
E L E C T R I C  M O T O R S  C A T A L Y S T 

Curriculum Guide
Marisa Miller and Matthew Brocchini

Tinkering Labs



Copyright © 2021 by Tinkering Labs Inc

�ѴѴ�ub]_|v�u;v;u�;7ĺ�$_bv�rubm|�ou�-m��rouঞom�|_;u;o=�l-��mo|�0;�u;ruo7�1;7�ou�
�v;7�bm�-m��l-mm;u��_-|vo;�;u��b|_o�|�|_;�;�ru;vv��ub�;m�r;ulbvvbom�o=�|_;�

r�0Ѵbv_;u�;�1;r|�=ou�|_;��v;�o=�0ub;=�t�o|-ঞomv�bm�-�u;�b;�ĺ

ISBN 978-1-7342895-1-0

Tinkering Labs Inc 
ƑƏƐƏ��Ѵ��-lbmo�!;-Ѵ�Ų�ƐƑƕƔ 

Santa Clara, CA 95050

���ĺঞmh;ubm]Ѵ-0vĺ1ol



tinkeringlabs.com6

$bmh;ubm]��-0v�ŋ��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|Ĺ� 
��""���uub1�Ѵ�l�&v;u���b7;

$_;��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|��Ѵ-vv��-1h�1-m�0;��v;7�bm�1Ѵ-vvuoolv�bm�l-m���-�vķ�bm1Ѵ�7bm]�bmŊv1_ooѴ�ou�-[;uŊv1_ooѴ�1Ѵ�0v�
-m7�;mub1_l;m|ĺ� �|�1-m�-Ѵvo�0;��v;7�-v�-��;_b1Ѵ;�|o�|;-1_�v|�7;m|v� bm�;Ѵ;l;m|-u��-m7�lb77Ѵ;�v1_ooѴ�|_;��;�|��;m;u-ঞom�
"1b;m1;�"|-m7-u7v�Ő��""őĺ�)_bѴ;�|_;�hb|�ruo�b7;v�l-m��orrou|�mbঞ;v�|o�1omm;1|�v|�7;m|�ঞmh;ubm]�|o�;m;u]�ķ�loঞomķ�-m7�
;m]bm;;ubm]ķ�|_bv�1�uub1�Ѵ�l�_-v�0;;m�7;�;Ѵor;7�|o�;�rѴb1b|Ѵ��-77u;vv��_;m�-m7�_o��|_;v;�1omm;1ঞomv�1-m�0;�l-7;ĺ�$_;�
��""�r;u=oul-m1;�;�r;1|-ঞomv�Ő|_;�oL1b-Ѵ�m-l;�=ou�|_;�v|-m7-u7vő�_-�;�0;;m�0�m7Ѵ;7��b|_�vr;1bC1-ѴѴ��b7;mঞC;7��Ѵ;1|ub1�
�o|ouv��-|-Ѵ�v|��_-ѴѴ;m];v�bm|o�-m��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|���""�&mb|ĺ��-1_��mb|�bv�1olrubv;7�o=�-�v;ub;v�o=�Ѵ;vvomv�|_-|�
�bѴѴ�-ѴѴo��v|�7;m|v�l�ѴঞrѴ;�orrou|�mbঞ;v�|o��om7;uķ�|;v|ķ�bm�;m|�Ő-m7��;vķ�rѴ-�Ĵőķ��_bѴ;�Ѵ;-umbm]�blrou|-m|�r_�vb1-Ѵ�v1b;m1;�
-m7�;m]bm;;ubm]�1ou;�b7;-v�Ő1om|;m|őĺ���-1_��mb|�-Ѵvo�0;]bmv��b|_�-�r_;mol;mom�=ou�v|�7;m|v�|o�l-h;�v;mv;�o=ķ�;l0;77;7�
=oul-ঞ�;�-vv;vvl;m|vķ�-m7�-�v�ll-ঞ�;�r;u=oul-m1;�-vv;vvl;m|ĺ

$_;� u-l;�ouh� =ou� �ŊƐƑ� "1b;m1;� �7�1-ঞomķ� �rom��_b1_� |_;��;�|��;m;u-ঞom� "1b;m1;� "|-m7-u7v� -u;� 0�bѴ|ķ� rѴ-1;7� -m�
;lr_-vbv�om�|_;�;m]bm;;ubm]�ru-1ঞ1;vĺ�

ļ$_;�-1|�-Ѳ�7obm]�o=�v1b;m1;�ou�;m]bm;;ubm]�1-m�-Ѳvo�rbt�;�v|�7;m|vĻ�1�ubovb|�Ķ�1-r|�u;�|_;bu�bm|;u;v|Ķ�-m7�loࢼ�-|;�
|_;bu�1omࢼm�;7�v|�7�ķ�|_;�bmvb]_|v�|_�v�]-bm;7�_;Ѳr�|_;l�u;1o]mb�;�|_-|�|_;��ouh�o=�v1b;mࢼv|v�-m7�;m]bm;;uv�bv�
-�1u;-ࢼ�;�;m7;-�ou�ŐƒĶ�ѳőŊom;�|_-|�_-v�7;;rѲ��-@;1|;7�|_;��ouѲ7�|_;��Ѳb�;�bmĸ�"|�7;m|v�l-��|_;m�u;1o]mb�;�|_-|�
v1b;m1;�-m7�;m]bm;;ubm]�1-m�1om|ub0�|;�|o�l;;ࢼm]�l-m��o=�|_;�l-fou�1_-ѲѲ;m];v�|_-|�1om=uom|�vo1b;|��|o7-�Ķ�
v�1_�-v�];m;u-ࢼm]�v�L1b;m|�;m;u]�Ķ�ru;�;mࢼm]�-m7�|u;-ࢼm]�7bv;-v;Ķ�l-bm|-bmbm]�v�rrѲb;v�o=� =u;v_��-|;u�-m7�
=oo7Ķ� -m7� -77u;vvbm]� 1Ѳbl-|;� 1_-m];ĸ��m�� �omࢼ-7�1; |_-|� =o1�v;v� ru;7olbm-m|Ѳ�� om� |_;� 7;|-bѲ;7� ruo7�1|v� o=�
v1b;mࢼC1�Ѳ-0ouŊ|_;�=-1|v�o=�v1b;m1;Ŋ�b|_o�|�7;�;Ѳorbm]�-m��m7;uv|-m7bm]�o=�_o��|_ov;�=-1|v��;u;�;v|-0Ѳbv_;7�
ou�|_-|�b]mou;v�|_;�l-m��blrou|-m|�-rrѲb1-ࢼomv�o=�v1b;m1;�bm�|_;��ouѲ7�lbvu;ru;v;m|v�v1b;m1;�-m7�l-u]bm-Ѳb�;v�
|_;�blrou|-m1;�o=�;m]bm;;ubm]ĸĽ

ŉ���u-l;�ouh�=ou��ňƎƏ��7�1-ࢼom

$_;��Ѵ;1|ub1��o|ouv��-|-Ѵ�v|��Ѵ-vv��-1h�bv�-�|;-1_;uŊ=ub;m7Ѵ���-��o=�rbt�bm]�v|�7;m|�1�ubovb|�ķ�;m]-]bm]�bm�1u;-ঞ�;�v1b;m1;�
�ouhķ�-m7�1om=uomঞm]�1_-ѴѴ;m];vĺ�$_;��Ѵ-vv��-1h�bm1Ѵ�7;v�ƐƏ�;m]bm;;ubm]�7;vb]m�1_-ѴѴ;m];v�-m7�l-|;ub-Ѵv�|o�voѴ�;�;-1_�
1_-ѴѴ;m];�bm�-��-ub;|��o=��-�vĺ�)_-|�bv�mo|�bm1Ѵ�7;7ĵ���ru;Ŋ7;Cm;7�ruo1;7�u;�|o�1u;-|;�;-1_�7;�b1;ĺ��mv|;-7ķ�v|�7;m|v��v;�
|_;bu�1u;-ঞ�b|��-m7�-�|omol��|o�0�bѴ7ķ�1u;-|;ķ�-m7�ঞmh;uĴ��v�v|�7;m|v��ouh�|_uo�]_�7b@;u;m|�;m]bm;;ubm]�7;vb]m�1_-ѴѴ;m];vķ�
|;-1_;uv�1-m�_b]_Ѵb]_|�7b@;u;m|�-vr;1|v�o=� |_;�;m]bm;;ubm]�ruo1;vv� |_-|�v|�7;m|v�-u;��ঞѴb�bm]ĺ��[;u� |_;�v|�7;m|v�_-�;�
1u;-|;7�|_;bu�7;�b1;vķ�|_;�|;-1_;u�1-m�Ѵ;�;u-];�|_;bu�bm|;u;v|�bm�|_;bu�7;vb]mv�|o�7bv1�vv�7bv1brѴbm-u��1ou;�b7;-v�bm�v1b;m1;�
v�1_�-v�=ou1;ķ�loঞomķ�;Ѵ;1|ub1b|�ķ�ou�;m;u]�ĺ��

How does the Electric Motors Catalyst support the NGSS?
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How should I use an Electric Motors Catalyst NGSS Unit?

How do the Electric Motors Catalyst NGSS Units align to the NGSS?

Is the Electric Motors Catalyst Class Pack right for my students?
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Unit #1: Grades K-2 Engineering:  How do new things get invented?

Unit #2: Grades 3 - 5 Engineering: How do engineers make inventions better?

Unit #3: Grades 3 - 5 Science - Force, Motion, and Engineering 

Unit #4: Grades 3 - 5 Science - Energy and Engineering

�;vvom�ŲƒĺѵĹ��o��|o�ru;7b1|��_;u;�-m�o0f;1|��bѴѴ�]o

�;vvom�ŲƒĺƕĹ������_-ѴѴ;m];�Ųƒ�Ŋ�)_��7o�o0f;1|v�lo�;�bm�1�u�;7�Ѵbm;vĵ

�;vvom�ŲƒĺѶĹ������_-ѴѴ;m];�ŲƔ�Ŋ�)_��7o�o0f;1|v�lo�;�bm�v|u-b]_|�Ѵbm;vĵ

�;vvom�ŲƒĺƖĹ��r;m�1_-ѴѴ;m];�Ŋ��o��|o�0�bѴ7�-�uo0o|�|_-|�1-m�r�v_�ou�r�ѴѴ�-mo|_;u�|o�

�;vvom�ŲƓĺƐĹ��m|uo7�1;�|_;�r_;mol;mom�Ŋ��o��|o�1u;-|;�-�l-1_bm;�|o�v1u-l0Ѵ;�-m�;]]

�;vvom�ŲƓĺƑĹ��o��1-m�-��bm7lbѴѴ�];m;u-|;�;m;u]�ĵ

�;vvom�ŲƓĺƒĹ������;মm]�"|-u|;7�Ŋ��o��1-m���l-h;�-��_;;Ѵ�lo�;��b|_�-�lo|ouĵ

�;vvom�ŲƓĺƓĹ��o��7o;v�-m�;Ѵ;1|ub1�lo|ou��ouhĵ

�;vvom�ŲƓĺƔĹ������_-ѴѴ;m];�ŲƐ�Ŋ��o��|o�1u;-|;�-�7;�b1;�|_-|�l-h;v�-�Ѵo�7�mobv;

�;vvom�ŲƓĺѵĹ�)_-|�1-m�;Ѵ;1|ub1b|��7oĵ

�;vvom�ŲƓĺƕĹ������_-ѴѴ;m];�ŲƑ�Ŋ��o��|o�1u;-|;�-�7;�b1;�|_-|�1-m�1�|�-�rb;1;�o=�r-r;u

�;vvom�ŲƓĺѶĹ������_-ѴѴ;m];�Ųƕ�Ŋ��o��|o�1u;-|;�-�7;�b1;�|_-|�1-m�v1u-l0Ѵ;�-m�;]]



9Electric Motors Catalyst Curriculum Guidetinkeringlabs.com8

��uub1�Ѵ�l�&mb|��-rĹ
�m�o�;u�b;��o=�|_;��mb|v�ş�Ѵ;vvomv�bm�|_bv�]�b7;

�;vvom�ŲƐĺƐĹ��m|uo7�1;�|_;�r_;mol;mom�Ŋ��o��|o�l-h;�-�7;�b1;�|_-|�l-h;v�-�Ѵo�7�mobv;

�;vvom�ŲƐĺƑĹ������;মm]�"|-u|;7�Ŋ���-h;�-��_;;Ѵ�vrbm

�;vvom�ŲƐĺƒĹ������_-ѴѴ;m];�ŲƑ�Ŋ��o��|o�l-h;�-�7;�b1;�|_-|�1�|v�r-r;u

�;vvom�ŲƐĺƓĹ������_-ѴѴ;m];�Ųƒ�Ŋ��o��|o�0�bѴ7�-�7;�b1;�|_-|�7u-�v�1�u���Ѵbm;v

�;vvom�ŲƐĺƔĹ������_-ѴѴ;m];�ŲƓ�Ŋ��o��|o�0�bѴ7�-�ub7;�=ou�-�|o�

�;vvom�ŲƐĺѵĹ������_-ѴѴ;m];�ŲƐ�Ŋ��o��|o�l-h;�-�7;�b1;�|_-|�l-h;v�-�Ѵo�7�mobv;

�;vvom�ŲƑĺƐĹ��m|uo7�1;�|_;�r_;mol;mom�Ŋ��o��|o�1u;-|;�-�l-1_bm;�|o�v1u-l0Ѵ;�-m�;]]

�;vvom�ŲƑĺƑĹ������_-ѴѴ;m];�Ųƒ�Ŋ��o��|o�0�bѴ7�-�7;�b1;�|_-|�7u-�v�1�u���Ѵbm;v

�;vvom�ŲƑĺƒĹ������_-ѴѴ;m];�ŲƓ�Ŋ��o��|o�0�bѴ7�-�ub7;�=ou�-�|o�

�;vvom�ŲƑĺƓĹ������_-ѴѴ;m];�ŲƔ�Ŋ��o��|o�0�bѴ7�vol;|_bm]�|_-|�lo�;v�bm�-�v|u-b]_|�Ѵbm;

�;vvom�ŲƑĺƔĹ������_-ѴѴ;m];�Ųѵ�Ŋ��o��|o�0�bѴ7�-�1u;-|�u;��b|_�vrbmmbm]�-ulv

�;vvom�ŲƑĺѵĹ������_-ѴѴ;m];�Ųƕ�Ŋ��o��|o�1u;-|;�-�l-1_bm;�|o�v1u-l0Ѵ;�-m�;]]

�;vvom�ŲƒĺƐĹ��m|uo7�1;�|_;�r_;mol;mom�Ŋ��o��|o�0�bѴ7�-�uo0o|�|_-|�1-m�r�v_�ou�r�ѴѴ�-mo|_;u�|o�

�;vvom�ŲƒĺƑĹ�)_��7o�o0f;1|v�lo�;ĵ

�;vvom�ŲƒĺƒĹ������_-ѴѴ;m];�ŲƓ�Ŋ��o��|o�0�bѴ7�-�ub7;�=ou�-�|o�

�;vvom�ŲƒĺƓĹ��o��|o�v|or�l��bm�;mঞom��b|_o�|�|�umbm]�|_;�lo|ou�o@

�;vvom�ŲƒĺƔĹ������_-ѴѴ;m];�ŲѶ�Ŋ��o��|o�0�bѴ7�-�lo�bm]�uo0o|��b|_�mo��_;;Ѵv

Unit #1: Grades K-2 Engineering:  How do new things get invented?

Unit #2: Grades 3 - 5 Engineering: How do engineers make inventions better?

Unit #3: Grades 3 - 5 Science - Force, Motion, and Engineering 

Unit #4: Grades 3 - 5 Science - Energy and Engineering
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