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�)�D�F�X�O�W�\���³�F�O�R�V�H���W�K�H���O�R�R�S�´���P�H�H�W�L�Q�J��
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�D�� �V�W�X�G�H�Q�W�� �Z�R�U�N�� �I�R�U�� �W�K�H�� �S�X�U�S�R�V�H�� �R�I�� �P�H�D�V�X�U�L�Q�J�� �6�2�� �S�H�U�I�R�U�P�D�Q�F�H���� �� �)�R� U� � � H� [� D� P� S� O� H� �� � � D� � � V� W� X� G� H� Q� W� � � Z� K� R� � � G� R� H� V� � � Q� R� W��





�(�/�(�&�7�5�,�&�$�/���(�1�*�,�1�(�(�5�,�1�*���3�5�2�*�5�$�0

�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to use mathematics or science/engineer-
ing principles to characterize a system as evidenced in the project notebooks, technical reports, or 
technical presentations����

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

�‡ �(�&�(��������������Students will demonstrate an ability to find the thevenin equivalent circuit as evidenced 
by laboratory reports.  The Thevenin equivalent circuit is a simplified model that includes only one 
voltage source and one impedance/resistance.  This circuit behaves the same as the one from which 
it is drawn������

�‡ �(�&�(��������������Students will demonstrate the ability to determine/develop the I-V Characteristics equa-
tion of semiconductor devices such as diodes and transistors as evidenced by the final exam����

�‡ �(�&�(��������������Students will demonstrate an ability to find and implement, via a matlab function, the 
impulse response of a system to remove an echo from an acoustic signal as evidenced by a Matlab 
computer program����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to use mathematics or science/engineer-
ing principles to create a system model as evidenced in the project notebooks, technical reports, or 
technical presentations��

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

�‡ �(�&�(��������������Students will demonstrate an ability to design an RLC circuit in order to achieve a spe-
cific frequency response as evidenced by laboratory reports����

�‡ �(�&�(������������ ��Students will demonstrate an ability to develop a matlab function that eliminates an 
echo from an acoustic signal as evidenced by a Matlab computer program.  �7�K�L�V���U�H�T�X�L�U�H�V���W�K�D�W���S�U�H�Y�L��
�R�X�V���F�R�P�S�R�Q�H�Q�W�V���E�H���V�\�Q�W�K�H�V�L�]�H�G���L�Q���R�U�G�H�U���W�R���F�U�H�D�W�H���D���F�R�P�S�O�H�W�H���Z�R�U�N�L�Q�J���V�\�V�W�H�P���L�Q���W�K�H���I�R�U�P���R�I���D���F�R�P��
�S�X�W�H�U���S�U�R�J�U�D�P����

�‡ �(�&�(�����������(�&�(������������ ��Students will demonstrate an ability to synthesize, i.e. create or specify or 
implement, components/subsystems using mathematics or science/engineering principles to create a 
larger whole as evidenced in the project notebooks, technical reports, or technical presentations��

�7�K�H���D�V�V�H�V�V�P�H�Q�W���U�X�E�U�L�F�V���D�U�H���J�L�Y�H�Q���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���W�D�E�O�H������

�7�$�%�/�(�������������$�V�V�H�V�V�P�H�Q�W���U�X�E�U�L�F�V���I�R�U���6�W�X�G�H�Q�W���2�X�W�F�R�P�H�����D����

�5�X�E�U�L�F

�,�Q�G ����� ���'�R�H�V���Q�R�W���P�H�H�W���(�[�S�H�F�W�D�W�L�R�Q�V����� ���0�H�H�W�V���H�[�S�H�F�W�D�W�L�R�Q�V����� ���(�[�F�H�H�G�V���H�[�S�H�F�W�D�W�L�R�Q�V

�(�&�(��������

��
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�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

��
�7�K�H���5�/�&���F�L�U�F�X�L�W���Y�D�O�X�H�V���D�U�H���L�Q�F�R�U��
�U�H�F�W���I�R�U���D�F�K�L�H�Y�L�Q�J���D���I�L�O�W�H�U���Z�L�W�K���W�K�H��
�G�H�V�L�U�H�G���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H������

�7�K�H���5�/�&���F�L�U�F�X�L�W���Y�D�O�X�H�V���D�U�H���F�R�U��
�U�H�F�W�O�\���I�R�U���D�F�K�L�H�Y�L�Q�J���D���I�L�O�W�H�U���Z�L�W�K��
�W�K�H���G�H�V�L�U�H�G���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H������
�7�K�H���F�D�O�F�X�O�D�W�L�R�Q�V���D�U�H���H�L�W�K�H�U���P�L�V�V��
�L�Q�J���R�U���L�Q�V�X�I�I�L�F�L�H�Q�W����

�7�K�H���5�/�&���F�L�U�F�X�L�W���Y�D�O�X�H�V���D�U�H���F�R�U�U�H�F�W��
�I�R�U���D�F�K�L�H�Y�L�Q�J���D���I�L�O�W�H�U���Z�L�W�K���W�K�H��
�G�H�V�L�U�H�G���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H�������$�O�O��
�F�D�O�F�X�O�D�W�L�R�Q�V���D�U�H���S�U�H�V�H�Q�W���D�Q�G���F�R�U��
�U�H�F�W����

�(�&�(��������

��
�7�K�H���H�Q�H�U�J�\���E�D�Q�G���G�L�D�J�U�D�P���L�V���Q�R�W��
�F�R�U�U�H�F�W���R�U���W�K�H���O�D�E�H�O�L�Q�J���L�V���L�Q�V�X�I�I�L��
�F�L�H�Q�W����

�7�K�H���H�Q�H�U�J�\���E�D�Q�G���G�L�D�J�U�D�P���L�V���F�R�U��
�U�H�F�W���D�Q�G���L�V���S�U�R�S�H�U�O�\���O�D�E�H�O�H�G����

�7�K�H���H�Q�H�U�J�\���E�D�Q�G���G�L�D�J�U�D�P���L�V���F�R�U��
�U�H�F�W���D�Q�G���L�V���S�U�R�S�H�U�O�\���O�D�E�H�O�H�G�������$�O�O��
�F�D�O�F�X�O�D�W�L�R�Q�V���O�H�D�G�L�Q�J���W�R���W�K�H���G�L�D��
�J�U�D�P���D�U�H���S�U�H�V�H�Q�W���D�Q�G���F�R�U�U�H�F�W����

��
�7�K�H���,���9���F�K�D�U�D�F�W�H�U�L�V�W�L�F���H�T�X�D�W�L�R�Q�V��
�D�U�H���L�Q�F�R�U�U�H�F�W����

�7�K�H���,���9���F�K�D�U�D�F�W�H�U�L�V�W�L�F���H�T�X�D�W�L�R�Q�V��
�D�U�H���F�R�U�U�H�F�W�O�\���V�W�D�W�H�G�������7�K�H���F�D�O�F�X�O�D��
�W�L�R�Q�V���D�U�H���Q�R�W���Q�H�F�H�V�V�D�U�L�O�\���I�X�O�O�\��
�G�H�W�D�L�O�H�G����

�7�K�H���,���9���F�K�D�U�D�F�W�H�U�L�V�W�L�F���H�T�X�D�W�L�R�Q�V��
�D�U�H���F�R�U�U�H�F�W�O�\���V�W�D�W�H�G���D�Q�G���D�O�O���F�D�O�F�X��
�O�D�W�L�R�Q�V���O�H�D�G�L�Q�J���W�R���W�K�H���H�T�X�D�W�L�R�Q�V��
�D�U�H���S�U�H�V�H�Q�W���D�Q�G���V�X�I�I�L�F�L�H�Q�W���G�H�W�D�L�O�H�G����

�(�&�(��������

��

�(�L�W�K�H�U���W�K�H���5�>�Q�@���5�>���@���P�H�D�V�X�U�H�P�H�Q�W��
�L�V���L�Q�F�R�U�U�H�F�W�����R�U���W�K�H���S�R�O�\�Q�R�P�L�D�O���I�L�W��
�L�V���H�L�W�K�H�U���L�Q�F�R�U�U�H�F�W���R�U���V�H�U�L�R�X�V�O�\��
�G�H�I�L�F�L�H�Q�W���L�Q���P�R�G�H�O�L�Q�J���W�K�H���G�D�W�D����

�7�K�H���5�>�Q�@���5�>���@���P�H�D�V�X�U�H�P�H�Q�W���L�V��
�F�R�U�U�H�F�W�����W�K�H���S�O�R�W���R�I���5�>�Q�@���5�>���@���Y�H�U��
�V�X�V���D�O�S�K�D���L�V���F�R�U�U�H�F�W�����W�K�H���Q�X�P�E�H�U���R�I��
�S�O�R�W�W�H�G���S�R�L�Q�W�V���P�D�\���Q�R�W���E�H���V�W�D�W�L�V�W�L��
�F�D�O�O�\���U�H�O�H�Y�D�Q�W�����D�Q�G���D���U�H�D�V�R�Q�D�E�O�H��
�S�R�O�\�Q�R�P�L�D�O���K�D�V���E�H�H�Q���I�L�W���W�R���W�K�H��
�G�D�W�D����

�7�K�H���5�>�Q�@���5�>���@���P�H�D�V�X�U�H�P�H�Q�W���L�V��
�F�R�U�U�H�F�W�����W�K�H���S�O�R�W���R�I���5�>�Q�@���5�>���@���Y�H�U��
�V�X�V���D�O�S�K�D���L�V���F�R�U�U�H�F�W�����W�K�H���Q�X�P�E�H�U���R�I��
�S�O�R�W�W�H�G���S�R�L�Q�W�V���L�V���V�W�D�W�L�V�W�L�F�D�O�O�\���U�H�O�H��
�Y�D�Q�W�����D�Q�G���D���U�H�D�V�R�Q�D�E�O�H���S�R�O�\�Q�R�P�L�D�O��
�K�D�V���E�H�H�Q���I�L�W���W�R���W�K�H���G�D�W�D����

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

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

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

��

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

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

�7�K�H���P�D�W�O�D�E���I�X�Q�F�W�L�R�Q���S�U�R�S�H�U�O�\��
�F�R�P�E�L�Q�H�V���W�K�H���H�F�K�R���J�D�L�Q���H�V�W�L�P�D�W�L�R�Q��
�I�U�R�P���W�K�H���D�X�W�R�F�R�U�U�H�O�D�W�L�R�Q���I�X�Q�F�W�L�R�Q��
�P�H�D�V�X�U�H�V���Z�L�W�K���W�K�H���L�Q�Y�H�U�V�H���I�L�O�W�H�U��
�I�X�Q�F�W�L�R�Q���L�Q���R�U�G�H�U���W�R���U�H�P�R�Y�H���W�K�H��
�H�F�K�R���I�U�R�P���D�Q���D�F�R�X�V�W�L�F���V�L�J�Q�D�O����
�%�R�W�K���W�K�H���H�F�K�R���J�D�L�Q���H�V�W�L�P�D�W�H���D�Q�G��
�L�Q�Y�H�U�V�H���I�L�O�W�H�U���D�U�H���Z�H�O�O���G�H�I�L�Q�H�G��
�O�H�D�G�L�Q�J���W�R���D���O�R�Z���P�H�D�Q���V�T�X�D�U�H���H�U�U�R�U��
�E�H�W�Z�H�H�Q���W�K�H���H�F�K�R���U�H�P�R�Y�H�G���V�L�J�Q�D�O��
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an ability to determine the adequacy of the battery resistance measurements for the purpose of 
drawing meaningful conclusions with confidence as evidenced by the battery technical report or the 
experiment report����

�‡ �(�&�(�����������(�&�(������������ ��







�(�/�(�&�7�5�,�&�$�/���(�1�*�,�1�(�(�5�,�1�*���3�5�2�*�5�$�0

�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

��

�7�K�H�U�H���L�V���Q�R���H�Y�L�G�H�Q�F�H���R�I���F�R�P�S�R��
�Q�H�Q�W�V���D�Q�G���H�T�X�L�S�P�H�Q�W���E�H�L�Q�J���L�G�H�Q�W�L��
�I�L�H�G���I�R�U���X�V�H���L�Q���F�D�U�U�\�L�Q�J���R�X�W���D�Q��
�H�[�S�H�U�L�P�H�Q�W�D�O���S�U�R�F�H�G�X�U�H����

�7�K�H�U�H���L�V���H�Y�L�G�H�Q�F�H���Z�K�H�U�H���U�H�D�G�L�O�\��
�D�Y�D�L�O�D�E�O�H���F�R�P�S�R�Q�H�Q�W�V���D�Q�G���H�T�X�L�S��
�P�H�Q�W���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�I�L�H�G���I�R�U���X�V�H��
�L�Q���F�D�U�U�\�L�Q�J���R�X�W���D�Q���H�[�S�H�U�L�P�H�Q�W�D�O��
�S�U�R�F�H�G�X�U�H�������8�V�D�J�H���R�I���W�K�H�V�H���F�R�P�S�R��
�Q�H�Q�W�V���H�T�X�L�S�P�H�Q�W���L�V���Q�R�W���Y�H�U�\���V�S�H��
�F�L�I�L�F���Q�R�U���G�H�W�D�L�O�H�G����

�7�K�H�U�H���L�V���H�Y�L�G�H�Q�F�H���Z�K�H�U�H���U�H�D�G�L�O�\��
�D�Y�D�L�O�D�E�O�H���F�R�P�S�R�Q�H�Q�W�V���D�Q�G���H�T�X�L�S��
�P�H�Q�W���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�I�L�H�G���I�R�U���X�V�H��
�L�Q���F�D�U�U�\�L�Q�J���R�X�W���D�Q���H�[�S�H�U�L�P�H�Q�W�D�O��
�S�U�R�F�H�G�X�U�H�������8�V�D�J�H���R�I���W�K�H�V�H���F�R�P�S�R��
�Q�H�Q�W�V���H�T�X�L�S�P�H�Q�W���L�V���V�S�H�F�L�I�L�F���D�Q�G��
�G�H�W�D�L�O�H�G����

��

�7�K�H�U�H���L�V���Q�R���H�Y�L�G�H�Q�F�H���Z�K�H�U�H���P�H�D��
�V�X�U�H�G���G�D�W�D���K�D�V���E�H�H�Q���D�V�V�H�V�V�H�G���W�R��
�G�H�W�H�U�P�L�Q�H���L�I���L�W���L�V���V�X�L�W�D�E�O�H���I�R�U���G�U�D�Z



�(�/�(�&�7�5�,�&�$�/���(�1�*�,�1�(�(�5�,�1�*���3�5�2�*�5�$�0

�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

(b.2) an ability to analyze and interpret data��

�7�$�%�/�(�������������6�W�X�G�H�Q�W���2�X�W�F�R�P�H�����E���������D�V�V�H�V�V�P�H�Q�W���L�Q�G�L�F�D�W�R�U�V���D�Q�G���G�H�V�F�U�L�S�W�L�R�Q�V��

�,�Q�G�L�F�D�W�R�U �&�R�X�U�V�H �$�V�V�H�V�V�P�H�Q�W���'�H�V�F�U�L�S�W�L�R�Q

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

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

�(�&�(��������
�$�V�V�H�V�V���W�K�H���S�U�H�F�L�V�L�R�Q���R�I���P�H�D�V�X�U�H�G���G�D�W�D���I�R�U���H�V�W�L�P�D�W�L�Q�J��
�W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\����

�(�&�(����������
�(�&�(��������

�(�[�K�L�E�L�W���W�K�U�R�X�J�K���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W��
�1�R�W�H�E�R�R�N�����W�H�F�K�Q�L�F�D�O���U�H�S�R�U�W�V�����R�U���W�H�F�K�Q�L�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

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

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

�(�&�(��������
�$�V�V�H�V�V���W�K�H���U�H�O�H�Y�D�Q�F�\���R�I���P�H�D�V�X�U�H�G���G�D�W�D���I�R�U���H�V�W�L�P�D�W�L�Q�J��
�W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\����

�(�&�(����������
�(�&�(��������

�(�[�K�L�E�L�W���W�K�U�R�X�J�K���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W��
�1�R�W�H�E�R�R�N�����W�H�F�K�Q�L�F�D�O���U�H�S�R�U�W�V�����R�U���W�H�F�K�Q�L�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

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

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

�(�&�(��������
�0�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\���O�D�E�R�U�D�W�R�U�\��
�U�H�S�R�U�W��

�(�&�(����������
�(�&�(��������

�(�[�K�L�E�L�W���W�K�U�R�X�J�K���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W��
�1�R�W�H�E�R�R�N�����W�H�F�K�Q�L�F�D�O���U�H�S�R�U�W�V�����R�U���W�H�F�K�Q�L�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

�7�K�L�V���R�X�W�F�R�P�H���U�H�I�H�U�V���W�R���D�Q���D�E�L�O�L�W�\���W�R���D�Q�D�O�\�]�H���D�Q�G���L�Q�W�H�U�S�U�H�W���G�D�W�D���Z�K�H�U�H���W�K�H���G�D�W�D���L�V���H�L�W�K�H�U���S�U�R�Y�L�G�H�G���R�U���F�R�P�H�V��
�I�U�R�P���D�Q���H�[�S�H�U�L�P�H�Q�W���L�Q�Y�R�O�Y�L�Q�J���G�D�W�D���F�R�O�O�H�F�W�L�R�Q�������7�K�H���Z�R�U�G���³�D�E�L�O�L�W�\�´���U�H�I�H�U�V���W�R�����I�R�U���H�[�D�P�S�O�H�����S�O�R�W�W�L�Q�J���G�D�W�D���D�Q�G��
�R�E�V�H�U�Y�L�Q�J���W�U�H�Q�G�V���R�U���D�Q�D�O�\�]�L�Q�J���W�K�H���S�O�R�W���W�R���P�H�D�V�X�U�H���V�\�V�W�H�P���S�D�U�D�P�H�W�H�U�V���V�X�F�K���D�V���O�L�Q�H���V�O�R�S�H�����P�D�[�L�P�X�P���Y�D�O�X�H����
�]�H�U�R���F�U�R�V�V�L�Q�J�V���� �H�W�F���� �� �,�W�� �F�D�Q�� �D�O�V�R�� �P�H�D�Q�� �G�H�W�H�U�P�L�Q�L�Q�J�� �V�W�D�W�L�V�W�L�F�D�O���P�H�D�V�X�U�H�V�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �F�R�O�O�H�F�W�H�G�� �G�D�W�D�� �W�R��
�D�V�V�H�V�V���P�H�D�V�X�U�H�P�H�Q�W���S�U�H�F�L�V�L�R�Q���D�Q�G���R�U���W�R���G�H�W�H�U�P�L�Q�H���W�K�H���U�H�O�H�Y�D�Q�F�\���R�I���F�R�O�O�H�F�W�H�G���G�D�W�D���I�R�U���G�U�D�Z�L�Q�J���P�H�D�Q�L�Q�J�I�X�O��
�F�R�Q�F�O�X�V�L�R�Q�V�������7�K�H���Z�R�U�G���³�U�H�O�H�Y�D�Q�W�´���U�H�I�H�U�V���W�R���Z�K�H�W�K�H�U���W�K�H���W�\�S�H���R�I���G�D�W�D���F�R�O�O�H�F�W�H�G���L�V���V�X�L�W�D�E�O�H���I�R�U���G�U�D�Z�L�Q�J���W�K�H��
�L�Q�W�H�Q�G�H�G���F�R�Q�F�O�X�V�L�R�Q�V������

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

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

�‡ �(�&�(���������������(�D�F�K���V�W�X�G�H�Q�W���J�U�R�X�S���L�V���U�H�T�X�L�U�H�G���W�R���F�R�Q�Y�H�U�W���H�D�F�K���Y�R�Z�H�O���V�R�X�Q�G���W�U�D�F�N���L�Q�W�R���D���P�H�U�L�F���Y�H�F�W�R�U����
�$�V���S�D�U�W���R�I���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���R�I���W�K�H���F�O�D�V�V�L�I�L�F�D�W�L�R�Q���G�H�F�L�V�L�R�Q���W�U�H�H�����W�K�H���P�H�W�U�L�F�V���D�U�H���S�O�R�W�W�H�G���Z�K�L�F�K���S�U�R�Y�L�G�H�V��
�D���V�H�W�W�L�Q�J���W�R���T�X�D�O�L�W�D�W�L�Y�H�O�\���D�V�V�H�V�V���W�K�H���S�U�H�F�L�V�L�R�Q���R�I���H�D�F�K���Y�R�Z�H�O���V�R�X�Q�G���P�H�W�U�L�F���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���F�U�H�D�W�L�Q�J��
�D���U�H�O�L�D�E�O�H���F�O�D�V�V�L�I�L�H�U������Students will demonstrate an ability to assess the precision of the various met-
rics in order to determine which are most suitable for developing a reliable classifier tree as evi-
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�‡ �(�&�(�����������(�&�(������������ ��Students will demonstrate an ability to recognize the precision of the mea-
sured data as evidenced in the project notebooks, technical reports, or technical presentations����

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

�‡ �(�&�(���������������(�D�F�K���V�W�X�G�H�Q�W���J�U�R�X�S���Z�L�O�O���Q�H�H�G���W�R���V�L�I�W���W�K�U�R�X�J�K���W�K�H���Y�R�Z�H�O���P�H�W�U�L�F���Y�H�F�W�R�U�V���L�Q���R�U�G�H�U���W�R���U�H�F�R�J��
�Q�L�]�H���Z�K�L�F�K���P�H�W�U�L�F�V���D�U�H���U�H�O�H�Y�D�Q�W���I�R�U���F�U�H�D�W�L�Q�J���D���U�H�O�L�D�E�O�H���F�O�D�V�V�L�I�L�H�U���W�U�H�H�������6�R�P�H���P�H�W�U�L�F���Y�H�F�W�R�U���F�R�P�S�R��
�Q�H�Q�W�V���G�R���Q�R�W���S�U�R�Y�L�G�H���D�G�H�T�X�D�W�H���G�L�V�F�U�L�P�L�Q�D�W�L�R�Q���R�I���Y�R�Z�H�O�V���D�Q�G���W�K�H�U�H�I�R�U�H���D�U�H���Q�R�W���U�H�O�H�Y�D�Q�W���W�R���F�U�H�D�W�L�Q�J���D��
�U�H�O�L�D�E�O�H���F�O�D�V�V�L�I�L�H�U���W�U�H�H���Z�K�L�O�H�����J�H�Q�H�U�D�O�O�\���V�S�H�D�N�L�Q�J�����R�W�K�H�U�V���Z�L�O�O���E�H���U�H�O�H�Y�D�Q�W������Students will demonstrate 
an ability to recognize which metric components are relevant for creating a reliable classifier tree 
as evidenced by a technical report����

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to recognize which measurements do not relate to 
the intended solution or measurement of interest and should be discarded as evidenced by the labo-
ratory reports, presentations, or project notebooks����
�6�������D�Q�G���D�I�W�H�U������For the internal battery resistance measurement project, students will demonstrate 
an ability to determine the relevancy of the collected data in order to determine which measure-
ments can lead to meaningful conclusions as evidenced by the battery technical report or the exper-
iment report����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to recognize the relevancy of measured 
data as evidenced in the project notebooks, technical reports, or technical presentations����

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

�‡ �(�&�(���������������(�D�F�K���V�W�X�G�H�Q�W���J�U�R�X�S���Z�L�O�O���Q�H�H�G���W�R���V�L�I�W���W�K�U�R�X�J�K���W�K�H���Y�R�Z�H�O���D�F�R�X�V�W�L�F���V�S�H�F�W�U�D�O���G�D�W�D���L�Q���R�U�G�H�U���W�R��
�R�E�V�H�U�Y�H���W�U�H�Q�G�V���W�K�D�W���O�H�D�G���W�R���G�H�W�H�U�P�L�Q�L�Q�J���Z�K�L�F�K���P�H�W�U�L�F���F�R�P�S�R�Q�H�Q�W�V���D�U�H���Z�R�U�W�K���F�R�Q�V�L�G�H�U�L�Q�J���I�R�U���G�H�Y�H�O��
�R�S�L�Q�J���W�K�H���F�O�D�V�V�L�I�L�H�U���W�U�H�H����Students will demonstrate an ability to observe trends in either the spectral 
energy of their vowel sounds or the metric vectors for the purpose of developing a reliable classifier 
tree as evidenced by a technical report����

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to observe data trends or data features for the 
purpose of modeling, prediction, or drawing conclusions as evidenced by the laboratory reports, 
presentations, or project notebooks����
�6������ �D�Q�G�� �D�I�W�H�U���� �� �)�R�U�� �W�K�H�� �L�Q�W�H�U�Q�D�O�� �E�D�W�W�H�U�\�� �U�H�V�L�V�W�D�Q�F�H�� �P�H�D�V�X�U�H�P�H�Q�W�� �H�[�S�H�U�L�P�H�Q�W���� �H�D�F�K�� �V�W�X�G�H�Q�W�� �J�U�R�X�S��
�Q�H�H�G�V���W�R���O�R�R�N���D�W���W�K�H�L�U���P�H�D�V�X�U�H�P�H�Q�W���G�D�W�D���W�R���R�E�V�H�U�Y�H���W�U�H�Q�G�V���V�X�F�K���D�V���D���F�K�D�Q�J�H���L�Q���U�H�V�L�V�W�D�Q�F�H���D�V���W�K�H���E�D�W��
�W�H�U�\���J�H�W�V���K�R�W�����F�K�D�Q�J�H�V���W�H�P�S�H�U�D�W�X�U�H�����R�U���S�H�U�K�D�S�V���W�R���R�E�V�H�U�Y�H���W�K�H���F�K�D�Q�J�H���L�Q���U�H�V�L�V�W�D�Q�F�H���R�Y�H�U���W�L�P�H���I�R�U���W�K�H��
�V�D�P�H���W�H�V�W������Students will demonstrate an ability to observe trends or data features in their internal 
battery resistance measurement experiment as evidenced by the battery technical report or the 
experiment report����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to observe data trends as evidenced in the 
project notebooks, technical reports, or technical presentations����
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�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

(d) an ability to function on multidisciplinary teams��

�7�$�%�/�(���������������6�W�X�G�H�Q�W���2�X�W�F�R�P�H�����G�����D�V�V�H�V�V�P�H�Q�W���L�Q�G�L�F�D�W�R�U�V���D�Q�G���G�H�V�F�U�L�S�W�L�R�Q�V��

�,�Q�G�L�F�D�W�R�U �&�R�X�U�V�H �$�V�V�H�V�V�P�H�Q�W���'�H�V�F�U�L�S�W�L�R�Q

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

�(�&�(�������� �(�[�K�L�E�L�W���W�K�U�R�X�J�K���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W���1�R�W�H�E�R�R�N����
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�(�[�K�L�E�L�W���W�K�U�R�X�J�K���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W���1�R�W�H�E�R�R�N����

�������$�E�L�O�L�W�\���W�R���V�K�D�U�H���D�Q�G���I�X�O�O�\���D�U�W�L�F�X��
�O�D�W�H���L�P�S�R�U�W�D�Q�W���D�Q�G���L�Q�W�H�U�U�H�O�D�W�H�G��
�L�Q�I�R�U�P�D�W�L�R�Q���Z�L�W�K���R�W�K�H�U���W�H�D�P���P�H�P��
�E�H�U�V���W�R���I�X�U�W�K�H�U���D���G�H�V�L�J�Q���V�R�O�X�W�L�R�Q����
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�W�L�P�H�O�\���P�D�Q�Q�H�U���D�Q�G���L�Q���V�X�I�I�L�F�L�H�Q�W��
�G�H�W�D�L�O���W�R���V�S�H�H�G���G�H�Y�H�O�R�S�P�H�Q�W����
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�7�K�L�V���R�X�W�F�R�P�H���U�H�I�H�U�V���W�R���D�Q���D�E�L�O�L�W�\���I�R�U���D���V�W�X�G�H�Q�W���W�R���E�H���D�Q���H�I�I�H�F�W�L�Y�H���W�H�D�P���P�H�P�E�H�U�������7�K�H���Z�R�U�G���³�H�I�I�H�F�W�L�Y�H�´���U�H�I�H�U�V��
�W�R���D�Q���D�E�L�O�L�W�\���W�R���F�D�U�U�\���R�X�W���L�Q�G�H�S�H�Q�G�H�Q�W���Z�R�U�N���L�Q���D���W�L�P�H�O�\���P�D�Q�Q�H�U�����W�R���F�R�R�U�G�L�Q�D�W�H���Z�L�W�K���R�W�K�H�U���W�H�D�P���P�H�P�E�H�U�V���L�Q��
�W�H�D�P�� �P�H�H�W�L�Q�J�V�� �D�Q�G�� �R�W�K�H�U�Z�L�V�H�� �D�V�� �Q�H�H�G�H�G���� �W�R�� �S�U�R�S�H�U�O�\�� �G�R�F�X�P�H�Q�W�� �Z�R�U�N�� �V�X�F�K�� �D�V�� �F�R�P�S�X�W�H�U�� �F�R�G�H���� �D�Q�G�� �E�\��
�P�D�L�Q�W�D�L�Q�L�Q�J���D���O�H�J�D�O�O�\���G�H�I�H�Q�V�L�E�O�H���S�U�R�M�H�F�W���Q�R�W�H�E�R�R�N�����H�W�F����

�%�R�W�K�� �(�&�(���������� �-�X�Q�L�R�U�� �'�H�V�L�J�Q�� �D�Q�G�� �(�&�(���������� �6�H�Q�L�R�U�� �'�H�V�L�J�Q�� �,�,�� �U�H�T�X�L�U�H���W�K�D�W�� �V�W�X�G�H�Q�W�V�� �P�D�L�Q�W�D�L�Q�� �D�� �O�H�J�D�O�O�\��
�G�H�I�H�Q�V�L�E�O�H���S�U�R�M�H�F�W���Q�R�W�H�E�R�R�N�������7�K�H���Q�R�W�H�E�R�R�N���L�V���W�R���F�R�Q�W�D�L�Q���Q�R�W�H�V���U�H�O�D�W�H�G���W�R���L�Q�G�L�Y�L�G�X�D�O���G�H�V�L�J�Q���Z�R�U�N���D�Q�G���D�O�V�R��
�F�R�Q�W�D�L�Q���S�U�R�S�H�U�O�\���G�R�F�X�P�H�Q�W�H�G���W�H�D�P���P�H�H�W�L�Q�J�V����

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

�‡ �(�&�(�����������	���(�&�(���������������������� Students will demonstrate an abilio-159.7<04 m400570003>-159.7<o
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�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

(e) an ability to identify, formulate, and solve engineering problems��

�7�$�%�/�(���������������6�W�X�G�H�Q�W���2�X�W�F�R�P�H�����H�����D�V�V�H�V�V�P�H�Q�W���L�Q�G�L�F�D�W�R�U�V���D�Q�G���G�H�V�F�U�L�S�W�L�R�Q�V��

�,�Q�G�L�F�D�W�R�U �&�R�X�U�V�H �$�V�V�H�V�V�P�H�Q�W���'�H�V�F�U�L�S�W�L�R�Q

�������$�E�L�O�L�W�\���W�R���U�H�F�R�J�Q�L�]�H���D�Q���H�Q�J�L��
�Q�H�H�U�L�Q�J���S�U�R�E�O�H�P���W�R���E�H���V�R�O�Y�H�G���I�U�R�P��
�R�E�V�H�U�Y�D�W�L�R�Q�V����

�(�&�(�������� �0�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\����
�(�&�(����������
�(�&�(��������

�(�[�K�L�E�L�W���W�K�U�R�X�J�K���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W��
�1�R�W�H�E�R�R�N�����W�H�F�K�Q�L�F�D�O���U�H�S�R�U�W�V�����R�U���W�H�F�K�Q�L�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

�������$�E�L�O�L�W�\���W�R���G�H�Y�H�O�R�S���D���K�D�U�G�Z�D�U�H��
�V�R�I�W�Z�D�U�H���P�D�W�K���P�R�G�H�O���I�R�U���D�Q���H�Q�J�L��
�Q�H�H�U�L�Q�J���S�U�R�E�O�H�P���W�R���E�H���V�R�O�Y�H�G����

�(�&�(��������
�&�D�O�L�E�U�D�W�H���D���3�,�'���F�R�Q�W�U�R�O�O�H�U���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���R�S�W�L�P�L�]�L�Q�J��
�W�K�H���P�R�W�L�R�Q���G�\�Q�D�P�L�F�V���R�I���D���P�R�E�L�O�H���U�R�E�R�W����

�(�&�(�������� �0�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\����
�(�&�(����������
�(�&�(��������

�(�[�K�L�E�L�W���W�K�U�R�X�J�K���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W��
�1�R�W�H�E�R�R�N�����W�H�F�K�Q�L�F�D�O���U�H�S�R�U�W�V�����R�U���W�H�F�K�Q�L�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

�������$�E�L�O�L�W�\���W�R���V�R�O�Y�H���D�Q���H�Q�J�L�Q�H�H�U�L�Q�J��
�S�U�R�E�O�H�P���X�V�L�Q�J���P�D�W�K�H�P�D�W�L�F�V���D�Q�G���R�U��
�H�Q�J�L�Q�H�H�U�L�Q�J���S�U�L�Q�F�L�S�O�H�V����

�(�&�(��������
�&�D�O�L�E�U�D�W�H���D���3�,�'���F�R�Q�W�U�R�O�O�H�U���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���R�S�W�L�P�L�]�L�Q�J��
�W�K�H���P�R�W�L�R�Q���G�\�Q�D�P�L�F�V���R�I���D���P�R�E�L�O�H���U�R�E�R�W����

�(�&�(�������� �0�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\����
�(�&�(����������
�(�&�(��������

�(�[�K�L�E�L�W���W�K�U�R�X�J�K���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W��
�1�R�W�H�E�R�R�N�����W�H�F�K�Q�L�F�D�O���U�H�S�R�U�W�V�����R�U���W�H�F�K�Q�L�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

�������$�E�L�O�L�W�\���W�R���D�V�V�H�V�V���W�K�H���S�H�U�I�R�U��
�P�D�Q�F�H���R�I���D�Q���H�Q�J�L�Q�H�H�U�L�Q�J���S�U�R�E�O�H�P��
�V�R�O�X�W�L�R�Q����

�(�&�(��������
�&�D�O�L�E�U�D�W�H���D���3�,�'���F�R�Q�W�U�R�O�O�H�U���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���R�S�W�L�P�L�]�L�Q�J��
�W�K�H���P�R�W�L�R�Q���G�\�Q�D�P�L�F�V���R�I���D���P�R�E�L�O�H���U�R�E�R�W����

�(�&�(�������� �0�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\����
�(�&�(����������
�(�&�(��������

�(�[�K�L�E�L�W���W�K�U�R�X�J�K���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V���I�R�X�Q�G���L�Q���W�K�H���3�U�R�M�H�F�W��
�1�R�W�H�E�R�R�N�����W�H�F�K�Q�L�F�D�O���U�H�S�R�U�W�V�����R�U���W�H�F�K�Q�L�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q�V����

�7�K�L�V���R�X�W�F�R�P�H���U�H�I�H�U�V���W�R���D�Q���D�E�L�O�L�W�\���W�R���U�H�F�R�J�Q�L�]�H���W�K�D�W���D���S�U�R�E�O�H�P���Q�H�H�G�V���W�R���E�H���V�R�O�Y�H�G�����I�R�U�P�X�O�D�W�H���W�K�H���S�U�R�E�O�H�P����
�F�D�U�U�\�� �R�X�W�� �W�K�H�� �V�R�O�X�W�L�R�Q���� �D�Q�G�� �D�V�V�H�V�V�� �W�K�H�� �V�R�O�X�W�L�R�Q���� �� �7�K�L�V�� �L�V�� �I�X�Q�G�D�P�H�Q�W�D�O�O�\� � �G�L� I� I�H�U�H�Q�W�� �W�K�D�W�� �6�2� � � ��D� �� � �E�H�F�D�X�V�H� � �W�K�H��
�L�Q�L�W�L�D�W�L�Y�H�� �I�R�U�� �U�H�F�R�J�Q�L�]�L�Q�J�� �W�K�H�� �Q�H�H�G�� �W�R�� �V�R�O�Y�H�� �D�Q�� �H�Q�J�L�Q�H�H�U�L�Q�J�� �S�U�R�E�O�H�P�� �D�Q�G�� �W�K�H�� �S�U�R�E�O�H�P�� �I�R�U�P�X�O�D�W�L�R�Q�� �F�R�P�H�V��
�I�U�R�P���W�K�H���V�W�X�G�H�Q�W���U�D�W�K�H�U���W�K�D�Q���D�Q���L�Q�V�W�U�X�F�W�R�U������

�,�Q�G�L�F�D�W�R�U�������������7�K�L�V���L�Q�G�L�F�D�W�R�U���U�H�I�H�U�V���W�R���D�Q���D�E�L�O�L�W�\���W�R���U�H�F�R�J�Q�L�]�H���W�K�D�W���D�Q���H�Q�J�L�Q�H�H�U�L�Q�J���S�U�R�E�O�H�P���Q�H�H�G�V���W�R���E�H���V�R�O�Y�H�G��
�L�Q���R�U�G�H�U���W�R���I�X�U�W�K�H�U���W�K�H���G�H�V�L�J�Q���V�R�O�X�W�L�R�Q�������7�K�H���L�P�S�O�L�F�D�W�L�R�Q���K�H�U�H���L�V���W�K�D�W���W�K�H���U�H�F�R�J�Q�L�W�L�R�Q���R�F�F�X�U�V���E�\���W�K�H���V�W�X�G�H�Q�W��
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�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

�V�H�W�X�S�����R�U���D���S�U�R�F�H�G�X�U�H������

�‡ �(�&�(���������������6�W�X�G�H�Q�W���J�U�R�X�S�V���D�U�H���U�H�T�X�L�U�H�G���W�R���Z�U�L�W�H���D���F�R�P�S�X�W�H�U���S�U�R�J�U�D�P���W�K�D�W���L�P�S�O�H�P�H�Q�W�V���D���3�,�'���F�R�Q�W�U�R�O��
�O�H�U���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���F�R�Q�W�U�R�O�O�L�Q�J���D���V�R�I�W�Z�D�U�H���V�L�P�X�O�D�W�H�G���U�R�E�R�W�������7�K�L�V���U�H�T�X�L�U�H�V���W�K�D�W���W�K�H���3�,�'���F�R�Q�W�U�R�O�O�H�U��
�E�H���F�D�O�L�E�U�D�W�H�G���W�R���P�R�G�L�I�\���W�K�H���U�R�E�R�W���P�R�W�L�R�Q���G�\�Q�D�P�L�F�V�������&�D�O�L�E�U�D�W�L�Q�J���D���3�,�'���F�R�Q�W�U�R�O�O�H�U���U�H�T�X�L�U�H�V���H�V�W�D�E�O�L�V�K��
�L�Q�J���D���S�U�R�F�H�G�X�U�H���I�R�U���P�R�G�L�I�\�L�Q�J���W�K�H���S�D�U�D�P�H�W�H�U�V���D�O�R�Q�J���Z�L�W�K���H�L�W�K�H�U���T�X�D�O�L�W�D�W�L�Y�H���R�E�V�H�U�Y�D�W�L�R�Q�V���R�U���T�X�D�Q�W�L�W�D��
�W�L�Y�H�� �P�H�W�U�L�F�V�� �I�R�U�� �I�H�H�G�E�D�F�N���� ��Students will demonstrate an ability to develop a procedure with an 
appropriate feedback in order to calibrate a PID controller as evidenced by a technical report����

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6�������� ��Students will demonstrate an ability to develop a structure through which an engi-
neering problem can be solved as evidenced by the laboratory reports, presentations, or project 
notebooks����
�6�������D�Q�G���D�I�W�H�U�������7�K�H���E�D�W�W�H�U�\���H�[�S�H�U�L�P�H�Q�W���U�H�T�X�L�U�H�V���W�K�D�W���D���V�W�X�G�H�Q�W���J�U�R�X�S���P�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H��
�R�I���D���E�D�W�W�H�U�\������Students will demonstrate an ability to solve problems related to the battery experiment 
as evidenced in the project notebooks, technical reports, or technical presentations����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to develop a structure through which an 
engineering problem can be solved as evidenced in the project notebooks, technical reports, or tech-
nical presentations����

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

�‡ �(�&�(���������������6�W�X�G�H�Q�W���J�U�R�X�S�V���D�U�H���U�H�T�X�L�U�H�G���W�R���Z�U�L�W�H���D���F�R�P�S�X�W�H�U���S�U�R�J�U�D�P���W�K�D�W���L�P�S�O�H�P�H�Q�W�V���D���3�,�'���F�R�Q�W�U�R�O��
�O�H�U���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���F�R�Q�W�U�R�O�O�L�Q�J���D���V�R�I�W�Z�D�U�H���V�L�P�X�O�D�W�H�G���U�R�E�R�W������Students will demonstrate an ability to 
carry out the calibration procedure in order to modify the robot movement dynamics as evidenced 
by a technical report����

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to carry out a problem solution using mathemat-
ics and/or engineering principles as evidenced by the laboratory reports, presentations, or project 
notebooks����
�6�������D�Q�G���D�I�W�H�U�������7�K�H���E�D�W�W�H�U�\���H�[�S�H�U�L�P�H�Q�W���U�H�T�X�L�U�H�V���W�K�D�W���D���V�W�X�G�H�Q�W���J�U�R�X�S���P�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H��
�R�I���D���E�D�W�W�H�U�\�������'�H�Y�H�O�R�S�L�Q�J���D�Q���D�S�S�U�R�S�U�L�D�W�H���H�[�S�H�U�L�P�H�Q�W���I�R�U���W�K�L�V���G�H�V�L�J�Q���U�H�T�X�L�U�H�V���V�W�X�G�H�Q�W�V���W�R���V�R�O�Y�H���D���Y�D�U�L��
�H�W�\���R�I���S�U�R�E�O�H�P�V���Z�K�L�F�K���E�H�J�L�Q�V���Z�L�W�K���U�H�F�R�J�Q�L�W�L�R�Q���W�K�D�W���D���S�U�R�E�O�H�P���H�[�L�V�W�V���Z�K�L�F�K���Q�H�H�G�V���W�R���E�H���V�R�O�Y�H�G������
Students will demonstrate an ability to carry out a problem solution related to the battery experi-
ment as evidenced in the project notebooks, technical reports, or technical presentations��

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to carry out a problem solution as evi-
denced in the project notebooks, technical reports, or technical presentations��

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

�‡ �(�&�(���������������6�W�X�G�H�Q�W���J�U�R�X�S�V���D�U�H���U�H�T�X�L�U�H�G���W�R���Z�U�L�W�H���D���F�R�P�S�X�W�H�U���S�U�R�J�U�D�P���W�K�D�W���L�P�S�O�H�P�H�Q�W�V���D���3�,�'���F�R�Q�W�U�R�O��
�O�H�U���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���F�R�Q�W�U�R�O�O�L�Q�J���D���V�R�I�W�Z�D�U�H���V�L�P�X�O�D�W�H�G���U�R�E�R�W������Students will demonstrate an ability to 
assess their calibrated PID controller as it relates to the optimal robot movement as evidenced by a 
technical report����

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to assess the final result of a problem solution as 
evidenced by the laboratory reports, presentations, or project notebooks����
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�6�������D�Q�G���D�I�W�H�U�������7�K�H���E�D�W�W�H�U�\���H�[�S�H�U�L�P�H�Q�W���U�H�T�X�L�U�H�V���W�K�D�W���D���V�W�X�G�H�Q�W���J�U�R�X�S���P�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H��
�R�I���D���E�D�W�W�H�U�\������Students will demonstrate an ability to assess a problem solution related to the battery 
experiment as evidenced in the project notebooks, technical reports, or technical presentations��

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to assess a problem solution as evidenced 
in the project notebooks, technical reports, or technical presentations��

�7�K�H���D�V�V�H�V�V�P�H�Q�W���U�X�E�U�L�F�V���D�U�H���J�L�Y�H�Q���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���W�D�E�O�H������

�7�$�%�/�(���������������$�V�V�H�V�V�P�H�Q�W���U�X�E�U�L�F�V���I�R�U���6�W�X�G�H�Q�W���2�X�W�F�R�P�H�����H����

�5�X�E�U�L�F

�,�Q�G ����� ���'�R�H�V���Q�R�W���P�H�H�W���(�[�S�H�F�W�D�W�L�R�Q�V����� ���0�H�H�W�V���H�[�S�H�F�W�D�W�L�R�Q�V����� ���(�[�F�H�H�G�V���H�[�S�H�F�W�D�W�L�R�Q�V

�(�&�(��������

��
�7�K�H�U�H���L�V���O�L�W�W�O�H���R�U���Q�R���H�Y�L�G�H�Q�F�H���W�K�D�W��
�D�Q�\���S�U�R�F�H�G�X�U�H���K�D�V���E�H�H�Q���H�V�W�D�E��
�O�L�V�K�H�G���W�R���W�X�Q�H���D���3�,�'���F�R�Q�W�U�R�O�O�H�U����

�7�K�H�U�H���L�V���H�Y�L�G�H�Q�F�H���W�K�D�W���D���F�O�H�D�U�O�\��
�G�H�I�L�Q�H�G���S�U�R�F�H�G�X�U�H���K�D�V���E�H�H�Q���H�V�W�D�E��
�O�L�V�K�H�G���W�R���W�X�Q�H���D���3�,�'���F�R�Q�W�U�R�O�O�H�U���W�K�D�W��
�K�D�V���V�R�P�H���D�P�E�L�J�X�L�W�L�H�V���D�Q�G���L�V���Q�R�W��
�Q�H�F�H�V�V�D�U�L�O�\���U�H�S�H�D�W�D�E�O�H����

�7�K�H�U�H���L�V���H�Y�L�G�H�Q�F�H���W�K�D�W���D���F�O�H�D�U�O�\��
�G�H�I�L�Q�H�G���S�U�R�F�H�G�X�U�H���K�D�V���E�H�H�Q���H�V�W�D�E��
�O�L�V�K�H�G���W�R���W�X�Q�H���D���3�,�'���F�R�Q�W�U�R�O�O�H�U���W�K�D�W��
�L�V���X�Q�D�P�E�L�J�X�R�X�V���D�Q�G���U�H�S�H�D�W�D�E�O�H������

��
�7�K�H�U�H���L�V���O�L�W�W�O�H���R�U���Q�R���H�Y�L�G�H�Q�F�H���W�K�D�W��
�D�Q�\���S�U�R�F�H�G�X�U�H���I�R�U���W�X�Q�L�Q�J���D���3�,�'��
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�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

(f) an understanding of professional and ethical responsibility��

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

�‡ �7�K�H���1�D�W�L�R�Q�D�O���6�R�F�L�H�W�\���R�I���3�U�R�I�H�V�V�L�R�Q�D�O���(�Q�J�L�Q�H�H�U�V�����1�6�3�(��
�K�W�W�S�V�������Z�Z�Z���Q�V�S�H���R�U�J���U�H�V�R�X�U�F�H�V���H�W�K�L�F�V���F�R�G�H���H�W�K�L�F�V

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

�6�W�X�G�H�Q�W�V���D�U�H���P�D�G�H���D�Z�D�U�H���R�I���W�K�H���1�6�3�(���F�R�G�H���R�I���H�W�K�L�F�V���L�Q���W�K�H���V�H�Q�L�R�U���G�H�V�L�J�Q���F�R�X�U�V�H���(�&�(�����������(�&�(��������������

�$�Q���H�[�D�P�S�O�H���R�I���D�Q���H�W�K�L�F�D�O���G�L�O�H�P�P�D���S�U�R�E�O�H�P���L�V���W�K�H���F�D�V�H���L�Q�Y�R�O�Y�L�Q�J���5�H�Y�O�R�Q���D�Q�G���/�R�J�L�V�W�L�F�R�Q�������/�R�J�L�V�W�L�F�R�Q���Z�D�V���D��
�V�P�D�O�O�� �F�R�P�S�D�Q�\�� �W�K�D�W�� �V�R�O�G�� �L�Q�Y�H�Q�W�R�U�\�� �V�R�I�W�Z�D�U�H�� �W�R�� �5�H�Y�O�R�Q���� �� �5�H�Y�O�R�Q�� �V�W�D�U�W�H�G� � �X�V�L�Q�J� � �W�K�H� � �V�R� I�W�Z�D�U�H� � �D�Q�G� � �T�X�L�F�N�O� \��
�E�H�F�D�P�H���Y�H�U�\���U�H�O�L�D�Q�W���X�S�R�Q���L�W�������3�D�\�P�H�Q�W���I�R�U���W�K�H���V�R�I�W�Z�D�U�H���Z�D�V���G�X�H���E�X�W���5�H�Y�O�R�Q���U�H�I�X�V�H�G���W�R���S�D�\���I�R�U���W�K�H���L�Q�Y�H�Q�W�R�U�\��
�V�R�I�W�Z�D�U�H�� �F�O�D�L�P�L�Q�J�� �W�K�H�� �V�R�I�W�Z�D�U�H�� �Q�H�Y�H�U�� �Z�R�U�N�H�G�� �S�U�R�S�H�U�O�\���� �/�R�J�L�V�W�L�F�R�Q�� �K�D�F�N�H�G�� �L�Q�W�R�� �5�H�Y�O�R�Q�¶�V�� �F�R�P�S�X�W�H�U�V�� �R�Q�H��
�Q�L�J�K�W���D�Q�G���³�U�H�S�R�V�V�H�V�V�H�G�´���W�K�H���V�R�I�W�Z�D�U�H���Z�L�W�K�R�X�W���5�H�Y�O�R�Q�¶�V���N�Q�R�Z�O�H�G�J�H�������/�R�J�L�V�W�L�F�R�Q���Q�R�W���R�Q�O�\���L�V�V�X�H�G���D���F�R�P�P�D�Q�G��
�W�K�D�W�� �V�W�R�S�S�H�G�� �W�K�H�� �V�R�I�W�Z�D�U�H�� �I�U�R�P�� �U�X�Q�Q�L�Q�J���� �E�X�W�� �W�K�H�\�� �V�F�U�D�P�E�O�H�G�� �5�H�Y�O�R�Q�¶�V�� �F�R�P�S�X�W�H�U�L�]�H�G�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�E�R�X�W��
�V�K�L�S�P�H�Q�W�V���L�Q�Y�H�Q�W�R�U�L�H�V�������7�K�H���U�H�V�X�O�W���I�R�U�F�H�G���5�H�Y�O�R�Q���W�R���V�K�X�W���G�R�Z�Q���W�K�H�L�U�������O�D�U�J�H�V�W���G�L�V�W�U�L�E�X�W�L�R�Q���F�H�Q�W�H�U�V�����3�K�R�H�Q�L�[����
�(�G�L�V�R�Q���1�-�����D�Q�G���I�R�U�F�H�G���W�K�H�P���W�R���V�H�Q�G�����������5�H�Y�O�R�Q���Z�R�U�N�H�U�V���K�R�P�H���I�R�U�������G�D�\�V�������$�O�W�K�R�X�J�K���5�H�Y�O�R�Q���Z�D�V���V�W�L�O�O���D�E�O�H��
�W�R���V�K�L�S���S�U�R�G�X�F�W�V���I�U�R�P���-�D�F�N�V�R�Q�Y�L�O�O�H���)�/���D�Q�G���2�[�I�R�U�G���1�&�����W�K�H�\���Z�H�U�H���X�Q�D�E�O�H���W�R���V�K�L�S���S�U�R�G�X�F�W�V���I�U�R�P���W�K�H���1�R�U�W�K��
�(�D�V�W�� �8�6�� �D�Q�G�� �:�H�V�W�H�U�Q�� �8�6���� �� �/�R�J�L�V�W�L�F�R�Q�� �F�D�O�O�H�G�� �W�K�H�L�U�� �D�F�W�L�R�Q�V�� �U�H�S�R�V�V�H�V�V�L�R�Q���� �E�X�W�� �5�H�Y�O�R�Q�� �F�D�O�O�H�G�� �/�R�J�L�V�W�L�F�R�Q�¶�V��
�D�F�W�L�R�Q�V���F�R�P�P�H�U�F�L�D�O���W�H�U�U�R�U�L�V�P�������7�K�H���T�X�H�V�W�L�R�Q�V���D�U�H��

�‡ �:�H�U�H���/�R�J�L�V�W�L�F�R�Q�¶�V���D�F�W�L�R�Q�V���W�R���V�K�X�W���G�R�Z�Q���W�K�H���V�R�I�W�Z�D�U�H���H�W�K�L�F�D�O�"�����7�D�N�H���D���S�R�V�L�W�L�R�Q���D�Q�G���M�X�V�W�L�I�\���L�W���X�V�L�Q�J���W�K�H��
�1�6�3�(���F�R�G�H���R�I���H�W�K�L�F�V����

�‡ �:�H�U�H�� �/�R�J�L�V�W�L�F�R�Q�¶�V�� �D�F�W�L�R�Q�V�� �W�R�� �V�F�U�D�P�E�O�H�� �5�H�Y�O�R�Q�¶�V�� �L�Q�Y�H�Q�W�R�U�\�� �H�W�K�L�F�D�O�"���7�D�N�H�� �D�� �S�R�V�L�W�L�R�Q�� �D�Q�G�� �M�X�V�W�L�I�\�� �L�W��
�X�V�L�Q�J���W�K�H���1�6�3�(���F�R�G�H���R�I���H�W�K�L�F�V����

�‡ �:�H�U�H���5�H�Y�O�R�Q�¶�V���D�F�W�L�R�Q���Q�R�W���W�R���S�D�\���H�W�K�L�F�D�O�"���7�D�N�H���D���S�R�V�L�W�L�R�Q���D�Q�G���M�X�V�W�L�I�\���L�W���X�V�L�Q�J���W�K�H���1�6�3�(���F�R�G�H���R�I���H�W�K��
�L�F�V����

�7�K�H�V�H���T�X�H�V�W�L�R�Q�V���D�U�H���H�Y�D�O�X�D�W�H�G���L�Q���W�K�H���F�R�Q�W�H�[�W���R�I���W�K�H���1�6�3�(���D�Q�G���,�(�(�(���F�R�G�H���R�I���H�W�K�L�F�V����

�‡ �(�&�(�����������(�&�(������������ ��Student will demonstrate an underst
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�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

�,�Q�G�L�F�D�W�R�U�� �������� �� �7�K�L�V�� �U�H�I�H�U�V�� �W�R�� �D�Q�� �D�E�L�O�L�W�\�� �W�R�� �Z�U�L�W�H�� �D�Q�G�� �G�H�O�L�Y�H�U�� �D�Q�� �H�I�I�H�F�W�L�Y�H�� �S�U�H�V�H�Q�W�D�W�L�R�Q���� �� �$�Q�� �H�I�I�H�F�W�L�Y�H��
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�3�$�5�.�6���&�2�/�/�(�*�(���2�)���(�1�*�,�1�(�(�5�,�1�*�����$�9�,�$�7�,�2�1���$�1�'���7�(�&�+�1�2�/�2�*�< ����
�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

�‡ �(�&�(� �� �� �� �� �� � � � �6�W�X�G�H�Q�W�V���D�U�H���U�H�T�X�L�U�H�G���W�R���E�X�L�O�G���D�Q�G���F�D�O�L�E�U�D�W�H���D���3�,� '� � �F�R�Q�W�U�R�O�O�H�U���V�R���D���V�L�P�X�O�D�W�H�G���U�R�E�R�W���F�D�Q��
�W�U�D�F�N���D���Z�D�O�O������Students will demonstrate an ability to identify and evaluate resources for the purpose 
of calibrating a PID controller as evidenced by a technical report������

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to identify and evaluate resources for the purpose 
of acquiring appropriate knowledge to further a design solution as evidenced by project notebooks, 
technical reports, or technical presentations����
�6�������D�Q�G���D�I�W�H�U�������6�W�X�G�H�Q�W�V���D�U�H���U�H�T�X�L�U�H�G���W�R���P�H�D�V�X�U�H���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H���R�I���D���E�D�W�W�H�U�\������Students will 
demonstrate an ability to identify and evaluate resources for the purpose of developing a battery 
measurement experiment as evidenced in the project notebooks, technical reports, or technical pre-
sentations����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to identify and evaluate resources for the 
purpose of acquiring appropriate knowledge to further a design solution as evidenced in the project 
notebooks, technical reports, or technical presentations����

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

�‡ �(�&�(��������������Students will demonstrate an ability to read and understand material found in appropri-
ate resources to calibrate a PID controller as evidenced by a technical report������

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to read and understand material found in appro-
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�‡ �(�&�(��������������Students will demonstrate an ability to use the matlab development environment to write 
a computer program as evidenced in laboratory reports.��

�‡ �(�&�(��������������Students will demonstrate an ability to use the SDK500 development tool to program an 
ATMEGA 32A AVR chip as evidenced in laboratory reports����
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�P�H�Q�W����
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�F�R�U�U�H�F�W�O�\���P�H�D�V�X�U�H���Y�R�O�W�D�J�H���L�Q���D���F�L�U��
�F�X�L�W���D�V���S�D�U�W���R�I���D���O�D�E�R�U�D�W�R�U�\���H�[�S�H�U�L��
�P�H�Q�W����
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�H�[�D�P�S�O�H�V���Z�K�H�U�H���D���'�0�0���K�D�V���E�H�H�Q��
�X�V�H�G���W�R���F�R�U�U�H�F�W�O�\���P�H�D�V�X�U�H���Y�R�O�W�D�J�H�V��
�L�Q���D���F�L�U�F�X�L�W���D�V���S�D�U�W���R�I���D���O�D�E�R�U�D�W�R�U�\��
�H�[�S�H�U�L�P�H�Q�W����
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�7�K�H�U�H���L�V���O�L�W�W�O�H���R�I���Q�R���H�Y�L�G�H�Q�F�H��
�Z�K�H�U�H���D���'�0�0���K�D�V���E�H�H�Q���X�V�H�G���W�R��
�F�R�U�U�H�F�W�O�\���P�H�D�V�X�U�H���Y�R�O�W�D�J�H�V���L�Q���D��
�G�L�J�L�W���F�L�U�F�X�L�W���D�V���S�D�U�W���R�I���D���O�D�E�R�U�D�W�R�U�\��
�H�[�S�H�U�L�P�H�Q�W����

�7�K�H�U�H���L�V���H�Y�L�G�H�Q�F�H���R�I���R�Q�H���H�[�D�P�S�O�H��
�Z�K�H�U�H���D���'�0�0���K�D�V���E�H�H�Q���X�V�H�G���W��
�F�R�U�U�H�F�W�O�\���P�H�D�V�X�U�H���Y�R�O�W�D�J�H�V���L�Q���D��
�G�L�J�L�W���F�L�U�F�X�L�W���D�V���S�D�U�W���R�I���D���O�D�E�R�U�D�W�R�U�\��
�H�[�S�H�U�L�P�H�Q�W����
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