educationally satisfactory results

through this experiment.
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