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environmental, social, etc. 

5 (d) an ability to function on 
multidisciplinary teams 

   

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

   

7 (f) an understanding of professional 
and ethical responsibility 

   

8 (g) an ability to communicate 
effectively 

   

9 (h) the broad education necessary to 
understand the impact of 

engineering solutions in a global, 
economic, environmental, and 

societal context  

   

10 (i) a recognition of the need for, and 
an ability to engage in life-long 

learning 

   

11 (j) a knowledge of contemporary 
issues 

   

12 (k) an ability to use the techniques, 
skills, and modern engineering tools 
necessary for engineering practice 

   

 
 
Additional Questions 
 
1. On what schedule/cycle will faculty assess each of the above-noted program learning outcomes?  (It is not recommended to try to assess every outcome 

every year.)   
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�:�L�W�K�� �D�O�O�� �$�%�(�7���U�H�O�D�W�H�G�� �P�D�W�H�U�L�D�O�V���X�S�O�R�D�G�H�G�� �W�R�� �D�� �Z�H�E�V�L�W�H���� �W�K�H�� �R�S�S�R�U�W�X�Q�L�W�\�� �H�[�L�V�W�V�� �W�R�� �V�H�H�N�� �L�Q�S�X�W�� �R�Q�� �W�K�H��
�D�V�V�H�V�V�P�H�Q�W���S�U�R�F�H�V�V���I�U�R�P���R�W�K�H�U���F�R�Q�V�W�L�W�X�H�Q�W�V�����U�H�J�D�U�G�O�H�V�V���R�I���W�K�H�L�U���S�U�R�[�L�P�L�W�\���W�R���6�D�L�Q�W���/�R�X�L�V���R�U���W�K�H�L�U���S�H�U�V�R�Q�D�O��
�V�F�K�H�G�X�O�H�� �V�L�Q�F�H�� �W�K�H�\�� �F�D�Q�� �D�F�F�H�V�V�� �W�K�H�� �Z�H�E�V�L�W�H�� �D�W�� �W�K�H�L�U�� �F�R�Q�Y�H�Q�L�H�Q�F�H���� �� �6�X�F�K�� �F�R�Q�V�W�L�W�X�H�Q�W�V�� �F�R�X�O�G�� �L�Q�F�O�X�G�H�� �,�$�%��
�P�H�P�E�H�U�V�� �D�Q�G���R�U�� �D�O�X�P�Q�L���� �� �7�K�L�V�� �Z�L�O�O�� �Q�R�W�� �V�X�E�V�W�L�W�X�W�H���� �K�R�Z�H�Y�H�U���� �I�R�U���F�R�Q�Y�H�Q�L�Q�J�� �R�Q���V�L�W�H�� �,�$�%�� �P�H�H�W�L�Q�J�V�� �H�Y�H�U�\��
�R�W�K�H�U���\�H�D�U���I�R�U���W�K�H���S�X�U�S�R�V�H���R�I���F�R�Q�V�W�L�W�X�H�Q�W���I�H�H�G�E�D�F�N������

�$�V�V�H�V�V�P�H�Q�W���,�Q�G�L�F�D�W�R�U�V���D�Q�G���5�X�E�U�L�F�V

�7�K�L�V���V�H�F�W�L�R�Q���G�H�V�F�U�L�E�H�V���W�K�H��indicators���D�Q�G���F�R�U�U�H�V�S�R�Q�G�L�Q�J��rubrics���W�K�D�W���K�D�Y�H���E�H�H�Q���G�H�Y�H�O�R�S�H�G���I�R�U���H�D�F�K���6�W�X�G�H�Q�W��
�2�X�W�F�R�P�H�����6�2���������7�K�H���L�Q�G�L�F�D�W�R�U�V���D�U�H���X�V�H�G���W�R���P�R�U�H���H�D�V�L�O�\���G�H�I�L�Q�H���D�Q�G���P�H�D�V�X�U�H���D�Q���6�2���X�V�L�Q�J���F�R�X�U�V�H���P�D�W�H�U�L�D�O�V����
�$�� �F�R�P�S�O�H�W�H�� �O�L�V�W�� �R�I�� �L�Q�G�L�F�D�W�R�U�V�� �I�R�U�� �H�D�F�K�� �R�X�W�F�R�P�H�� �L�V�� �J�L�Y�H�Q�� �L�Q�� �W�K�H���W�D�E�O�H�V�� �E�H�O�R�Z���� �� �7�K�H�V�H�� �W�D�E�O�H�V�� �L�Q�F�O�X�G�H�� �W�K�H��
�F�R�X�U�V�H�V�� �Z�K�H�U�H�� �H�D�F�K�� �R�X�W�F�R�P�H�� �L�V�� �H�Y�D�O�X�D�W�H�G�� �D�O�R�Q�J�� �Z�L�W�K�� �D�� �E�U�L�H�I�� �G�H�V�F�U�L�S�W�L�R�Q�� �R�I�� �W�K�H�� �P�D�W�H�U�L�D�O�� �F�R�O�O�H�F�W�H�G�� �D�Q�G��
�D�V�V�H�V�V�H�G���� �� �:�H�� �Q�R�W�H�� �W�K�D�W�� �W�K�H�� �(�&�(�������������������� �6�H�Q�L�R�U�� �'�H�V�L�J�Q�� �F�R�X�U�V�H�� �V�H�T�X�H�Q�F�H���� �D�Q�G�� �W�R�� �V�R�P�H�� �G�H�J�U�H�H�� �W�K�H��
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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��
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(a) an ability to apply knowledge of mathematics, science, and engineering��

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

�������$�E�L�O�L�W�\���W�R���P�D�W�K�H�P�D�W�L�F�D�O�O�\��
�G�H�V�F�U�L�E�H���D���V�\�V�W�
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�3�$�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�<

�‡ �(�&�(�����������(�&�(��������������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������
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�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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��
�(�L�W�K�H�U���W�K�H���I�U�H�T�X�H�Q�F�\���U�H�V�S�R�Q�V�H��
�I�X�Q�F�W�L�R�Q���L�V���Q�R�W���F�R�U�U�H�F�W�����R�U���W�K�H���I�L�O�W�H�U��
�W�\�S�H���L�V���V�W�D�W�H�G���L�Q�F�R�U�U�H�F�W�O�\����

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

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

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

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

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

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

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

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

��

�7�K�H�U�H���L�V���Q�R�W���V�X�I�I�L�F�L�H�Q�W���H�Y�L�G�H�Q�F�H���R�I��
�D�Q�\���H�[�D�P�S�O�H�V���Z�K�H�U�H���F�R�P�S�R�Q�H�Q�W�V��
�D�Q�G���R�U���V�X�E�V�\�V�W�H�P�V���K�D�Y�H���E�H�H�Q���V�\�Q��
�W�K�H�V�L�]�H�G���W�R���F�U�H�D�W�H���D���O�D�U�J�H�U���Z�K�R�O�H��€�p�0
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(b.1) an ability to design and conduct experiments��
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�������$�E�L�O�L�W�\���W�R���G�H�Y�H�O�R�S���D���S�U�R�F�H�V�V����
�L�Q�Y�R�O�Y�L�Q�J���G�D�W�D���F�R�O�O�H�F�W�L�R�Q���D�Q�G���D�Q�D�O��
�\�V�L�V�����W�K�D�W���O�H�D�G�V���W�R���P�H�D�Q�L�Q�J�I�X�O���F�R�Q��
�F�O�X�V�L�R�Q�V����
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�X�V�L�Q�J���U�H�D�O�L�V�W�L�F���D�Q�G���U�H�D�G�L�O�\���D�Y�D�L�O��
�D�E�O�H���F�R�P�S�R�Q�H�Q�W�V�����W�R�R�O�V�����D�Q�G���W�H�V�W��
�H�T�X�L�S�P�H�Q�W����
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�3�$�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�<

�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to establish an experimental procedure, including 
identifying specific measurements to acquire, in order to draw meaningful conclusions as evidenced 
by the laboratory reports, presentations, or project notebooks����
�6�������D�Q�G���D�I�W�H�U�������(�D�F�K���V�W�X�G�H�Q�W���J�U�R�X�S���L�V���W�R���H�V�W�D�E�O�L�V�K���D���S�U�R�F�H�V�V���E�\���Z�K�L�F�K���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�\���L�V���P�H�D�V�X�U�H�G���� ���7�K�L�V���S�U�R�F�H�V�V���L�Q�F�O�X�G�H�V���H�V�W�D�E�O�L�V�K�L�Q�J�� �D�Q���D�S�S�U�R�S�U�L�D�W�H���F�L�U�F�X�L�W���Z�L�W�K���D�S�S�U�R�S�U�L�D�W�H���P�H�D��
�V�X�U�H�P�H�Q�W�V���D�Q�G���D�Q�D�O�\�V�L�V���W�K�D�W���O�H�D�G�V���W�R���D���P�H�D�Q�L�Q�J�I�X�O���H�V�W�L�P�D�W�H���R�I���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�������7�K�L�V��
�S�U�R�F�H�V�V���P�X�V�W���L�Q�F�O�X�G�H���D���U�H�F�R�J�Q�L�W�L�R�Q���D�Q�G���V�S�H�F�L�I�L�F�D�W�L�R�Q���R�I���W�K�H���E�D�W�W�H�U�\���W�H�V�W���F�R�Q�G�L�W�L�R�Q�V���V�X�F�K���D�V���E�D�W�W�H�U�\��
�F�K�D�U�J�H�����U�H�F�K�D�U�J�H�D�E�O�H���E�D�W�W�H�U�L�H�V���D�U�H���X�V�H�G�������W�K�H���E�D�W�W�H�U�\���W�H�P�S�H�U�D�W�X�U�H�����E�D�W�W�H�U�\���D�J�H�����H�W�F�������W�K�D�W���Z�R�X�O�G���D�I�I�H�F�W��
�W�K�H���W�U�X�H���Y�D�O�X�H���R�I���W�K�H���L�Q�W�H�U�Q�D�O���U�H�V�L�V�W�D�Q�F�H����
Students will demonstrate an ability to establish an experimental procedure, including identifying 
specific measurements to acquire, in order to estimate the internal resistance of a battery as evi-
denced by the battery technical report or the experiment report����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to establish an experimental procedure, 
including identifying specific measurements to acquire, in order to draw meaningful conclusions 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�F�R�J�Q�L�]�H���U�H�D�G�L�O�\���D�Y�D�L�O�D�E�O�H���H�T�X�L�S�P�H�Q�W���D�Q�G���F�R�P�S�R�Q�H�Q�W�V����
�L�Q�� �W�K�H�� �(�&�(�� �I�D�F�L�O�L�W�L�H�V���� �W�K�D�W�� �Z�R�X�O�G���D�O�O�R�Z�� �D�Q�� �H�[�S�H�U�L�P�H�Q�W�� �W�R�� �E�H�� �S�U�D�F�W�L�F�D�O�O�\�� �F�D�U�U�L�H�G�� �R�X�W���� �� �7�K�L�V�� �L�Q�G�L�F�D�W�R�U�� �D�O�V�R��
�U�H�I�H�U�V���W�R���D�Q���D�E�L�O�L�W�\���W�R���X�V�H���W�K�D�W���H�T�X�L�S�P�H�Q�W���D�Q�G���F�R�P�S�R�Q�H�Q�W�V���W�R���V�H�W���X�S���D�Q���H�[�S�H�U�L�P�H�Q�W����

�‡ �(�&�(���������������)�R�U���W�K�H���O�R�Q�J���Y�R�Z�H�O���V�R�X�Q�G���H�[�S�H�U�L�P�H�Q�W�����V�W�X�G�H�Q�W�V���D�U�H���S�U�R�Y�L�G�H�G���D���V�H�W���R�I���V�R�I�W�Z�D�U�H���I�X�Q�F�W�L�R�Q�V����
�S�U�R�Y�L�G�H�G���E�\���W�K�H���L�Q�V�W�U�X�F�W�R�U�����W�K�D�W���D�U�H���X�V�H�I�X�O���I�R�U���D�Q�D�O�\�]�L�Q�J���W�K�H���O�R�Q�J���Y�R�Z�H�O���V�R�X�Q�G���G�D�W�D�������7�K�H�\���D�O�V�R���K�D�Y�H��
�D�Y�D�L�O�D�E�O�H���D���V�H�U�L�H�V���R�I���V�R�I�W�Z�D�U�H���W�R�R�O�V���L�Q���P�D�W�O�D�E���W�K�D�W���F�D�Q���E�H���X�V�H�G������Students will demonstrate an ability 
to use matlab software functions in order to analyze the vowel sound data as evidenced by a techni-
cal report����

�‡ �(�&�(��������������
�3�U�L�R�U�� �W�R�� �6�������� ��Students will demonstrate an ability to recognize readily available equipment and 
components, in college laboratories, that would allow an experiment to be practically carried out 
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�����V�W�X�G�H�Q�W�V���Q�H�H�G���W�R���L�G�H�Q�W�L�I�\���D�Q�G���E�H���D�E�O�H��
�W�R���X�V�H���V�W�D�Q�G�D�U�G���O�D�E�R�U�D�W�R�U�\���H�T�X�L�S�P�H�Q�W���D�Q�G���F�R�P�S�R�Q�H�Q�W�V���W�K�D�W���D�U�H���D�Y�D�L�O�D�E�O�H���L�Q���R�X�U���G�H�S�D�U�W�P�H�Q�W������Students 
will demonstrate an ability to establish an experimental procedure that uses readily available 
equipment and components in college laboratories as evidenced by the battery technical report or 
the experiment report����

�‡ �(�&�(�����������(�&�(������������ ��Students will demonstrate an ability to recognize and use readily available 
equipment and components, in college laboratories, that are used to set up and carry out an experi-
ment 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�F�R�J�Q�L�]�H���Z�K�H�W�K�H�U���W�K�H���V�H�W���R�I���D�F�T�X�L�U�H�G���P�H�D�V�X�U�H�P�H�Q�W�V���D�U�H��
�D�G�H�T�X�D�W�H�� �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���� �� �%�\�� �³�D�G�H�T�X�D�W�H�´�� �Z�H���P�H�D�Q�� �W�K�D�W�� �W�K�H�� �W�\�S�H�� �D�Q�G�� �T�X�D�Q�W�L�W�\�� �R�I��
�F�R�O�O�H�F�W�H�G���G�D�W�D���L�V���V�X�I�I�L�F�L�H�Q�W���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���Z�L�W�K���F�R�Q�I�L�G�H�Q�F�H����

�‡ �(�&�(���������������)�R�U���W�K�H���O�R�Q�J���Y�R�Z�H�O���V�R�X�Q�G���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���G�H�W�H�U�P�L�Q�H���Z�K�H�W�K�H�U��
�W�K�H���Y�R�Z�H�O���V�R�X�Q�G�V���U�H�F�R�U�G�H�G���D�U�H���V�X�I�I�L�F�L�H�Q�W���I�R�U���G�H�Y�H�O�R�S�L�Q�J���D���X�V�H�I�X�O���G�H�F�L�V�L�R�Q���W�U�H�H������Students will demon-
strate an ability to recognize whether the set of vowel sounds acquired is sufficient for developing a 
useful decision tree as evidenced by a technical report����

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to recognize whether the set of acquired measure-
ments are adequate for drawing meaningful conclusions as evidenced by the laboratory reports, 
presentations, or project notebooks����







�&�2�0�3�8�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�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<
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�3�$�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�<

��

�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��
�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�U�H���L�V���H�Y�L�G�H�Q�F�H���Z�K�H�U�H���D���V�H�W���R�I��
�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�L�Q�J���P�H�D�Q�L�Q�J�I�X�O���F�R�Q�F�O�X�V�L�R�Q�V��
�U�H�O�D�W�H�G���W�R���D�Q���H�Q�J�L�Q�H�H�U�L�Q�J���G�H�V�L�J�Q������
�7�K�L�V���D�V�V�H�V�V�P�H�Q�W���L�V���D���V�L�P�S�O�H���V�W�D�W�H��
�P�H�Q�W���D�Q�G���L�V���Q�R�W���V�X�S�S�R�U�W�H�G���Z�L�W�K��
�D�S�S�U�R�S�U�L�D�W�H���G�D�W�D���L�O�O�X�V�W�U�D�W�L�R�Q�V���R�U��
�Q�X�P�H�U�L�F���P�H�D�V�X�U�H�V��
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�6�$�,�1�7���/�2�8�,�6���8�1�,�9�(�5�6�,�7�<

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

�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�����E��������

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

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

�7�K�H�U�H���L�V���H�Y�L�G�H�Q�F�H���W�K�D�W���P�D�Q�\���P�H�W��
�U�L�F���S�D�L�U�V���K�D�Y�H���E�H�H�Q���L�Q�V�S�H�F�W�H�G���D�Q�G��
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�S�D�U�W���R�I���W�K�H���P�H�W�U�L�F���V�H�O�H�F�W�L�R�Q���S�U�R�F�H�V�V��
�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���G�H�F�L�V�L�R�Q���W�U�H�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�\���R�I���W�K�H���P�H�W�U�L�F���S�D�L�U�V���K�D�Y�H���E�H�H�Q��
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�D�Q�G���W�K�R�V�H���G�H�H�P�H�G���X�Q�V�X�L�W�D�E�O�H���I�R�U��
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�R�I���W�K�H���P�H�W�U�L�F���S�D�L�U�V���K�D�Y�H���E�H�H�Q��
�D�V�V�H�V�V�H�G���D�Q�G���W�K�R�V�H���G�H�H�P�H�G���X�Q�V�X�L�W��
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�7�K�H�U�H���L�V���Q�R���H�Y�L�G�H�Q�F�H���W�K�D�W���D�Q�\���G�D�W�D��
�W�U�H�Q�G�V���K�D�Y�H���E�H�H�Q���R�E�V�H�U�Y�H�G���L�Q��
�H�L�W�K�H�U���W�K�H���V�S�H�F�W�U�D�O���H�Q�H�U�J�\���G�L�V�W�U�L�E�X��
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�H�L�W�K�H�U���W�K�H���V�S�H�F�W�U�D�O���H�Q�H�U�J�\���G�L�V�W�U�L�E�X��
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(c)  an ability to design a system, component, or process to meet desired needs within realistic constraints 
such as economic, environmental, social, etc.��
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�������$�Z�D�U�H�Q�H�V�V���R�I���D�Q�G���D�Q���D�E�L�O�L�W�\���W�R��
�G�L�V�F�H�U�Q���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���U�H�D�O�L�V�W�L�F��
�F�R�Q�V�W�U�D�L�Q�W�V���I�R�U���D���S�D�U�W�L�F�X�O�D�U���G�H�V�L�J�Q��
�R�U���G�H�V�L�J�Q���F�R�P�S�R�Q�H�Q�W����
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�7�K�H���S�U�D�F�W�L�F�D�O���O�L�P�L�W�D�W�L�R�Q�V�����V�X�F�K���D�V���J�D�L�Q���D�Q�G���E�D�Q�G�Z�L�G�W�K����
�R�I���V�H�P�L�F�R�Q�G�X�F�W�R�U���G�H�Y�L�F�H�V����
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(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����

�(�&�(����������
�(�&�(��������

�(�[�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����

�(�&�(�������� �(�[�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����

�(�&�(����������
�(�&�(��������

�(�[�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���H�I�I�H�F�W�L�Y�H�O�\���S�D�U�W�L�F�L�S�D�W�H��
�L�Q���W�H�D�P���P�H�H�W�L�Q�J�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����
�(�&�(����������
�(�&�(��������

�(�[�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���G�R�F�X�P�H�Q�W���Z�R�U�N���L�Q���D��
�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����

�(�&�(�������� �(�[�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����
�(�&�(����������
�(�&�(��������

�(�[�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����

�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����





�&�2�0�3�8�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�<

(e) an ability to identify, formulate, and solve engineering problems��
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�F�O�H�D�U��
���E�����L�V���P�R�V�W�O�\���Z�H�O�O���R�U�J�D�Q�L�]�H�G���Z�L�W�K��
�F�O�H�D�U���D�Q�G���D�S�S�U�R�S�U�L�D�W�H�O�\���G�H�I�L�Q�H�G��
�V�H�F�W�L�R�Q�V���D�Q�G���Z�L�W�K���P�R�V�W�O�\���D�S�S�U�R�S�U�L��
�D�W�H���P�D�W�H�U�L�D�O���L�Q���H�D�F�K���V�H�F�W�L�R�Q
���F�����F�R�Q�W�D�L�Q�V���P�R�V�W�O�\���F�R�U�U�H�F�W���W�H�F�K�Q�L��
�F�D�O���F�R�Q�W�H�Q�W�����K�D�V���D�S�S�U�R�S�U�L�D�W�H���F�R�Q��
�F�O�X�V�L�R�Q�V�����D�Q�G���L�W���I�X�O�O�\���F�R�P�S�O�H�W�H����

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

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

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

�7�K�H�U�H���L�V���H�Y�L�G�H�Q�F�H���W�K�D�W���W�K�H���W�H�F�K�Q�L��
�F�D�O���S�U�H�V�H�Q�W�D�W�L�R�Q���H�[�K�L�E�L�W�V���D�O�O���W�K�U�H�H��
�R�I���W�K�H���I�R�O�O�R�Z�L�Q�J��
���D�����L�V���P�R�V�W�O�\���Z�H�O�O���R�U�J�D�Q�L�]�H�G���E�\��
�F�R�Q�W�D�L�Q�L�Q�J���D���O�R�J�L�F�D�O���W�K�R�X�J�K�W���S�U�R��
�J�U�H�V�V�L�R�Q���E�\���E�H�J�L�Q�Q�L�Q�J���Z�L�W�K���D���W�L�W�O�H��
�V�O�L�G�H�V�����R�X�W�O�L�Q�H�V���J�R�D�O�V�����G�H�V�L�J�Q���G�H�I�L��
�Q�L�W�L�R�Q�����I�R�O�O�R�Z�H�G���E�\���D�S�S�U�R�S�U�L�D�W�H�O�\��
�V�H�T�X�H�Q�F�H�G���W�H�F�K�Q�L�F�D�O���G�H�W�D�L�O�V�����D�Q�G��
�H�Q�G�V���Z�L�W�K���D���V�X�P�P�D�U�\���F�R�Q�F�O�X�V�L�R�Q�V��
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(i) a recognition of the need for, and an ability to engage in life-long learning��

�7�$�%�/�(���������������6�W�X�G�H�Q�W���2�X�W�F�R�P�H�����L�����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���L�G�H�Q�W�L�I�\���W�K�H���Q�H�H�G���I�R�U��
�D�G�G�L�W�L�R�Q�D�O���N�Q�R�Z�O�H�G�J�H���W�R���I�X�U�W�K�H�U���D��
�G�H�V�L�J�Q���V�R�O�X�W�L�R�Q����

�(�&�(�������� �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
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�‡ �(�&�(� �� �� �� �� �� � � � �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-
priate resources 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 read and understand material found in appropriate resources for the pur-
pose of developing a battery measurement experiment as evidenced in the project notebooks, techni-
cal reports, or technical presentations����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to read and understand material found in 
appropriate resources 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���D�S�S�O�\���D�F�T�X�L�U�H�G���N�Q�R�Z�O�H�G�J�H���W�R���I�X�U�W�K�H�U���D���G�H�V�L�J�Q���V�R�O�X�W�L�R�Q����
�%�\���³�D�S�S�O�\�´���Z�H���P�H�D�Q���V�X�F�K���W�K�L�Q�J�V���D�V���W�R���P�D�W�K�H�P�D�W�L�F�D�O�O�\���V�R�O�Y�H���S�U�R�E�O�H�P�V���R�U���W�R���G�H�Y�H�O�R�S���K�D�U�G�Z�D�U�H���R�U���V�R�I�W�Z�D�U�H��
�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 apply acquired knowledge to calibrate a PID 
controller for the purpose of controlling a robot to track a wall, as evidenced by a technical report������

�‡ �(�&�(��������������
�3�U�L�R�U���W�R���6����������Students will demonstrate an ability to apply acquired 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 apply acquired knowledge for the purpose of developing a battery mea-
surement experiment as evidenced in the project notebooks, technical reports, or technical presenta-
tions����

�‡ �(�&�(�����������(�&�(��������������Students will demonstrate an ability to apply acquired knowledge to further a 
design solution as evidenced in the project notebooks, technical reports, or technical presentations����



�&�2�0�3�8�7�(�5���(�1�*�,�1�(�(�5�,�1�*���3�5�2�*�5�$�0
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�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�����L����

�5�X�E�U�L�F
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(j) a knowledge of contemporary issues��
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(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering 
practice��
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