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�R�I�����R�E�M�H�F�W�L�Y�L�W�\���������(�Y�H�O�\�Q���)�R�[���. �H�O�O�H�U�����G�H�V�F�U�L�E�L�Q�J���V�X�F�K���D���V�W�\�O�H���L�Q���W�K�H���Z�R�U�N���R�I���J�H�Q�H�W�L�F�L�V�W���%�D�U�E�D�U�D
�0�F�&�O�L�Q�W�R�F�N�����Q�R�W�H�V���W�K�D�W���W�K�L�V���L�V���W�K�H�����O�H�V�V���D�F�F�H�V�V�L�E�O�H���D�V�S�H�F�W�����R�I���D���V�F�L�H�Q�W�L�V�W�
�V���U�H�O�D�W�L�R�Q�V�K�L�S���W�R���Q�D�W�X�U�H
���. �H�O�O�H�U�������������������: �H���E�H�O�L�H�Y�H���V�K�H���L�V���U�L�J�K�W�����$���S�H�U�V�R�Q�D�O���D�S�S�U�R�S�U�L�D�W�L�R�Q���R�I���H�S�L�V�W�H�P�R�O�R�J�L�F�D�O���S�O�X�U�D�O�L�V�P���L�Q
�V�F�L�H�Q�F�H���U�H�T�X�L�U�H�V�����D�W���W�K�H���O�L�P�L�W�����W�K�D�W���Z�H���J�H�W���F�O�R�V�H���W�R���W�K�H���H�[�S�H�U�L�H�Q�F�H�V���R�I���D�Q���(�L�Q�V�W�H�L�Q���R�U���D���0�F�&�O�L�Q�W�R�F�N���R�U���D
�6�D�O�N�����%�X�W���\�R�X���F�D�Q���L�P�D�J�L�Q�H���\�R�X�U�V�H�O�I���L�Q���W�K�H���S�O�D�F�H���R�I���D���S�U�R�J�U�D�P�P�H�U���P�R�U�H���H�D�V�L�O�\���W�K�D�Q���L�Q���W�K�H���S�O�D�F�H���R�I���D�Q
�(�L�Q�V�W�H�L�Q�����$�Q�G���Z�K�H�Q���\�R�X���\�R�X�U�V�H�O�I���S�U�R�J�U�D�P�����D�Q���D�F�W�L�Y�L�W�\���Z�L�W�K�L�Q���W�K�H���U�H�D�F�K���R�I���H�Y�H�U�\�R�Q�H�������\�R�X���F�D�Q
�H�[�S�H�U�L�H�Q�F�H���W�K�H���G�H�J�U�H�H���W�R���Z�K�L�F�K���\�R�X�U���V�W�\�O�H���R�I���V�R�O�Y�L�Q�J���O�R�J�L�F�D�O���S�U�R�E�O�H�P�V���L�V���Y�H�U�\���P�X�F�K���\�R�X�U���R�Z�Q��

�,�Q���W�K�L�V���F�K�D�S�W�H�U�����Z�H���X�V�H���W�K�H���F�R�P�S�X�W�H�U���D�V���D�Q���L�Q�V�W�U�X�P�H�Q�W���I�R�U���R�E�V�H�U�Y�L�Q�J���G�L�I�I�H�U�H�Q�W���V�W�\�O�H�V���R�I���V�F�L�H�Q�W�L�I�L�F
�W�K�R�X�J�K�W���D�Q�G���G�H�Y�H�O�R�S�L�Q�J���F�D�W�H�J�R�U�L�H�V���I�R�U���D�Q�D�O�\�]�L�Q�J���W�K�H�P�������: �H���I�L�Q�G���W�K�D�W�����E�H�V�L�G�H�V���E�H�L�Q�J���D���O�H�Q�V���W�K�U�R�X�J�K
�Z�K�L�F�K���S�H�U�V�R�Q�D�O���V�W�\�O�H�V���F�D�Q���E�H���V�H�H�Q�����L�W���L�V���D�O�V�R���D���S�U�L�Y�L�O�H�J�H�G���P�H�G�L�X�P���I�R�U���W�K�H���J�U�R�Z�W�K���R�I���D�O�W�H�U�Q�D�W�L�Y�H���Y�R�L�F�H�V
�L�Q���G�H�D�O�L�Q�J���Z�L�W�K���W�K�H���Z�R�U�O�G���R�I���I�R�U�P�D�O���V�\�V�W�H�P�V�����$�I�W�H�U���S�U�H�V�H�Q�W�L�Q�J���F�D�V�H�V���L�Q���Z�K�L�F�K���W�K�H���F�R�P�S�X�W�H�U���V�H�U�Y�H�V���D�V
�D�Q���H�[�S�U�H�V�V�L�Y�H���P�H�G�L�X�P���I�R�U���S�H�U�V�R�Q�D�O���V�W�\�O�H�V�����Z�H���W�X�U�Q���W�R���W�K�L�V���P�R�U�H���V�S�H�F�X�O�D�W�L�Y�H���W�K�H�P�H�����$�V���D���F�D�U�U�L�H�U���I�R�U
�S�O�X�U�D�O�L�V�W�L�F���L�G�H�D�V�����W�K�H���F�R�P�S�X�W�H�U���K�R�O�G�V���W�K�H���S�U�R�P�L�V�H���R�I���F�D�W�D�O�\�]�L�Q�J���F�K�D�Q�J�H�����Q�R�W���R�Q�O�\���Z�L�W�K�L�Q���F�R�P�S�X�W�D�W�L�R�Q
�E�X�W���L�Q���R�X�U���F�X�O�W�X�U�H���D�W���O�D�U�J�H��

�¬
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�&�R�Q�V�L�G�H�U���/ �L�V�D�������������D���I�L�U�V�W���\�H�D�U���+�D�U�Y�D�U�G���V�W�X�G�H�Q�W���L�Q���D�Q���L�Q�W�U�R�G�X�F�W�R�U�\���S�U�R�J�U�D�P�P�L�Q�J���F�R�X�U�V�H�����/ �L�V�D���K�D�G
�I�H�D�U�H�G���W�K�D�W���V�K�H���Z�R�X�O�G���I�L�Q�G���W�K�H���F�R�X�U�V�H���G�L�I�I�L�F�X�O�W���E�H�F�D�X�V�H���V�K�H���L�V���D���S�R�H�W�������J�R�R�G���Z�L�W�K���Z�R�U�G�V�����Q�R�W
�Q�X�P�E�H�U�V�������%�X�W���D�I�W�H�U���\�H�D�U�V���R�I���V�F�R�U�Q�L�Q�J���W�H�D�F�K�H�U�V���Z�K�R���K�D�G���L�Q�V�L�V�W�H�G���W�K�D�W���P�D�W�K�H�P�D�W�L�F�V���L�V���D���O�D�Q�J�X�D�J�H�����W�K�H
�F�R�P�S�X�W�H�U���K�D�V���P�D�G�H���/ �L�V�D���U�H�D�G�\���W�R���U�H�F�R�Q�V�L�G�H�U���W�K�H���S�U�R�S�R�V�L�W�L�R�Q�����D�Q�G���Z�L�W�K���L�W���K�H�U���F�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���R�I
�K�H�U�V�H�O�I���D�V���V�R�P�H�R�Q�H�����E�D�G���D�W���P�D�W�K�������/ �L�V�D���V�W�D�U�W�H�G���Z�H�O�O�����V�X�U�S�U�L�V�H�G���W�R���I�L�Q�G���K�H�U�V�H�O�I���H�D�V�L�O�\���L�Q���F�R�P�P�D�Q�G���R�I
�W�K�H���F�R�X�U�V�H���P�D�W�H�U�L�D�O�����%�X�W���D�V���W�K�H���W�H�U�P���S�U�R�J�U�H�V�V�H�G���V�K�H���U�H�O�X�F�W�D�Q�W�O�\���G�H�F�L�G�H�G���W�K�D�W���V�K�H�����K�D�G���W�R���E�H���D���G�L�I�I�H�U�H�Q�W
�N�L�Q�G���R�I���S�H�U�V�R�Q���Z�L�W�K���W�K�H���P�D�F�K�L�Q�H�������6�K�H���F�R�X�O�G���Q�R���O�R�Q�J�H�U���U�H�V�L�V�W���D���S�U�H�V�V�X�U�H���W�R���W�K�L�Q�N���L�Q���Z�D�\�V���W�K�D�W���Z�H�U�H
�Q�R�W���K�H�U���R�Z�Q�����6�K�H���Z�D�V���L�Q���W�U�R�X�E�O�H�����E�X�W���K�H�U���G�L�I�I�L�F�X�O�W�\���H�[�S�U�H�V�V�H�G���D���V�W�U�H�Q�J�W�K�����Q�R�W���D���Z�H�D�N�Q�H�V�V�����+�H�U
�J�U�R�Z�L�Q�J���V�H�Q�V�H���R�I���D�O�L�H�Q�D�W�L�R�Q���G�L�G���Q�R�W���V�W�H�P���I�U�R�P���D�Q���L�Q�D�E�L�O�L�W�\���W�R���F�R�S�H���Z�L�W�K���S�U�R�J�U�D�P�P�L�Q�J���E�X�W���I�U�R�P���K�H�U
�D�E�L�O�L�W�\���W�R���K�D�Q�G�O�H���L�W���L�Q���D���Z�D�\���W�K�D�W���F�D�P�H���L�Q�W�R���F�R�Q�I�O�L�F�W���Z�L�W�K���W�K�H���F�R�P�S�X�W�H�U���F�X�O�W�X�U�H���V�K�H���K�D�G���H�Q�W�H�U�H�G��

�/ �L�V�D���Z�D�Q�W�V���W�R���P�D�Q�L�S�X�O�D�W�H���F�R�P�S�X�W�H�U���O�D�Q�J�X�D�J�H���W�K�H���Z�D�\���V�K�H���Z�R�U�N�V���Z�L�W�K���Z�R�U�G�V���D�V���V�K�H���Z�U�L�W�H�V���D���S�R�H�P��
�7�K�H�U�H�����V�K�H���V�D�\�V�����V�K�H�����I�H�H�O�V���K�H�U���Z�D�\���I�U�R�P���R�Q�H���Z�R�U�G���W�R���D�Q�R�W�K�H�U�������V�F�X�O�S�W�L�Q�J���W�K�H���Z�K�R�O�H�����: �K�H�Q���V�K�H���Z�U�L�W�H�V
�S�R�H�W�U�\�����/ �L�V�D���H�[�S�H�U�L�H�Q�F�H�V���O�D�Q�J�X�D�J�H���D�V���W�U�D�Q�V�S�D�U�H�Q�W�����V�K�H���N�Q�R�Z�V���Z�K�H�U�H���D�O�O���W�K�H���H�O�H�P�H�Q�W�V���D�U�H���D�W���H�Y�H�U�\
�S�R�L�Q�W���L�Q���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���K�H�U���L�G�H�D�V�����6�K�H���Z�D�Q�W�V���K�H�U���U�H�O�D�W�L�R�Q�V�K�L�S���W�R���F�R�P�S�X�W�H�U���O�D�Q�J�X�D�J�H���W�R���E�H
�V�L�P�L�O�D�U�O�\���W�U�D�Q�V�S�D�U�H�Q�W�����: �K�H�Q���V�K�H���E�X�L�O�G�V���O�D�U�J�H���S�U�R�J�U�D�P�V���V�K�H���S�U�H�I�H�U�V���W�R���Z�U�L�W�H���K�H�U���R�Z�Q���V�P�D�O�O�H�U�����E�X�L�O�G�L�Q�J



���������������� �(�S�L�V�W�H�P�R�O�R�J�L�F�D�O���3�O�X�U�D�O�L�V�P���D�Q�G���W�K�H���5�H�Y�D�O�X�D�W�L�R�Q���R�I���W�K�H���&�R�Q�F�U�H�W�H

�K�W�W�S�������Z�Z�Z���S�D�S�H�U�W���R�U�J���D�U�W�L�F�O�H�V���(�S�L�V�W�H�P�R�O�R�J�L�F�D�O�3�O�X�U�D�O�L�V�P���K�W�P�O ��������

�E�O�R�F�N�����S�U�R�F�H�G�X�U�H�V���H�Y�H�Q���W�K�R�X�J�K���V�K�H���F�R�X�O�G���X�V�H���S�U�H�S�D�F�N�D�J�H�G���R�Q�H�V���I�U�R�P���D���S�U�R�J�U�D�P���O�L�E�U�D�U�\�����V�K�H���U�H�V�H�Q�W�V
�W�K�H���O�D�W�W�H�U�
�V���R�S�D�F�L�W�\�����+�H�U���W�H�D�F�K�H�U�V���F�K�L�G�H���K�H�U�����L�Q�V�L�V�W�L�Q�J���W�K�D�W���K�H�U���G�H�P�D�Q�G���I�R�U���W�U�D�Q�V�S�D�U�H�Q�F�\���L�V���P�D�N�L�Q�J���K�H�U
�Z�R�U�N���P�R�U�H���G�L�I�I�L�F�X�O�W�����/ �L�V�D���S�H�U�V�H�Y�H�U�H�V�����L�Q�V�L�V�W�L�Q�J���W�K�D�W���W�K�L�V���L�V���Z�K�D�W���L�W���W�D�N�H�V���I�R�U���K�H�U���W�R���I�H�H�O���F�R�P�I�R�U�W�D�E�O�H
�Z�L�W�K���F�R�P�S�X�W�H�U�V��

�7�Z�R���P�R�Q�W�K�V���L�Q�W�R���W�K�H���S�U�R�J�U�D�P�P�L�Q�J���F�R�X�U�V�H�����/ �L�V�D�
�V���H�I�I�R�U�W�V���W�R���V�X�F�F�H�H�G���Z�H�U�H���Q�R���O�R�Q�J�H�U���G�L�U�H�F�W�H�G���W�R�Z�D�U�G�V
�W�U�\�L�Q�J���W�R���I�H�H�O���F�R�P�I�R�U�W�D�E�O�H�����6�K�H���K�D�G���E�H�H�Q���W�R�O�G���W�K�D�W���W�K�H�����U�L�J�K�W���Z�D�\�����W�R���G�R���W�K�L�Q�J�V���Z�D�V���W�R���F�R�Q�W�U�R�O���D
�S�U�R�J�U�D�P���W�K�U�R�X�J�K���S�O�D�Q�Q�L�Q�J���D�Q�G���E�O�D�F�N���E�R�[�L�Q�J�����W�K�H���W�H�F�K�Q�L�T�X�H���W�K�D�W���O�H�W�V���\�R�X���H�[�S�O�R�L�W���R�S�D�F�L�W�\���W�R���S�O�D�Q
�V�R�P�H�W�K�L�Q�J���O�D�U�J�H���Z�L�W�K�R�X�W���N�Q�R�Z�L�Q�J���L�Q���D�G�Y�D�Q�F�H���K�R�Z���W�K�H���G�H�W�D�L�O�V���Z�L�O�O���E�H���P�D�Q�D�J�H�G�����/ �L�V�D���U�H�F�R�J�Q�L�]�H�G���W�K�H
�Y�D�O�X�H���R�I���W�K�H�V�H���W�H�F�K�Q�L�T�X�H�V���������I�R�U���V�R�P�H�R�Q�H���H�O�V�H�����6�K�H���V�W�U�X�J�J�O�H�G���D�J�D�L�Q�V�W���X�V�L�Q�J���W�K�H�P���D�V���W�K�H���V�W�D�U�W�L�Q�J���S�R�L�Q�W�V
�I�R�U���K�H�U���O�H�D�U�Q�L�Q�J�����/ �L�V�D���H�Q�G�H�G���X�S���D�E�D�Q�G�R�Q�L�Q�J���W�K�H���I�L�J�K�W�����G�R�L�Q�J���W�K�L�Q�J�V�����W�K�H�L�U���Z�D�\�������D�Q�G���D�F�F�H�S�W�L�Q�J���W�K�H
�L�Q�H�Y�L�W�D�E�O�H���D�O�L�H�Q�D�W�L�R�Q���I�U�R�P���K�H�U���Z�R�U�N�����,�W���Z�D�V���D�W���W�K�L�V���S�R�L�Q�W���W�K�D�W���V�K�H���F�D�O�O�H�G���K�H�U���H�I�I�R�U�W�V���W�R���E�H�F�R�P�H
���D�Q�R�W�K�H�U���N�L�Q�G���R�I���S�H�U�V�R�Q���Z�L�W�K���W�K�H���P�D�F�K�L�Q�H�����K�H�U�����Q�R�W���P�H���V�W�U�D�W�H�J�\�������D�Q�G���E�H�J�D�Q���W�R���L�Q�V�L�V�W���W�K�D�W���W�K�H
�F�R�P�S�X�W�H�U���L�V�����M�X�V�W���D���W�R�R�O���������,�W�
�V���Q�R�W�K�L�Q�J���P�X�F�K�������V�K�H���V�D�L�G�������M�X�V�W���D���W�R�R�O����

�$���F�O�D�V�V�P�D�W�H�����5�R�E�L�Q�����L�V���D���S�L�D�Q�L�V�W�����5�R�E�L�Q���H�[�S�O�D�L�Q�V���W�K�D�W���V�K�H���P�D�V�W�H�U�V���K�H�U���P�X�V�L�F���E�\���S�H�U�I�H�F�W�L�Q�J���W�K�H
�V�P�D�O�O�H�V�W�����O�L�W�W�O�H���E�L�W�V���R�I���S�L�H�F�H�V�����D�Q�G���W�K�H�Q���E�X�L�O�G�L�Q�J���X�S�����6�K�H���F�D�Q�Q�R�W���S�U�R�J�U�H�V�V���X�Q�W�L�O���V�K�H���X�Q�G�H�U�V�W�D�Q�G�V���W�K�H
�G�H�W�D�L�O�V���R�I���H�D�F�K���V�P�D�O�O���S�D�U�W�����5�R�E�L�Q���L�V���K�D�S�S�L�H�V�W���Z�K�H�Q���V�K�H���X�V�H�V���W�K�L�V���W�U�L�H�G���D�Q�G���W�U�X�H���P�H�W�K�R�G���Z�L�W�K���W�K�H
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wheels to a motor that makes them turn. They are seeing the wheels and the motor through abstract
concepts of the way they work: the wheels roll, the motor turns. Alex goes a different route. He
looks at the objects more concretely; that is, without the filter of abstractions. He turns the Lego
wheels on their sides to make flat "shoes" for his robot and harnesses one of the motor's most
concrete features: the fact that it vibrates. As anyone who has worked with machinery knows, when
a machine vibrates it tends to "travel," something normally to be avoided. When Alex ran into this
phenomenon, his response was ingenious. He doesn't use the motor to make anything "turn," but to
make his robot (greatly stabilized by its flat "wheel shoes") vibrate and thus "travel." When Alex
programs, he likes to keep things similarly concrete.

Learners are usually introduced to Logo programming through the "turtle," an icon on a computer
screen which can be commanded to move around the screen and leave a trace as it goes. So, for
example, the turtle can be told to move forward a hundred steps and turn ninety degrees with the
commands FORWARD 100 RIGHT 90. Four such commands would have the turtle drawing a
square. Programming occurs when a set of commands, such as REPEAT 4 [FORWARD 100
RIGHT 90], are defined as a procedure: TO SQUARE. Alternatively, a subprocedure TO SIDE
might be defined and repeated four times.

Alex wanted to draw a skeleton. Structured programming views a computer program as a
hierarchical sequence. Thus, a structured program TO DRAW SKELETON might be made up of
four subprocedures: TO HEAD, TO BODY, TO ARMS, TO LEGS, just as TO SQUARE could be
built up from repetitions of a subprocedure TO SIDE. But Alex rebels against dividing his skeleton
program into subprocedures; his program inserts bones one by one, marking the place for insertion
with repetitions of instructions. One of the reasons often given for using subprocedures is economy
in the number of instructions. Alex explains that doing it his way was "worth the extra typing"
because the phrase repetition gave him a "better sense of where I am in the pattern" of the program.
He had considered the structured approach but prefers his own style for aesthetic reasons: "It has
rhythm," he says. In his opinion, using subprocedures for parts of the skeleton is too arbitrary and
preemptive, one might say abstract. "It makes you decide how to divide up the body, and perhaps
you would change your mind about what goes together with what. Like, I would rather think about
the two hands together instead of each hand with the arms."����

In his own way, Alex has resisted the pressure to believe the general superior to the specific or the
abstract superior to the concrete. For Alex, thinking about hands as a subset of arms is too far away
from the reality of real hands, just as taking a motor that was most striking as a vibrating machine
and using it to turn wheels in the standard fashion was too far away from the real motor he had
before him. While the structured programmer starts with a clear plan defined in abstract terms, Alex
lets the product emerge through a negotiation between himself and his material. In cooking, this
would be the style of chefs who don't follow recipes but a series of decisions made as a function of
how things taste. Or we might think of sculptors who let themselves be guided by the qualities of the
stone that reveal themselves as the work progresses.

The turtle that Alex used to draw a skeleton is the best known Logo object, but there are others. For
example, �V�S�U�L�W�H�V are turtles that can be set in motion. Once you give a sprite a speed and a heading,
it moves with that state of uniform motion until something is done to change it, just like an object
obeying Newton's first law.

Anne, whose favorite hobby is painting, has become expert at using sprites in programs that produce
striking visual effects.���� In one, a flock of birds (each of them built from a sprite) flies through the
sky, disappears over the horizon, and reappears some other place and time. If all the birds were red,
then it would be easy to make them disappear and reappear. The command SETCOLOR
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alliances of a group of actors. Amy's resemblance to the programmers Alex and Anne is striking.
They are all negotiators, stay close to their materials, and require transparency as they arrange and
rearrange them. Despite Anne's high level of achievement, theorists of structured programming
would criticize her style for the same kinds of reasons that Lawrence Kohlberg would classify the
impressively articular Amy at a lower intellectual level than Jake. In both cases, criticism would
center on the fact that neither of the two young women is prepared to take the final step to
abstraction.

Kohlberg saw moral development as a sequence of stages that move from judging rightness by one's
immediate feelings to judging rightness by the application of absolute principles. Between
egocentrism and the Kantian imperative lie intermediate stages of reasoning based on balancing and
assessing the consequences of actions for individuals. Gilligan finds many adult women speaking as
did Amy. In Kohlberg's terms, they are "blocked" at this intermediate level: Instead of looking to
universal principles in making their decisions, they consider concrete situations. Gilligan uses her
observations to reject Kohlberg's theory, particularly its positing of a determinate end-point to
development.���� If one branch of the development of moral reasoning moves towards the primacy of
"justice," of the formal and analytic, Gilligan insists on equal respect for a different branch of
development which leads toward increasingly sophisticated ways of thinking about morality in
concrete terms of care through relationship and connection.

In making the analogy between Amy and Anne, we shift the emphasis of Gilligan's analysis of the
"different voice." Is her work about morality or epistemology? Gilligan is certainly concerned with
both morality and epistemology when she says: "[for women] the moral problem arises from
conflicting responsibilities rather than from competing rights and requires for its resolution a mode
of thinking that is contextual and narrative rather than formal and abstract" (Gilligan, 1982, p. 19).
But her language expresses a priority, a primary concern with the character of the morality which, as
she says, requires a certain mode of thinking. �2�X�U���F�R�Q�F�H�U�Q���L�V���Z�L�W�K���W�K�H���P�R�G�H���R�I���W�K�L�Q�N�L�Q�J��

Gilligan's priority shows itself in recent writing where she redescribes Kohlberg's theory as being
about only one side of moral reasoning. In this view, Kohlberg is talking about justice, thus leaving
the other side of morality, namely care, to her (Gilligan, 1988).

This compromise, which splits off the �F�R�Q�W�H�Q�W of moral judgment, blunts the force of Gilligan's
observations as a challenge to something more general than moral reasoning. Kohlberg's theory of
the development of moral judgment mirrors Piaget's theory of the development of intelligence per
se. Both express the value-laden perspective on intellectual growth that has dominated Western
philosophy. Piaget sees a progression from egocentric beginnings to a final, "formal stage" when
propositional logic and the hypothetico-deductive method "liberate" intelligence from the need for
concrete situations to mediate thinking (Piaget & Inhelder, 1958). In this vision, mature thinking is
abstract thinking. We disagree: for us, �I�R�U�P�D�O���U�H�D�V�R�Q�L�Q�J���L�V���Q�R�W���D���V�W�D�J�H�����E�X�W���D���V�W�\�O�H��

Although Piaget would place the "concrete" Anne squarely in the preformal stage, her level of
achievement undermines standard assumptions about the privileged status of the analytic and
formal. And it undermines standard assumptions about the "objective." There is little distance
between Anne and her objects. This aspect of Anne's work -- her close, almost tactile involvement
with the sprites -- enables us to make a bridge between styles of programming and styles, this time,
not of moral discourse, but of doing science. The fact of diverse styles of �H�[�S�H�U�W programming
supports the idea that there can be different but equal voices even where the formal has traditionally
appeared as almost definitionally supreme: logic, mathematics, and the "hard" sciences. And this
aspect of Anne's work bring us to the second constituent element of the soft approach. We go
"beyond bricolage" to the question of closeness to the object.
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�R�E�M�H�F�W�V���V�K�H���Z�R�U�N�H�G���Z�L�W�K���D�Q�G���Z�D�V���S�U�R�Q�H���W�R���D�Q�W�K�U�R�S�R�P�R�U�S�K�L�]�D�W�L�R�Q�����U�H�V�S�R�Q�G�L�Q�J���W�R���W�K�H���F�R�P�S�X�W�H�U���D�V
�W�K�R�X�J�K���L�W���K�D�G�����D�W���O�H�D�V�W�����D�Q���L�Q�W�H�O�O�H�F�W�X�D�O���S�H�U�V�R�Q�D�O�L�W�\�����,�Q���/ �L�V�D�
�V���F�D�V�H�����K�H�U���R�Z�Q���V�W�\�O�H���F�D�P�H���W�R���R�I�I�H�Q�G���K�H�U��
�$�V���D���S�U�R�J�U�D�P�P�H�U���Z�L�W�K���D���V�R�I�W���D�S�S�U�R�D�F�K���W�R���W�K�H���G�L�V�F�L�S�O�L�Q�H�����V�K�H���U�H�E�H�O�O�H�G���D�J�D�L�Q�V�W���Z�K�H�U�H���K�H�U���V�W�\�O�H���K�D�G���O�H�G
�K�H�U�����E�H�F�D�X�V�H���L�W���K�D�G���O�H�G���K�H�U���W�R���Z�K�D�W���V�K�H���H�[�S�H�U�L�H�Q�F�H�G���D�V���D���W�R�R���F�O�R�V�H���U�H�O�D�W�L�R�Q�V�K�L�S���Z�L�W�K���D���P�D�F�K�L�Q�H��

�&�D�U�R�O���*�L�O�O�L�J�D�Q���W�D�O�N�V���D�E�R�X�W���W�K�H�����K�L�H�U�D�U�F�K�\���D�Q�G���W�K�H���Z�H�E�����D�V���P�H�W�D�S�K�R�U�V���W�R���G�H�V�F�U�L�E�H���W�K�H���G�L�I�I�H�U�H�Q�W���Z�D�\�V���L�Q
�Z�K�L�F�K���P�H�Q���D�Q�G���Z�R�P�H�Q���V�H�H���W�K�H�L�U���Z�R�U�O�G�V�����*�L�O�O�L�J�D�Q�����������������S���������������0�H�Q���V�H�H���D���K�L�H�U�D�U�F�K�\���R�I���D�X�W�R�Q�R�P�R�X�V
�S�R�V�L�W�L�R�Q�V�����: �R�P�H�Q���V�H�H���D���Z�H�E���R�I���L�Q�W�H�U�F�R�Q�Q�H�F�W�L�R�Q�V���D�P�R�Q�J���S�H�R�S�O�H�����0�H�Q���F�D�Q���E�H���Z�L�W�K���W�K�H���F�R�P�S�X�W�H�U��
�F�R�Q�W�H�Q�W���W�K�D�W���L�W���O�H�D�Y�H�V���W�K�H�P���D�O�R�Q�H�����H�Y�H�Q���L�V�R�O�D�W�H�G�����Z�L�W�K�L�Q���D���O�D�U�J�H�U���R�U�J�D�Q�L�]�D�W�L�R�Q�����: �K�H�Q���Z�R�P�H�Q���V�H�H
�F�R�P�S�X�W�H�U�V���G�H�P�D�Q�G�L�Q�J���V�H�S�D�U�D�W�L�R�Q���I�U�R�P���R�W�K�H�U�V�����W�K�H�\���S�H�U�F�H�L�Y�H���W�K�H���P�D�F�K�L�Q�H�V���D�V���G�D�Q�J�H�U�R�X�V�����7�K�H�\���X�V�H
�P�H�W�D�S�K�R�U�V���I�U�R�P���W�K�H�L�U���S�U�R�J�U�D�P�P�L�Q�J���F�O�D�V�V�H�V���W�R���I�U�D�P�H���D���Y�L�H�Z���R�I���S�H�R�S�O�H���D�V���Z�K�D�W���F�R�P�S�X�W�H�U�V���D�U�H���Q�R�W�����6�R��
�I�R�U���H�[�D�P�S�O�H�����5�R�E�L�Q���V�D�\�V���W�K�D�W���S�H�R�S�O�H���K�D�Y�H�����J�U�H�D�W���I�O�D�V�K�H�V���R�I���D�E�V�W�U�D�F�W���W�K�R�X�J�K�W���Z�L�W�K�R�X�W���D�Q�\���O�R�J�L�F�D�O
�V�H�T�X�H�Q�F�H���E�H�I�R�U�H���L�W�����,�I���\�R�X���W�U�L�H�G���W�R���G�R���W�K�D�W���Z�L�W�K���D���F�R�P�S�X�W�H�U�����L�W���Z�R�X�O�G���W�H�O�O���\�R�X���L�W�
�V���D���V�\�V�W�H�P���H�U�U�R�U���R�U
�L�O�O�H�J�D�O�������/ �L�V�D���E�R�L�O�V���G�R�Z�Q���Z�K�D�W���F�R�P�S�X�W�H�U�V���F�D�Q�
�W���G�R���W�R���D���V�W�D�U�N�H�U���I�R�U�P�����7�K�H�\���F�D�Q�Q�R�W���O�R�Y�H��

�,���V�X�S�S�R�V�H���L�I���\�R�X���O�R�R�N���D�W���W�K�H���S�K�\�V�L�F�D�O���P�D�F�K�L�Q�H�U�\���R�I���W�K�H���F�R�P�S�X�W�H�U���P�L�Q�G�����L�W���L�V���D�Q�D�O�R�J�R�X�V���W�R���W�K�H���K�X�P�D�Q���P�L�Q�G��
�%�X�W���W�K�H���V�D�Y�L�Q�J���J�U�D�F�H�����W�K�H���G�L�I�I�H�U�H�Q�F�H�����L�V���H�P�R�W�L�R�Q�����7�K�D�W�
�V���W�K�H���O�L�Q�H���\�R�X���F�D�Q���G�U�D�Z�����7�K�D�W�
�V���Z�K�H�U�H���\�R�X���V�D�\�������7�K�L�V
�W�K�L�Q�J���P�D�\���E�H���D�E�O�H���W�R���G�R���V�R�P�H�W�K�L�Q�J���O�L�N�H���W�K�L�Q�N�L�Q�J�����E�X�W���L�W���F�D�Q�
�W���O�R�Y�H���D�Q�\�E�R�G�\����

�7�K�H���F�R�P�S�X�W�H�U���S�U�H�V�H�Q�F�H���K�D�V���S�U�R�Y�R�N�H�G���D�����U�R�P�D�Q�W�L�F���U�H�D�F�W�L�R�Q�����L�Q���R�X�U���F�X�O�W�X�U�H���������$�V���S�H�R�S�O�H���W�D�N�H
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�F�R�P�S�X�W�H�U�V���V�H�U�L�R�X�V�O�\���D�V���V�L�P�X�O�D�W�H�G���P�L�Q�G�����P�D�Q�\���D�U�H���L�Q���F�R�Q�I�O�L�F�W���Z�L�W�K���W�K�H���P�H�F�K�D�Q�L�V�W�L�F���L�P�D�J�H���W�K�D�W���L�V
�U�H�I�O�H�F�W�H�G���E�D�F�N���W�R���W�K�H�P���L�Q���W�K�H���P�L�U�U�R�U���R�I���W�K�H���P�D�F�K�L�Q�H�����7�K�H�\���G�H�I�L�Q�H���W�K�H���V�S�H�F�L�I�L�F�L�W�\���R�I���S�H�R�S�O�H���L�Q���W�H�U�P�V���R�I
�Z�K�D�W���F�R�P�S�X�W�H�U�V���F�D�Q�Q�R�W���G�R�����6�L�P�X�O�D�W�H�G���W�K�L�Q�N�L�Q�J���P�D�\���E�H���W�K�L�Q�N�L�Q�J�����E�X�W���V�L�P�X�O�D�W�H�G���O�R�Y�H���L�V���Q�H�Y�H�U���O�R�Y�H��
�: �R�P�H�Q���H�[�S�U�H�V�V���W�K�L�V���V�H�Q�W�L�P�H�Q�W���Z�L�W�K���S�D�U�W�L�F�X�O�D�U���X�U�J�H�Q�F�\�����: �H���E�H�O�L�H�Y�H���W�K�L�V���L�V���E�H�F�D�X�V�H���D���F�R�Q�I�O�L�F�W���I�X�H�O�V
�W�K�H�L�U���F�R�Q�Y�L�F�W�L�R�Q�����$���F�R�P�I�R�U�W�D�E�O�H���V�W�\�O�H���R�I���W�K�L�Q�N�L�Q�J���Z�R�X�O�G���K�D�Y�H���W�K�H�P���J�H�W���F�O�R�V�H���W�R���W�K�H���R�E�M�H�F�W�V���R�I
�W�K�R�X�J�K�W�����7�K�H���F�R�P�S�X�W�H�U���R�I�I�H�U�V���W�K�H�P���R�E�M�H�F�W�V���R�I���W�K�R�X�J�K�W�����%�X�W���W�K�H���F�O�R�V�H�U���W�K�H�\���J�H�W���W�R���W�K�L�V���P�D�F�K�L�Q�H�����W�K�H
�P�R�U�H���D�Q�[�L�R�X�V���W�K�H�\���I�H�H�O�����7�K�H���P�R�U�H���W�K�H�\���E�H�F�R�P�H���L�Q�Y�R�O�Y�H�G���Z�L�W�K���W�K�H���F�R�P�S�X�W�H�U�����W�K�H���P�R�U�H���W�K�H�\���L�Q�V�L�V�W���W�K�D�W
�L�W���L�V���R�Q�O�\���D���Q�H�X�W�U�D�O���W�R�R�O�����$���Z�D�\���R�X�W���R�I���W�K�H���L�P�S�D�V�V�H���Z�R�X�O�G���U�H�T�X�L�U�H���S�U�R�I�R�X�Q�G���F�K�D�Q�J�H���L�Q���W�K�H���F�X�O�W�X�U�H���W�K�D�W
�V�X�U�U�R�X�Q�G�V���W�K�H���F�R�P�S�X�W�H�U���W�R�R�O�����,�I���W�K�H���F�R�P�S�X�W�H�U���L�V���D���W�R�R�O�����D�Q�G���R�I���F�R�X�U�V�H���L�W���L�V�����L�V���L�W���P�R�U�H���O�L�N�H���D���K�D�P�P�H�U���R�U
�P�R�U�H���O�L�N�H���D���K�D�U�S�V�L�F�K�R�U�G�"

�7�K�H���P�X�V�L�F�L�D�Q���5�R�E�L�Q���L�V���Q�R�W���G�L�V�W�U�H�V�V�H�G���E�\���K�H�U���F�O�R�V�H���U�H�O�D�W�L�R�Q�V�K�L�S���Z�L�W�K���K�H�U���S�L�D�Q�R�����$���Z�R�P�D�Q���Z�K�R���I�L�Q�G�V
�D�W�W�D�F�K�P�H�Q�W���W�R���W�K�H���F�R�P�S�X�W�H�U�����X�Q�Q�D�W�X�U�D�O�����L�V���Q�R�W���X�S�V�H�W���E�\���K�H�U���S�D�V�V�L�R�Q���I�R�U���W�K�H���E�H�D�X�W�L�I�X�O�����K�H�D�Y�\���D�Q�W�L�T�X�H
�L�Q�N���S�H�Q�V���V�K�H���X�V�H�V���W�R���Z�U�L�W�H�����: �H���L�Q�I�H�U���W�K�D�W�����L�I���/ �L�V�D���K�D�G���E�H�H�Q���L�Q���P�X�V�L�F���V�F�K�R�R�O�����V�K�H���Z�R�X�O�G���Q�R�W���H�[�S�H�U�L�H�Q�F�H
�D�V���W�K�U�H�D�W�H�Q�L�Q�J���K�H�U���V�H�Q�V�H���R�I���F�R�P�P�X�Q�L�F�D�W�L�Q�J���Z�L�W�K���K�H�U���L�Q�V�W�U�X�P�H�Q�W���R�U���K�H�U���H�P�R�W�L�R�Q�D�O���L�Q�Y�R�O�Y�H�P�H�Q�W���Z�L�W�K���L�W��
�0�X�V�L�F���V�W�X�G�H�Q�W�V���O�L�Y�H���L�Q���D���F�X�O�W�X�U�H���W�K�D�W�����R�Y�H�U���W�L�P�H�����K�D�V���V�O�R�Z�O�\���J�U�R�Z�Q���D���O�D�Q�J�X�D�J�H���D�Q�G���P�R�G�H�O�V���I�R�U���F�O�R�V�H
�U�H�O�D�W�L�R�Q�V�K�L�S�V���Z�L�W�K���P�X�V�L�F���P�D�F�K�L�Q�H�V�����7�K�H���K�D�U�S�V�L�F�K�R�U�G�����O�L�N�H���W�K�H���Y�L�V�X�D�O���D�U�W�L�V�W�V�
���S�H�Q�F�L�O�V�����E�U�X�V�K�H�V�����D�Q�G
�S�D�L�Q�W�V�����L�V�����M�X�V�W���D���W�R�R�O�������$�Q�G���\�H�W���Z�H���X�Q�G�H�U�V�W�D�Q�G���W�K�D�W���D�U�W�L�V�W�V�
���H�Q�F�R�X�Q�W�H�U�V���Z�L�W�K���W�K�H�V�H���F�D�Q�����D�Q�G���L�Q�G�H�H�G��
�Z�L�O�O���P�R�V�W���S�U�R�E�D�E�O�\�����E�H���F�O�R�V�H�����V�H�Q�V�X�R�X�V�����D�Q�G���U�H�O�D�W�L�R�Q�D�O�����$�Q�G���W�K�D�W���D�U�W�L�V�W�V���Z�L�O�O���G�H�Y�H�O�R�S���K�L�J�K�O�\���S�H�U�V�R�Q�D�O
�V�W�\�O�H�V���R�I���Z�R�U�N�L�Q�J���Z�L�W�K���W�K�H�P��

�7�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���D���Q�H�Z���F�R�P�S�X�W�H�U���F�X�O�W�X�U�H���Z�R�X�O�G���U�H�T�X�L�U�H���P�R�U�H���W�K�D�Q���W�H�F�K�Q�R�O�R�J�L�F�D�O���S�U�R�J�U�H�V�V���D�Q�G
�P�R�U�H���W�K�D�Q���H�Q�Y�L�U�R�Q�P�H�Q�W�V���Z�K�H�U�H���W�K�H�U�H���L�V���S�H�U�P�L�V�V�L�R�Q���W�R���Z�R�U�N���Z�L�W�K���K�L�J�K�O�\���S�H�U�V�R�Q�D�O���D�S�S�U�R�D�F�K�H�V�����,�W
�Z�R�X�O�G���U�H�T�X�L�U�H���D���Q�H�Z���D�Q�G���V�R�I�W�H�U���F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���W�K�H���W�H�F�K�Q�R�O�R�J�L�F�D�O�����Z�L�W�K���D���Q�H�Z���V�H�W���R�I���L�Q�W�H�O�O�H�F�W�X�D�O���D�Q�G
�H�P�R�W�L�R�Q�D�O���Y�D�O�X�H�V���P�R�U�H���O�L�N�H���W�K�R�V�H���Z�H���D�S�S�O�\���W�R���K�D�U�S�V�L�F�K�R�U�G�V���W�K�D�Q���K�D�P�P�H�U�V���������,�I���F�R�P�S�X�W�H�U�V���D�U�H���U�H�D�O�O�\
�W�K�H���W�R�R�O�V���Z�H���X�V�H���W�R���Z�U�L�W�H�����W�R���G�H�V�L�J�Q�����W�R���S�O�D�\���Z�L�W�K���L�G�H�D�V���D�Q�G���V�K�D�S�H�V���D�Q�G���L�P�D�J�H�V�����W�K�H�\���V�K�R�X�O�G���Q�R�W���E�H
�D�G�G�U�H�V�V�H�G���Z�L�W�K���W�K�H���O�D�Q�J�X�D�J�H���R�I���G�H�V�N�W�R�S���F�D�O�F�X�O�D�W�R�U�V�����0�R�Y�L�Q�J���R�X�W���R�I���W�K�H���L�P�S�D�V�V�H���D�O�V�R���Z�R�X�O�G���U�H�T�X�L�U�H
�W�K�H���U�H�F�R�Q�V�W�U�X�F�W�L�R�Q���R�I���R�X�U���F�X�O�W�X�U�D�O���D�V�V�X�P�S�W�L�R�Q�V���D�E�R�X�W���K�D�U�G���O�R�J�L�F���D�V���W�K�H�����O�D�Z�����R�I���W�K�R�X�J�K�W�����$�G�G�U�H�V�V�L�Q�J
�W�K�L�V���T�X�H�V�W�L�R�Q���E�U�L�Q�J�V���X�V���I�X�O�O���F�L�U�F�O�H���W�R���Z�K�H�U�H���Z�H���E�H�J�D�Q�����Z�L�W�K���W�K�H���D�V�V�H�U�W�L�R�Q���W�K�D�W���H�S�L�V�W�H�P�R�O�R�J�L�F�D�O
�S�O�X�U�D�O�L�V�P���L�V���D���Q�H�F�H�V�V�D�U�\���F�R�Q�G�L�W�L�R�Q���I�R�U���D���P�R�U�H���L�Q�F�O�X�V�L�Y�H���F�R�P�S�X�W�H�U���F�X�O�W�X�U�H��
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ROADBLOCKS AND OPENINGS FOR CHANGE

�$�F�K�L�H�Y�L�Q�J���H�S�L�V�W�H�P�R�O�R�J�L�F�D�O���S�O�X�U�D�O�L�V�P���L�V���Q�R���V�P�D�O�O���W�K�L�Q�J�����,�W���U�H�T�X�L�U�H�V���F�D�O�O�L�Q�J���L�Q�W�R���T�X�H�V�W�L�R�Q�����Q�R�W���V�L�P�S�O�\
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intelligence have created an opening for epistemological pluralism. There is the possibility for new
alliances between computation and the theorists as well as the practitioners of a science of the
concrete. We began by presenting the notion of epistemological pluralism by reference to three
streams of thought which, although different in many ways, converge in reasserting the importance
of things in thinking. We close by noting the opportunity for their theoretical unification.

Louis Althusser wrote about psychoanalysis that the important breakthrough was not any particular
statement about the mind, but the step of recognizing the unconscious as an object of study that
defines a new theoretical enterprise (Althusser, 1964-1965). Psychology had considered the rational
and the conscious as the quintessential mental activity; Sigmund Freud shifted the ground to the
irrational and the unconscious. The unconscious was not only given recognition as an important
"factor," but became an object of science in its own right. Similarly, we believe there is an opening
for a break with ways of thinking that take the abstract as the quintessential activity of intelligence.
We believe that the three intellectual movements we have noted -- feminism, ethnography of
science, and computation -- are elements of a sea change that would not only recognize concrete
thinking as important, but promote it to an object of science in its own right.

On a more down-to-earth level, there is every reason to think that revaluing the concrete will
contribute to a computer culture that treats the computer as an expressive medium and encourages
differentiated styles of use and relationship with it. There is every reason to think that this computer
culture will be more welcoming and nurturing to women -- and to men. Gilligan has said that
"women's place in man's life cycle" is to protect the recognition "of the continuing importance of
attachment in human life" (Gilligan, 1982, p. 23). We conclude with an analogous point. The role of
feminist studies in the nascent computer culture is to promote the recognition of diversity in how we
think about and appropriate formal systems and encourage the acceptance of our profound human
connection with our tools.
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1. Edited collections include Bleir (1986) and Harding and Hintikka (1983). An overview that
highlights many of the issues we deal with in this essay is provided by Elizabeth Fee (in Bleir,
1986).
In this chapter we situate our position by focusing on two writers, Carol Gilligan and Evelyn
Fox Keller. Gilligan, with her emphasis on moral discourse, might seem out of place in a
discussion of noncanonical approaches to science and technology. But here we argue that key
issues in the critique of science are not about �V�F�L�H�Q�W�L�I�L�F reasoning but about �U�H�D�V�R�Q�L�Q�J.
Juxtaposing moral and computational reasoning helps us make this point. In addition,
Gilligan's critical relationship to the theories of Lawrence Kohlberg is analogous to our own
critical relationship to Piaget's work. We emphasize Keller because her work underscores, as
does ours, the importance of relationships with objects in the development of noncanonical
styles. Using Gilligan and Keller as a contrasting pair allows us to highlight two different
dimensions of what we call the "soft" approach to science. See Gilligan (1982), Keller (1983,
1985).

 

2. A sample of relevant studies in scientific ethnography is provided by Knorr-Cetina and
Mulkay (1983). See also Knorr-Cetina (1981), Latour and Woolgar (1979), Traweek (1989).
A sample of studies on everyday thinking is contained in Rogoff and Lave (1984). Also see
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