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�1 �1 �3� 

�F�i�r �s�t�,� �t�h�i �s� �p�r �o�j �e �c�t� �w �a�s� �t �h �e� �f�i�r �s�t� �t�i �m �e� �t �h �a�t� �w �o�r �k �e�r �s� �d �e �v �e�l �o �p�e �d� �t �h �e�i�r� �o �w �n� �d �a�t �a� �c�l �e �a �n�i �n �g� �p�l �a �n�,� �a�s� �o �p �p �o�s �e �d� �t �o� �e �n�t �e�r�i �n �g� 
�d �a�t �a�,� �a�l�l �o �w�i �n �g� �u�s� �t �o� �s �e �e� �h �o �w� �n �o �v�i �c �e�s� �a �p �p�r �o �a �c �h �e �d� �s �u �c �h� �w �o�r �k� �f �o�r� �t �h �e� �f�i�r �s�t� �t�i �m �e�.� �S �e �c �o �n �d�,� �m �o�s�t� �p�r �o�j �e �c�t �s� �a�t� 
�D �a�t �a �W �o�r �k�s� �r �e �q �u�i�r �e �d� �h�i�g �h�l �y� �s �p�e �c�i�f�i �c� �d �e�l�i �v �e�r �a �b�l �e�s� �f �o�r� �c�l�i �e �n�t �s� �a �n �d� �p�r �o �v�i �d �e �d� �l�i�t�t�l �e� �t�i �m �e� �f �o�r� �c�r�i�t�i �c �a�l� �o�r� �c�r �e �a�t�i �v �e� 
�d�i �a�l �o �g �u �e� �a �n �d� �r �e�f�l �e �c�t�i �o �n�.� �D �a�t �a �W �o�r �k�  ��c�l�i �e �n�t �s �� �w �e�r �e� �m �e �m �b �e�r�s� �o�f� �a� �l �o �c �a�l� �c�r�i �m�i �n �o�l �o �g �y� �d �e �p �a�r�t �m �e �n�t� �w �h �o� �p�r �o �v�i �d �e �d� 
�d �a�t �a�s �e�t �s� �a �n �d� �o�r�i �e �n�t�i �n �g� �t �a�s �k�s� �f �o�r� �t �h �e� �p�r �o�j �e �c�t�,� �w �h�i �c�h� �e �m �p �o �w �e�r �e �d� �u�s� �t �o� �c�r�i�t�i �c �a�l�l �y� �e �n �g �a �g �e� �w�i�t �h� �a �n�d� �c �o �m �m �u �n�i �c �a�t �e� 
�a�r�r �e�s�t� �d �a�t �a� �i �n� �w �a �y�s� �t �h �a�t� �f �o�r �e �g�r �o �u �n �d�e �d� �w �o�r �k �e�r �s �� �p �e�r �s �p �e �c�t�i �v �e�s� �o �n� �p �o�l�i �c �e�-�c �o �m �m �u �n�i�t �y� �r �e�l �a�t�i �o �n�s�.� �F�i �n �a�l�l �y�,� �a�s� �w �e� 
�o �p �e �n �e �d� �t �h�i �s� �p �a �p �e�r�,� �t �h �e� �i �s�s �u �e� �o�f� �p �o�l�i �c �e�-�c �o �m �m �u �n�i�t �y� �r �e�l �a�t�i �o �n�s� �i �s� �a� �p �a�r�t�i �c �u�l �a�r�l �y� �s �a�l�i �e �n�t� �s �o �c�i �a�l� �j�u�s�t�i �c �e� �i �s �s �u �e� �f �o�r� �B�l �a�c �k� 
�A �m �e�r�i �c �a �n�s�.� 
� 
�B �e�f�o�r�e� �c�o �n�t�i �n �u�i �n �g� �o �u�r� �a �n �a�l �y�s�i�s�,� �w �e� �a �c �k �n �o �w�l �e �d �g �e� �t �h �e� �p �o�s�i�t�i �o �n �a�l�i�t �y� �o�f� �o �u�r� �r �e�s �e �a�r �c �h� �t �e �a �m�,� �a�l�l� �o�f� �w �h �o �m� �a�r �e� �f�r �o �m� �t �h �e� 
�U �n�i�t �e �d� �S�t �a�t �e�s�.� �T �h �e� �l �e �a �d� �a �u�t �h �o�r�,� �w �h �o� �i �n�t �e�r �a �c�t �e �d� �m �o�s�t� �w�i�t �h� �w �o�r �k �e�r �s� �i �n� �t �h �e� �w �o�r �k�s �h �o �p�,� �i �s� �a� �w�h�i�t �e� �m �a�l �e� �f �a �c �u�l�t �y� 
�m �e �m�b �e�r� �w �h �o�s �e� �r �e�s�e �a�r �c �h� �d�r �a �w�s� �f�r �o �m� �t �h �e� �l �e �a�r�n�i�n �g� �s �c�i �e �n �c �e�s� �a �n �d� �c�r�i�t�i �c �a�l� �v�i �s �u �a�l�i �z �a�t�i �o �n�.� �T �h �e� �s �e �c �o �n �d� �a �u�t �h �o�r� �i �s� �a� �w�h�i�t �e� 
�f �e �m �a�l �e� �f �a �c �u�l�t �y� �m �e �m �b �e�r� �w �h �o�s �e� �r �e�s �e �a�r �c �h� �f �o �c �u�s �e�s� �o �n� �d �a�t �a� �a �c�t�i �v�i �s �m�.� �O�t �h �e�r� �a �u�t �h �o�r �s� �i �n �c�l �u �d �e� �a� �B�l �a �c �k� �f �e �m �a�l �e� �w �h �o� �i �s� �a� 
�l �e �a �d�i �n �g� �r �a �c�i �a�l� �e �q �u�i�t �y� �c �o �n�s �u�l�t �a �n�t� �i �n� �t �h�e� �c�i�t �y� �w �h �e�r �e� �D �a�t �a �W �o�r�k�s� �i �s� �l �o �c �a�t �e �d�,� �a �n �d� �t �w �o� �w�h�i�t �e� �f �a �c �u�l�t �y� �m �e �m �b �e�r �s�,� �o �n �e� 
�m �a�l �e� �a �n �d� �o �n �e� �f �e �m �a�l �e� �w �h �o�s �e� �r �e�s �e �a�r �c �h� �s �p �a �n�s� �p �a�r�t�i �c�i �p �a�t �o�r �y� �d �e�s�i �g �n� �a �n �d� �l �e �a�r �n�i �n �g�.� �A �d �d�i�t�i �o �n �a�l� �t �e �a �m� �m �e �m �b �e�r �s� �i �n �c�l �u �d �e� �a� 
�w�h�i�t �e� �P �h�. �D�.� �s�t �u �d �e �n�t� �a �n �d� �a� �B�l �a �c �k� �P �h�. �D�.� �s�t �u �d �e �n�t� �w �h �o� �h �a �v �e� �e �d �u �c �a�t�i �o �n �a�l� �b �a �c �k �g�r �o �u �n�d�s� �i �n� �c �o �m �p �u�t �e�r� �s �c�i �e �n�c �e�.� �T �e �a �m� 
�m �e �m �b �e�r �s� �h�a �v �e� �a� �l �o �n �g� �h�i �s�t �o�r �y� �o�f� �w �o�r �k�i �n �g� �w�i�t �h� �n �o �n�-�p�r �o�f�i�t� �a �n �d� �c�i �v�i �c� �o�r �g �a �n�i �z �a�t�i �o �n�s� �i �n� �t �h �e� �r �e �g�i �o �n� �a �n �d� �h �a �v �e� 
�c �o �n�s�i �s�t �e �n�t�l �y� �p �a�r�t�i �c�i �p �a�t �e �d� �i �n� �o �u�t�r �e �a �c �h� �a �n �d� �c �o �m �m �u �n�i�t �y�-�b �a�s �e �d� �r �e�s �e �a�r �c �h� �w�i�t �h� �t �h �e� �g �o �a�l� �o�f� �e�l�i �m�i �n �a�t�i �n �g� �s�t�r �u �c�t �u�r �a�l� �f �o�r �m�s� 
�o�f� �o �p �p�r �e�s�s�i �o�n� �a �n �d� �t �o� �d�i �s�t�r�i �b �u�t �e� �t �h �e� �r �e�s �o �u�r �c �e�s� �a �n �d� �o �p �p �o�r�t �u �n�i�t�i �e�s� �w �e� �h �a �v �e� �a �c �c �e�s�s� �t �o� �f �o�r� �t �h �e� �b �e �n �e�f�i�t� �o�f� �m�i �n �o�r�i�t�i �z �e �d� 
�c �o �m �m �u �n�i�t�i �e�s�.� �H �o �w �e �v �e�r�,� �w �e� �a �c �k �n �o �w�l �e �d �g �e� �t �h �a�t� �w �e� �a�r �e� �n �o�t� �p �o�s�i�t�i �o �n �e �d� �t �o� �c �o �n�t�r�i �b �u�t �e� �t �o� �s �c �h�o�l �a�r �s �h�i �p� �o �n� �t �h �e� �B�l �a �c �k� 
�A �m �e�r�i �c �a �n� �e �x �p �e�r�i �e �n �c �e�.� �R �a�t �h �e�r�,� �w �e� �s �e �e� �t �h �e� �c �o �n�t �e �x�t� �o�f� �D �a�t �a �W �o�r �k�s� �a�s� �a �n� �o �p�p �o�r�t �u �n�i�t �y� �t �o� �b �e�t�t �e�r� �u �n �d�e�r �s�t �a �n �d� �t �h �e� 
�d �e �v �e�l �o �p �m �e �n�t� �o�f� �a� �d �e �m �o �c�r �a�t�i �c� �d �a�t �a� �w �o�r �k �p�l �a �c �e� �t �h �a�t� �i �s� �i �n �c�l �u�s�i �v �e� �o�f� �i �n �d�i �v�i �d �u �a�l �s� �f�r �o �m� �e �x �c�l �u �d �e �d� �g�r �o �u �p�s� �a �n �d� �t �o� �b �e�t�t �e�r� 
�u �n �d �e�r �s�t �a �n �d� �h �o �w� �a �n �d� �w �h �y� �o �u�r� �c �o �n �c �e �p�t �s� �o�f� �d �a�t �a� �n �e �e �d� �t �o� �b �e� �e �x �p �a �n �d �e �d� �t �o� �a �c �c �o �u �n�t� �f �o�r� �a�l�t �e�r �n �a�t�i �v �e� �p �e�r �s �p �e �c�t�i �v �e�s� �i �n� 
�c �o �m�p �u�t �e�r� �a �n �d� �d �a�t �a� �s �c�i�e �n �c �e�.� �I �n� �t �h�i �s� �w �a �y�,� �t �h �e� �e �x �p �e�r�i �e �n �c �e�s� �r �e �p �o�r�t �e �d� �i �n� �t �h�i �s� �p �a �p �e�r� �w�i�t �h� �l �o �w �e�r� �i �n �c �o �m �e� �a �n �d� �B�l �a �c �k� 
�n �o �v�i �c �e� �d �a�t �a� �w �o�r �k �e�r �s� �p�r �o �v�i �d �e� �i �n�s�i �g �h�t �s� �i �n�t �o� �o �u�r� �i �n �c �o �m �e� �p�r�i �v�i�l �e �g�e� �a �n �d� �w �h�i�t �e �n �e�s�s� �a �n �d� �h �o �w� �t �h �a�t� �i �m �p �a �c�t �s� �d �a�t �a� �w �o�r �k�.� 
� 
� 
�5�.� �T �h �e �m �a�t�i �c� �a �n �a�l �y�s�i �s� �o�f� �i �n�t �a �k �e� �i �n�t�e �r �v�i �e �w�s� 
� 
�F�i �g �u�r �e� �1� �s �h �o �w�s� �e�x �c �e�r �p�t�s� �f�r �o �m� �s �e �m�i�-�s�t�r �u �c�t �u�r �e �d� �i �n�t �e�r �v�i �e �w�s� �w�i�t �h� �e �a �c �h� �w �o�r �k �e�r� �a�s� �t �h �e �y� �b �e �g �a �n� �t �h �e�i�r� �e �m �p�l �o �y �m �e �n�t� �a�t� 
�D �a�t �a �W �o�r �k�s�.� �I �n� �t �h �e� �f �o�l�l �o �w�i �n �g�,� �w �e� �u �n �p �a �c �k� �t �h �e�s �e� �e �x �c �e�r �p�t �s� �a �n �d� �s �h �a�r �e� �t �h�r �e �e� �p�r�i �m �a�r �y� �t �h �e �m �e�s� �t �h �a�t� �e �m �e�r �g �e �d� �f�r �o �m� �o �u�r� 
�a �n �a�l �y�s�i �s� �o�f� �t �h �e�s �e� �i �n�t �e�r �v�i �e �w�s�.� 
� 

�F�i�g �u�r �e� �1�.� �E �x �c �e�r �p�t �s� �f�r �o �m� �i �n�t�e�r �v�i �e�w�s� �w�i�t �h� �e �a �c �h� �n �o �v�i �c �e� �d �a�t �a� �w �o�r �k �e�r� �a�t� �t �h �e� �s�t �a�r�t� �o�f� �t �h �e�i�r� �e �m �p�l �o �y �m �e �n�t� �d �e�s �c�r�i �b�i �n �g� 
�t �e�r �m�s� �s �u �c �h� �a�s� �d �a�t �a� �c �o�l�l �e �c�t�i �o �n�,� �d �a�t �a� �w �o�r �k�,� �a �n �d� �d �a�t �a� �v�i �s �u �a�l�i �z �a�t�i �o �n� 

� 
� 

� 
� 
� 

�T �h�i �s� �c �o �n�t �e �n�t� �d �o �w �n�l �o �a �d �e �d� �f�r �o �m� 
�7 �5�. �5 �8�. �5�. �2 �1 �8� �o �n� �F�r�i�,� �3 �0� �J �a �n� �2 �0 �2 �6� �2 �0�: �4 �0�: �3 �1� �U �T �C� 

�A�l�l� �u�s �e� �s �u �b�j �e �c�t� �t �o� �h�t�t �p�s�:�/�/ �a �b �o �u�t�.�j �s�t �o�r�. �o�r �g�/�t �e�r �m�s



1 1 4  

5. 1. F o r m al d at a s ci e n c e t e r mi n ol o g y is u nf a mili a r  
 
Pr of essi o n al  d at a s ci e ntis ts, r ese ar c h er s, a n d e d u c a t or s fr eq u e ntl y ass u m e t h at t er m s s u c h as d at a, d at a c oll e cti o n, 
a n d  d at a a n al y sis ar e f a mili ar t o a g e n er al a u di e n c e a n d st u d e nts. A n i niti al fi n di n g fr o m o ur a n al y sis of 
i nt er vi e ws wit h e a c h n o vi c e d at a w or k er s u g ge sts t his is n ot al w a y s t h e c a s e, e v e n f or t h os e  w h o ar e as piri n g t o 
w or k wit h d at a i n t h eir pr of essi o n al c ar e er s. T w o  w or k er s i n di c at e d t h e t er m s d at a a n d d at a c oll e cti o n w er e 
e ntir e l y n e w t o t h e m . For e x a m pl e, w h e n as k e d a b o ut t h e t er m d at a c oll e cti o n, S h a n n o n  r es p o n de d, “ D a t a 
c oll e cti o n ? …  t hat ’s t h e  first ti m e I’v e h e a r d t h at t er m. ”  W hil e e a c h of t h e ot h er t hr e e w or k er s s h ar e d t h at t h e y 
h a d h e ar d t h es e t er m s b ef or e, t h e y als o i n di c at e d t h e y w er e u n s ur e of t h eir m e a ni n g . F or i n st a n c e, T err a n c e  
d efi n e d d a ta as “ T h e e v e r y d a y u s e t h at p e o pl e u s e i n t h e wo rl d t o li k e k n o w w h at ’s t his a n d li k e w h at w o ul d b e 
t his a n d h o w w o ul d w e b e a bl e t o u s e it t o m a k e t h e w o rl d a b ett er pl a c e. ” F urt h er , all  fi v e w or k er s w e 
i nt er vi e w e d i n di c at e d t h at t er m s s u c h as d at a a n al ysis a n d d at a  e x pl or at i o n w er e c o m pl et el y n e w t o t h e m. 
 
 
5. 2. E v e r y d a y l a n g u a g e t o h u m a ni z e a n d c o nt e xt u ali z e d at a s ci e n c e t e r mi n ol o g y a n d p r a cti c es  
 
W hil e  t h es e t er m s m a y h a v e b e e n n e w t o w or k er s at first, wit h s o m e pr o m pti n g b y t h e i nt er vi e w er  t o e x pl ai n 
th es e t er m s i n  r el atio n t o t h eir o w n li v es , e a c h n o vi c e d at a w or k er w as a bl e t o c h ar a ct eri z e t h e m u si n g e v er y d a y 
l a n g u a g e. T h eir  e v er y d a y l a n g u a g e hi g hli g ht e d  w h at w e i nt er pr et e d as h u m a n a n d c o nt e xt u al di m e n si o n s.  
 
F or e x a m pl e, w h e n as k e d t o d efi n e t h e t e rm d at a c oll e c ti o n, Terr a n c e s h ar e d “ c ol l e cti n g ra w d at a a n d u si n g it. ”  
T err a n c e w as t h e n pr o m pt e d t o d es cri b e t h e t er m i n r el ati o n t o b as k et b all, a s p ort  h e str o n gl y i d e ntifi e d wit h, a n d 
e x p a n d e d his d efi niti o n t hr o u g h a n e x a m pl e s a yi n g, “ First, I w o ul d s h o w, li k e, it w o ul d b e a n a m e a n d it w o u l d 
s h o w t h e p oi nts, r e b o u n d s a n d a ssists a n d, li k e, e v er y p oi nt t h at h e m a k e s y o u writ e d o w n, w a s it a t w o p oi nt er  
o r w a s it a t h r e e p oi nt er o r if it w a s a r e b o u n d, li k e, h o w m a n y r e b o u n d s di d h e g r a b. Y o u writ e, t al ly it d o w n, 
a n d it w o ul d b e a t ot al. Y o u  s u m t h at  u p, a n d y o u p ut t h at d o w n o n t h e s h e et. ”  W hil e m a ki n g t his st at e m e nt, 
T err a n c e g est ur e d as if h e w as c o n str u cti n g a d at a t a bl e wit h e a c h r o w c h ar a ct eri zi n g a b as k et b all pl a y er a n d 
c ol u m n s i n di c ati n g r e b o u n d s, p oi nts, a n d assist s. T h e t o p ri g ht i m a g e i n Fi g ur e 1 s h o ws T err a n c e u si n g a g est ur e 
t o c o n str u ct o n e r o w of t his t a bl e. 
 
Si mil arl y, i n c h ar a ct eri zi n g t h e t er m d at a w or k S h a n n o n s h ar e d, “I g u ess w h at it m e a n s i s j u st li k e w h e n y o u ’r e 
w o r ki n g wit h t h at d a ta it ’s li k e y o u a r e tr yi n g t o fi g u r e o ut t h e o v er all li k e w h at c a n y o u d o t o b ett er t h at d at a I 
g u ess u m I ’m n ot c u z I d o n ’t r e all y w o r k wit h d at a s o o n ce I d o I f e el li k e t h e o v e r all w h e n I d o w o r k wit h it it ’s 
j u st t o b ett er t h at d at a. ” S u b s e q u e ntl y, s h e  p o s e d diff er e nt q u e sti o n s o n e mi g ht as k a b o ut d at a or d at a c oll e cti o n 
i n cl u di n g “ W h at is t h e b est w a y t o c oll e ct d at a i n t h e b est w a y ? ”  T h es e q u esti o n s i n t ur n l e d h er t o d es cri b e 
c o n c e pts s u c h as t h e n oti o n of “f ulfilli n g d esti n y. ”  F ulfilli n g d esti n y c h a r a ct eri z es t he pri m a r y g o al of d at a w ork 
i n S h a nn o n ’s vi e w: to m a k e d at a u s ef ul t o ot h er p e o pl e a n d or g a ni z ati o n s  —  t h at is, t o f ulfill t h e d at a ’s d esti n y. 
T h e t o p l eft i m a g e of Fi g ur e 1 s h o ws t h e m o m e nt S h a n n o n u s e d  t h e t er m f ulfilli n g d esti n y. It s h o ws h er  
g est uri n g as if s h e is h a n di n g a d at a s et t h a t s h e h as m a d e u s ef ul t o a n ot h er h u m a n b ei n g or or g a ni z ati o n, t o 
d es cri b e f ulfilli n g t h eir d esti n y. I nf or m e d b y K a h n ( 2 0 2 0) as w ell as V a n W art et al. ( 2 0 2 0), w e s u g g est S h a n n o n 
u s es e v er y d a y l a n g u a g e a n d g e st ur e t o c h ar act eri z e  as p e cts of  d at a wr a n gli n g a s a n i n h er e ntl y s o ci al a n d 
h u m a nisti c pr a cti c e i n w a y s t h at e x p a n d d o mi n a nt c o n c e pti o n s of d at a wr a n gli n g ( als o s e e R u b el et al., 2 0 1 7).  
 
W hil e L e o als o  at first str u g gl e d  t o t al k a b o ut t h e t er m d at a, h e e v e n t u all y d efi n ed  d at a as “ Y e a, li k e m u si c  gi v e s 
a l ot of d et ail a b o ut y o u k n o w w h er e y o u a r e i n y o u r lif e. I f e el li k e, y o u k n o w, 2 4-2 5 [ y e ar -ol d s] m o st li k el y a r e 
g oi n g t o list e n t o s o m et hi n g a littl e bit m o r e i n a p p r o p ri at e … b ut t h e n a g ai n y o u h a v e t o t hi n k  a b o ut w h at y e a r 
t h e y w er e b o r n i n … a n d t o m e, t h a t’s, li k e, d at a …t o m e, y o u g ott a p ut t h e y e a r t h e y w er e b o r n i n t o s e e w h at 
g e n r e of m u si c w a s o ut t h er e, u h, c oll e cti n g it fr o m p e o pl e y o u k n o w a n d s e e w h at it is. ”  L e o, w h o s a n g i n his 
s c h o ol ’s c h or u s f or m a n y y e ar s, u s es e v er y d a y l a n g u a g e a n d m u si c t o c h ar a ct eri z e h o w a g e a n d g e nr e of m u si c 
m u st b e u n d er st o o d r el ati o n all y  t o fi g ur e o ut “ w h er e y o u ar e i n y o ur lif e.”  W e s u g g est his d es cri pti o n s r es e m bl e 
t h e pr a cti c e of  d at a c o nt e xt u ali z ati o n , or  t h e n oti o n th at d at a m u st al w a y s b e u n d er st o o d i n c o nt e xt.  
 
 
5. 3. Usi n g  g est u r e t o c o m m u ni c at e  d at a s ci e n c e t e r mi n ol o g y a n d p r a cti c es  
 
G est ur e is a  f u n d a m e nt al r es o ur c e i n h u m a n c o m m u ni c ati o n a n d h as b e e n st u di e d i n m a n y dis ci pli n es i n cl u di n g 
m at h e m ati cs a n d s ci e n c e e d u c ati o n ( Ali b ali  & N at h a n, 2 0 1 2; M c N ei l, 1 9 9 2). Y et, c o m p ut er a n d d at a s ci e n c e 
e d u c ati o n r es e ar c h r ar el y st u di es g est ur e . E xt a nt r es e ar c h pri m aril y f o c u s es o n h o w t e a c h er s u s e g est ur es t o 
c o m m u ni c at e c o m p ut er s ci e n c e c o n c e pts t o st u d e nts i n cl assr o o m s ( S ol o m o n, 2 0 2 1 ) rat h er t h a n  h o w g est ur e is  
c ul t ur all y or g a ni z e d a n d i m pr o vis e d i n sit u at e d a cti vit y ( R o g off, 2 0 0 3 ; als o s e e D a vis et al., 2 0 2 0).  
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G est ur e w as u s e d b y  all d at a w or k er s t hr o u g h o ut t h eir i nt er vi e ws  t o c o m m u ni c at e d at a s ci e n c e t er mi n olo g y a n d 
pr a ct i c es i n wa y s t h e y c o ul d n ot d o t hr o u g h t a l k al o n e. T h e pr e vi o u s  a n al y sis of Fi g ur e 1 hi g hli g ht e d S h a n n o n ’s 
u s e of g est ur e t o c h ar a ct eri z e t h e c o n c e pt of f ulfilli n g d esti n y (t o p l eft) as w ell as T err a n c e ’s u s e of g est ur e t o 
c o n str u ct a r e pr es e n t ati o n of o n e r o w of a d at a t a bl e (t o p ri g ht). Fi g ur e 1 als o s h o ws a m o m e nt w h e n Jal e n u s e d a 
g est ur e t o h el p h er m a k e a n a n al o g y b et w e e n a r e c e pti o nist w h o or g a ni z es fil es t o a d at a w or k er w h o or g a ni z es 
d at a. J al e n ’s h a n d r e pr es e nts a fil e t h at s h e is sl o wl y pl a ci n g i nt o a fil e c a bi n et as a r e c e pti o nist w o ul d. Li k e wis e, 
t h e fi g ur e s h o ws Ni a u si n g  a g est ur e t o d es cri b e d at a a n al y sis  ( b ott o m l eft). D uri n g t h e pi ct ur e d m o m e nt, e a c h of 
h er h a n d s r e pr es e nts a diff er e nt s et of i nf or m ati o n , a n d s h e bri n g s  h er h a n d s t o g et h er t o r e pr es ent  t h e m er gi n g of 
i nf or m ati on s e ts n e c essit at e d b y d at a a n al y sis. Fi n all y, t h e fi g ur e s h o ws h o w L e o  ( b ott o m ri g ht) is u si n g a 
g est ur e w hil e h e m a k es t h e f oll o wi n g st at e m e nt: “ S o, I f e el li k e d at a h a s li k e t his i nfi nit y a n d b e y o n d st a g es 
w h er e y o u c a n d o t h o u s a n d s of st e p s t o c o m pl et e  w h a t e v e r t h e d at a p r oj e ct t h at y o u a r e d oi n g. ” W e s u g g est h e 
u s es g est ur e t o  c h ar a ct eri z e  ti m e a n d p arti c ul arl y, t h e si g nifi c a nt a m o u nt of ti m e h e f e els it c a n t a k e t o c o m pl et e 
d at a -ori e nt e d pr oj e cts.  
 
T h e s e  e x c er pts s h o w t h e v aryi n g w a y s  w or k er s u s e d  g es t ur e t o a m plif y t h e c o n c e pt of f ulfilli n g d esti n y; m a k e a n 
a n al o g y b et w e e n a d at a w or k er a n d a r e c e pti o nist; c o n str u ct a r e pr es e nt ati o n of a d at a t a bl e; d es cri b e t e c h ni c al 
as p e cts of m er gi n g d at a s ets; a n d  c h ar a ct eri z e ti m e t hr o u gh t h e n oti o n of i nfi nit y a n d b e y o n d.  
 
I n s u m m ar y, w e i d e ntifi e d t hr e e t h e m es t h at e m er g e d fr o m o ur a n al y sis of i nt er vi e ws wit h w or k er s as t h e y b e g a n 
t h eir e m pl o y m e nt: T h e u nf a mili arit y of d at a s ci e n c e t er mi n ol o g y, u s e of e v er y d a y l a n g u a g e t o c o n t e xt u ali z e d at a 
s ci e n c e pr a cti c es, a n d  u s e of  g est ur e  t o c o m m u ni c at e d at a s ci e n c e t er mi n ol o g y a n d pr a cti c es. O ur f oll o wi n g c a s e 
st u d y a n al y sis pr es e nts  a diff er e nt ki n d of a n al y sis t h at e x p a n d s o n s o m e of t h es e t h e m es  a n d p arti c ul arl y, t h e 
r ole of e v er y d a y  l a n g u a g e in criti c al n o vi c e d at a w or k . 
 
 

6. C as e st u d y a n al ysi s  
 
I n t h e s e c o n d p art of o ur a n al y sis, w e d es cri b e Ni a, L e o, a n d J al e n ’s e x p eri e n c e s d uri n g a 1 0 -w e e k pr oj e ct t o 
e x pl or e u si n g  d at a t o s u p p ort p oli c e -c o m m u nit y r el ati o n s. T h e pr oj e ct c a m e t o D a t a W or k s fr om a c a d e mi c 
c oll e a g u es w h o w or k  i n a  cri mi n ol o g y d e p art m e nt. I n c o nsi d eri n g t h e pr oj e ct, our m oti v ati o n t o i n v ol v e t h es e 
d at a w or k er s w as t hr e e -f ol d: E m p o w er w or k er s t o criti c all y dis c u ss  p oli ci n g t hr o u g h d at a c oll e ct e d i n t h eir l o c a l 
c o m m u niti es  w hil e si m u lt a n e o u sl y c h all e n gi n g a n d  e x p a n di n g o ur o w n w orl d vi e ws a n d v al u e s y st e m s a b o ut 
p oli ci n g; e n g a g e w or k er s i n t h e pr o c e ss of cr e ati n g t h eir o w n d at a cl e a ni n g pl a n;  a n d cr e at e d at a vis u ali z ati o n s 
i nf or m e d b y w or k er s i nt er a cti o n s wit h p oli c e  a n d o p p r essi o n e x peri e n c e d b y t h e c o m m u niti e s t h e y li v e d . 
 
W e first d es cri b e a n i niti al w or k s h o p t h at b uilt o n o ur e xisti n g r el ati o n s hi p s wit h t h es e d at a w or k er s a n d ai m e d t o 
e m p o w er w or k er s t o d e ci d e if t h e y w a nt e d t o t a k e o n t h e pr oj e ct. S u b s e q u e n tl y, w e a n al y ze t h eir pr o gr essi o n 
o v er si x w e e k s t o  d e v e l o p a n d c arr y o ut a d at a cl e a ni n g pl a n f or a n arr est d at as et. Fi n all y, w e ill ustr at e h o w 
w or k er s vis u ali z e d a n d criti c all y r ei nt er pr et e d t his d at a i n c oll a b or ati o n wit h o ur r es e ar c h t e a m.  
 
 
6. 1. I nt r o d u ct o r y w o r k s h o p  
 
T h e w or k s h o p o p e n e d wit h a n h o ur -l o n g c o n v er s ati o n a b o ut  w or k er s ’ ali g n m e nts t o arr est d at a a n d p oli ci n g.  
W or k er s i n di c at e d t h e y h a d n e v er s e e n arr est d at a b ef or e  a n d w er e d e e pl y i nt er est e d i n t his pr oj e ct b e c a u s e of 
p er s o n al e x p eri e n c e s w it h p oli ci n g. L e o a n d Ni a  willi n gl y s h ar e d t h e y h a d m ul ti pl e e n c o u nt er s wit h t h e p oli c e 
a n d h a d b e e n arr est e d  m ulti pl e ti m es . O n e d es cri b e d  t h e d e h u m a ni zi n g e x p eri e n c e of b ei n g “l o c k e d u p f o r 3 3 
d a y s ” a n d u n a bl e  “ t o s h o w er f o r 5 d a ys.”  T h e y als o s h ar e d p o siti v e r el ati on s hi p s t h e y  h a d wit h p oli c e ; o n e 
w or k er d e scri b e d  e nj o yi n g  s p e n di n g ti m e wit h a n offi c er i n t h eir n ei g h b or h o o d  r e g ul arl y. A m o n g  all t h e w or k er s , 
p oli c e  h a d a  si g nifi c a nt pr es e n c e  i n t h eir li v es a n d c o m m u niti es . 
 
Aft er t h e dis c u ssi o n c o v eri n g w or k er s ’ p er s o n al , r a ci ali z e d, a n d p oliti c al e x p eri e n c e s  wit h  p oli ci n g , w e vis u all y 
e x pl or e d a s a m pl e t a b ul ar arr est d at as et fr o m t h e cli e nt t h at e n c o d e d arr ests, al o n g wit h offi c er a cti vit y fr o m a 
l o cal p oli c e d e p art m e nt fr o m  2 0 1 4 – 2 0 1 9 . Arr ests i n t h e d at a s et w er e e n c o d e d wit h  s p ati al f e at ur es s u c h as 
a d d r ess, l o n git u d e, a n d l atit u d e ; t e m p or al f e at ur es s u c h as t h e d at e a n d ti m e; cl assifi c ati o n s b as e d o n g e n d er, 
r a c e, a n d a g e; a n d st a n d ar di z e d m e a s ur e s f or r e p orti n g cri m e u s e d b y p oli c e d e p art m e nts t hr o u g h sy st e m s s u c h 
a s t h e U n ifie d Cri m e R e p orti n g ( U C R) P r o gr am  i n cl u di n g p oli c e b e at , offi c er s hift, a n d arr est t y p e ( e. g., 
h o mi ci d e, b ur gl ar y , t h eft). 
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W e t h e n e m pl o y e d vis u ali z ati o n t o ols  t o e x pl or e  t his d at a . W hil e w or k er s f o u n d s u c h t o ols “ c o ol,” t h e y str u g g l e d 
t o s e e t heir v al u e a n d f elt vi e wi n g t h e d at a a s a t a bl e w as m or e m e a ni n gf ul b e c a u s e it w as a f a mili ar 
r e pr es e nt ati o n a n d yi el d e d m or e d et ails of t h e d at a. L at er i n t h e a n al y sis w e r et ur n t o t h eir e v ol vi n g p er c e pti o n s 
a b o ut vis u ali z ati o n.  
 
T h e t a bl e v ie w  all o w e d e a c h w or k er to r e c o g ni z e  t h e e n or m o u s ra ci al  dis p arit y i n r e p ort e d arr ests  as w ell as 
s p e cifi c pl a c e s e n c o d e d i n t h e d at as et. As L e o  d es cri b e d, “ W e k n o w all … I k n o w e v er y pl a c e o n t his ri g ht h er e. ”  
T h e first h u n dr e d r o ws of t h e d at as et pr e d o mi n a ntl y dis pl a y e d arr ests o f p e o pl e e n c o d e d as Bl a c k  fr o m 
n ei g h b or h o o d s i n w hi c h t h e w or k er s li v e d a n d w or k e d . T h eir  li v e d e x p eri e n c e s wit h p oli c e als o l e d t h e m t o as k 
a n d a n s w er q u esti o n s a b o ut w h at c o n stit ut e d a n arr est , w h at i nf or m ati o n w e nt i nt o a p oli c e r e p ort, a n d  h o w ot h er 
p e o pl e a n d offi c er s i nt er pr e t e d th is d at as et. Li k e wi s e, t h e y  w er e a bl e t o s e e h o w d at a b e c o m e e n c o d e d fr o m t h eir 
li v e d e x p eri e n c e s i n w a y s t h at w er e n e w a n d pr e vi o u sl y i n visi bl e t o t h e m. T h e w or k er s als o s u g g est e d t h eir o w n 
n a m es f or  c ol u m n  h e a d er s s u c h as U C R _ Lit er al  (a st a n d ar d w a y  t o ch ar a ct eri z e arr est t y p e ), w hi c h si g n al e d t h e 
t y p e of arr est m a d e b y a n offi c er. In t his c a s e t h e y s u g g est e d “ g ot c h a ”  f or t h e h e a d er n a m e.  
 
As w e c oll e cti v el y vi e w e d t his d at as et, t h e r es e ar c h t e a m i ntr o d u c e d a n d d is c u ss e d t he n oti o n of u nr e p ort e d 
arr ests , i n h er e nt bi as  i n arr est  d at a  c oll e ct e d b y p oli c e d e p art m e nts ; h o w t h e u s e of pr e di cti v e p oli ci n g s y st e m s 
b as e d o n s u c h  d at a r ei nf or c e d t h e m ar gi n ali z ati o n of c o m m u niti es w h er e  w or k er s  li v e d; a n d ot h e r criti c al 
q u e sti o n s a b o u t arr est  d at a . T h es e t o pi c s w er e  q uit e n e w t o w or k er s  a n d b e c a m e ar e a s w e w o ul d r e visit  
t hr o u g h o ut t h e pr oj e ct .  
 
At t h e w or k s h o p ’s c o n cl u si o n , w or k er s e m p h asi z e d t h e y w a nt e d t o t a k e o n t his pr oj e ct. T o f urt h er e m p o w er 
t h e m t o s h a pe  t h e pr oj e ct i n w a y s t h at w er e u ni q u el y e n c o ur a g e d  b y t h e cli e nt , w e as k e d t h e m t o r efl e ct o n t h e 
f oll o wi n g pr o m pt: W h at w a y s w o ul d y o u li k e t o u s e t h es e d at a wit h y o ur c o m m u nit y, f a mil y, or ot h er s as p art of 
t his pr oj e ct ? Fi g ur e 2  ill ustr at es p art of L e o’s r es p o n s e t h at b e c a m e  c e ntr al t o l at er st a g es of t h e proj e ct . L e o u s e d 
p ai nt t o cr e at e a h a n d pri nt of his h a n d w h er e c ol or e n c o d es diff er e nt arr est t y p es a n d t h e a m o u nt of s p a c e 
r e pr es e nt e d b y e a c h c ol or o n t h e h a n d pri nt c orr es p o n d s t o L e o ’s r o u g h i nt er p ret ati o n of t h e n u m b er of  arr ests f or 
diff er e nt arr est t y p es. F or e x a m pl e, r e d e n c o d es h o mi ci d e  a n d c o v er s o nl y t h e fi n g erti p s of e a c h fi n g er i n di c ati n g 
f e w er h o mi ci d es  t h at o c c ur i n c o m p aris o n t o ot h er arr est t y p es i n t h e d at as et. I n t h e fi g ur e t e xt, L e o e x pl ai n s his  
v i e w of t h e h a n d pri nt as a m et h o d t o h u m a ni z e arr est d at a a n d s p e a k b ot h t o p oli c e a n d t h e c o m m u nit y. 
 

Fi g u r e 2 . L e o ’s i niti al s k et c h a n d writt e n r efl e cti o n e x c er pt of a h a n d pri nt t o r e pr es e nt arr est d at a, bri n g 
a w ar e n ess t o his cit y, a n d f o st e r r el ati o n s bet w e e n p oli c e a n d t h e c o m m u nit y  

 
 
 
6 .2 . D ata cl e a ni n g  
 
S u b s e q u e ntl y,  w or k er s d e v el o p e d a n d c arri e d o ut t h eir o w n pl a n t o cl e a n a p u bli cl y a v ail a bl e 2 0 2 0 arr est d at as et 
fr o m a  l o c al p oli c e d e p art m e nt . W e s el e ct e d t his d at as et i n c oll a b or ati o n  wit h o ur  cli e nt b e c a u s e it w as f or m att e d 
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u si n g t w o  diff e re nt cri m e r e p orti n g s y st e m s , c oi n ci di n g wit h t h e st art  of a n ati o n al eff ort t o u p d at e w a y s arr est 
d at a w er e e n c o d e d . T h e d at a m er gi n g pr oj e ct o p e n e d s p a c e f or w or k er s t o e n g a g e i n c o m m o n a n d i m p ort an t 
cl e a ni n g t as k s i n cl u din g  m er gi n g t w o diff er e ntl y  f or m att e d d at a t a bl es, st a n d ar d i zi n g c ol u m n f or m ats ( e. g., 
st a n d ar di zi n g d at e st a m p s), a n d a d dr essi n g missi n g d at a a n d e n c o di n g err or s . 
 
F or e a c h w or k er, d e v el o pi n g a n i niti al s et of st e p s t o b e gi n cl e a ni n g t his d at as e t w as an i m p o si n g n e w t as k, o n e 
t h e y vi e w e d  as e xtr e m el y c h all e n gi n g a n d hi g hl y cr e ati v e. F or e x a m pl e,  Ni a  a n d L e o  s h ar e d t h e f oll o wi n g 
e x c h a n g e  aft er att e m pti n g  t o d e v el o p a n i niti al s et of st e p s: 
 
Ni a : I’m g oi n g t o b e h o n est I h a v e n o str u c tur e wit h t his  d at a …I d o n ’t k n o w w h at I ’m l o o ki n g f or, I n e e d s o m e 
i n str u cti o n s …I f e el li k e I’m l o o ki n g f or it m y s elf a n d I d o n ’t k n o w …I’m s o u s e d t o u s r u n ni n g t h e pl a y  
 
L e o: If I ’m a d o ct or b ut y o u j u st g a v e m e a q ui c k littl e pr e p s h e et a n d I ’m r u n ni n g i n  h er e a n d t h e n y o u g ot h is 
w h ol e b o d y s h o wi n g u p a n d y o u  j u st s h o wi n g m e his f o ot a n d y o u t ell m e t o u nti e s o m et hi n g...I’m n ot g oi n g t o 
k n o w t h e f ull e xt e nt of w h at is g oi n g o n u p all t h e w a y u p u n d er  
 
Ni a : Y e a h t h er e’s n o h a n d w al ki n g …if I d o n ’t g et t his st e p ri g ht … h e ’s d e a d! L a u g hi n g … t h at’s h o w I f elt w it h 
t his …If I d o n ’t g et t his o n e t hi n g ri g ht it’s n ot m a c hi n e r e a d a bl e  
 
L e o: Y e a h b ut y o u s e e w e h a v e t h e fr e e d o m w e g ot t h e fr e e d o m t h at ’s w h at t h e y t elli n g u s …t h at ’s w h at w e g ot 
t o k e e p i n mi n d w e h a v e th e fr e e d o m t o g o a b o ut it  li k e we ’r e fr e e ri g ht n o w t h at’s w h y it ’s h ar d  
 
As Ni a  d es cri b es , i n pri or pr oj e cts t h e w or k er s f o c u s e d o n “r u n ni n g t h e pl a y ”  b y f oll o wi n g cl e ar, pr e d efi n e d 
i n str u cti o n s a b o ut h o w t o i n p ut a n d f or m at d at a. L e o e xt e n d s Ni a ’s st at e m e nt, a n al o gi zi n g  t h e c h all e n g es of 
d e v el o pi n g i niti al cl e a ni n g st e p s t o a d o ct or b ei n g a bl e t o s e e t h e e ntir et y of a p ati e nt ’s n e e d s, b ut o nl y h a vi n g 
i nf or m ati o n a b o ut t h at p ati e nt’s f o ot. As L e o s u m m ari z es, h a vi n g t h e  “fr e e d o m ” t o d e v el o p t h eir o w n s et of  
cl e a ni n g st e p s w as  n e w a n d c h al l e n gi n g. 
 

Fi g u r e  3 . Di a gr a m s a n d R E A D M E fil e e x c er pts cr e at e d b y w or k er s d uri n g d at a cl e a ni n g  

 
 
Fi g ur e 3  s h o ws re pr es e nt ati o ns w or k er s cr e at e d at t h e b e gi n ni n g a n d e n d of t h eir cl e a ni n g pr o c e ss . Fi g ur e 3 A is a 
list cr e at e d b y w or k er s o ut li ni n g i niti al st e p s t h e y cr e at e d t o cl e a n t his d at as et. O n o n e h a n d, it s h o ws h o w 
w or k er s w er e a bl e t o d e v el o p s e v er al cl e ar st e p s i m p ort a nt t o d at a cl e a ni n g f or t his pr oj e ct, i n cl u di n g r e c o g ni zi n g 
t h e n e e d t o m er g e c ol u m n s  fr o m diff er e nt d ata t a bl es  a n d dr a wi n g fr o m p ast pr oj e cts t o i nf or m t as ks f or t his 
pr oj e ct. O n t h e ot h er h a n d, it hi g hli g hts a k e y c h all e n g e w or k er s f a c e d r e g ar d in g h o w t o d et er mi n e w h at l e v el of 
d et ail s h o ul d b e c a pt ur e d i n e a c h st e p. F or e x a m pl e, li n es s u c h as “ W e c o ul d u s e d at e, l o c a ti o n, n p u 
[N ei g h b or h o o d Pl a n ni n g U nit s], a n d c h ar g es t o st art off t h e cl e a ni n g pr o c e ss ” ar e a b str a ct. As w or k er s w o ul d 
fi n d, s u c h st e p s w er e n ot d et ail e d e n o u g h t o c h ar a ct eri z e s p e cifi c t as ks r e q uir e d f or t h e d at as et. Fi g ur e 3 B 
ill ustr at es a su b s e q u e nt lis t w or k er s c r e at e d a f e w d a y s l at er t h at r efi n es cl e a ni n g st e p s i nt o “ pr e p w or k ” a n d 
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“ cl e a ni n g t as ks. ” T his list is m or e d es cri pti ve  i n its o v er ar c hi n g or g a ni z ati o n a n d or d eri n g of  t as ks, hi g hli g hti n g 
w or k er s ’ a bilit y t o r efi n e t h eir i niti al s te p s . F or e x a mpl e, t h e y re c o g ni z e d  t h at t h e y n e e d e d t o ch e c k d at a f or m ats 
f or e a c h c ol u m n t o m er g e c ol u m n s fr o m diff er e nt d at a t a bl es.  
 
Fi g ur e 3 C  w as pr o d u c e d at t h e e n d of t h eir cl e a ni n g pr o c ess . It is a n e x c er pt of w or k er s’ att e m pts t o tr a n sl at e 
t h eir ste p s i nt o a R E A D M E t e m pl at e fil e pr o vi d e d b y o ur cli e nt. R E A D M E fil es ar e u s e d t o d es cri b e a d at as et ’s 
c o nt e nts, s u m m ari z e d at a cl e a ni n g t as ks, a n d pr o vi d e ot h er c o nt e xt u al d o c u m e nt ati o n f or f ut ur e s el f a n d o utsi d er 
c o m pr e h e n si o n. S u c h d o c u m e nt ati o n is ess e n ti al t o c o n d ucti n g effi c i e nt, u s ef ul, a n d et hi c al d at a cl e a ni n g w or k. 
W e i ntr o d u c e d w or k er s t o pr a cti c es of cr e ati n g R E A D M E fil es as t h e y b e g a n  cl e a ni n g d at a a n d w or k er s 
it er ati v el y u p d at e d a c oll a b or ati v e R E A D M E fil e e a c h w e e k as t h e y cl e a n e d d at a.  
 
T h e  fi g ur e hi g hlig hts a n  i n no v ati o n  w or k er s d e v el o p e d t o s u pp ort t h eir c oll a b or ati v e d e v el o p m e nt of a 
R E A D M E fil e. S p e cifi c all y, t h e y u s e d  c ol or -c o d e d t e xt  t o i n di c at e w hi c h w or k er p erf or m e d c ert ai n  t as ks, t o 
b ett er s u p p ort t h eir c oll a b or ati v e w or k . At t h e s am e ti m e , t h e fi g ur e h el p s r e v e al s e v er al c h all e n g es  t h e wo r k er s 
f a c e d w h e n tr a n sl ati n g  m or e i nf or m al d es cr i pti o n s of cl e a ni n g st e p s as r e pr es e nt e d b y lists i nt o a m or e f or m al 
R E A D M E fil e r e pr es e nt ati o n. F or e x a m pl e, pr o vi di n g a s p e cifi c e x a m pl e of h o w t h e y  p erf or m e d t as k s f or e a c h  
st e p pr o v e d e xtr e m el y c h a ll e n gin g. Li k e wis e, w hil e i n di c ati n g w hi c h w or k er p erf o r m e d e a c h t as k w as i m p ort a nt 
f or t h eir o w n d at a cl e a ni n g w or k, t his i nf or m ati o n w o ul d b e l ess u s ef ul t o ot h er s w h o w o ul d r e a d a n d p o ssi bl y 
u s e t h eir R E A D M E fil e i n t h e f ut ur e. M or e o v er, w or k ers f o c u s e d  o n c a rr yi n g o ut t h eir i niti al st e p s i n t h e 
R E A D M E fil e , e v e n if t h e y dis c o v er e d t h at a d di n g or r e m o vi n g ot h er st e p s w o ul d e n h a n c e t h e d at a cl e a ni n g 
pr o c e ss. I n ot h er w or d s, c h a n gi n g t h eir i niti al st e p s w a s s e e n as t o o c h all e n gi n g . T h u s, t h e s a m e i niti al si x st ep s 
fr o m Fi g ur e 3 B ar e r efl e ct e d i n Fi g ur e 3 C. 
 
I n s u m m ar y, t his fi g ur e ill ustr at es t h es e d at a w or k er s c o ul d  d e v el o p a d at a cl e a ni n g pl a n f or t h e first ti m e, b ut 
als o d o c u m e nts  c h all e n g es  t h e y f a c e d. W e dis c u ss l at er h o w m a n y  of t h es e c h all e n g es  hi g hl i g ht op p ort u niti es t o 
e x p a n d t h e  d esi g n of tr a diti o n al d at a cl e a ni n g t o ols a n d pr a cti c es t o b ett er s u p p ort n o vi c e d at a w or k.  
 
 
6. 3 . P a rti ci p at o r y vis u ali z ati o n  
 
T h e fi n al st a g e of t h e pr oj e ct b e g a n wit h  a tw o -h o ur  w or k s h o p  w h er e w or k er s i m p ort e d a n d e x pl or e d  t h eir 
cl e a n e d d at as et wit h diff er e nt e x pl or at or y vis u ali z ati o n t o ols i n cl u di n g a g e o vis u ali z ati o n t o ol w e d e v el o p e d i n 
pri or w or k c all e d t h e I nt er a cti o n G e o gr a p h y Sli c er or I G S  (s e e S h a pir o & P e ar m a n, 2 0 1 7) . T his w or k s h o p als o 
s er v e d t o ass ess t h e q u ali t y of th eir cl e a n e d d at as et. D uri n g t his a cti vit y, w or k er s e n g a g e d wit h i nt er a cti v e 
vis u ali z ati o n s i n w a y s q uit e diff er e nt t o t h e st art of t his pr oj e ct w h e n t h e y f a v or e d  e x pl ori n g d at a t hr o u g h t a b ul ar 
r e pre s e nt a ti o n s.  
 
N ot a bl y, w or k er s r e ali z e d a n d f o c u s e d o n t h e  v al u e of i nt er a cti v e vis u ali z ati o n t o r e v e al w h at t h e y i d e ntifi e d as 
err or s i n t h e d at a a n d err or s i n t h eir d at a cl e a ni n g pr o c ess. F or e x a m pl e, w or k er s p arti c ul arl y e n g a g e d wit h 
g e o vis u ali z ati o n t o ols t h at pr o v i d e d w a y s to s el e cti v el y hi g hli g ht a n d u n d er st a n d h o w m a n y g e o c o d e d arr est 
t y p es wit h n ull v al u es w er e cl u st er e d ar o u n d l o c ati o n s s u c h as a n air p ort. Li k e wis e, t h e y w er e a bl e t o i d e ntif y 
d at es t h at h a d b e e n i n c orr e ctl y m er g e d d uri n g t h eir cl e a ni n g pr o c e ss.  T h es e e x p e ri e n c e s l e d L e o t o st at e, “ T his i s  
a ct u all y a g r e at w a y of li k e o n c e y o u f o r m li k e a g o o d vis u aliz ati o n li k e i n p utti n g y o u r d at a a n d w o r ki n g b et w e e n 
t h e s p r e a d s h e et a n d t h at w o ul d b e s o m u c h e a si er es p e ci all y vis u alizi n g it a n d n ot h a vi n g t o li k e d o e xtr e m e 
a m o u nts of r es e a r c h. …t h at ’s p re tt y c o ol …t h at’s p r ett y d o p e. ”  I n t his st at e m e nt, L e o i d e ntifi es t h er e c a n b e 
“ g o o d ” vis u ali z ati o n s b ett er s uit e d f or p arti c ul ar d at as ets , a n d  h e hi g hli g hts t h e v al u e of g oi n g b a c k a n d f ort h 
b et w e e n  cl e a n i n g a n d vis u ali zi n g  d at a t o i d e ntif y err or s i n a d at a s et t o b ett er i nf or m a d at a cl e a ni n g pr o c e ss . H e 
c o ntr asts t his pr o c e ss wit h  d oi n g “ e xtr e m e a m o u nts of r es e ar c h ” t o tr y t o i d e ntif y err or s fr o m a t a b ul ar 
r e pr es e nt ati o n as h e a n d t h e w or k er s h a d d on e d ur i n g t h eir d at a cl e ani n g pr o c e ss . 
 
W or k er s als o r e c o g n i z e d t h e v al u e of c ol or a n d i nt er a cti o n t e c h ni q u es s u c h as s orti n g or  li n ki n g diff er e nt vi e ws 
i n a vis u ali z ati o n t o s e e tr e n d s i n t h e q u a ntit y a n d t y p e of arr ests a cr o ss diff er e nt n ei g h b or h o o d s t h a t w er e  
c h all e n gi n g t o s e e  i n a t a b ul ar r e pr es e nt atio n. M a n y  of w or k er s ’ q u esti o n s f o c u s e d o n c o m p ari n g t h e t y p e a n d 
n u m b er  of arr ests a cr o ss diff er e nt n ei g h b or h o o d s  a n d n ei g h b or h o o d pl a n ni n g u nits . Li k e wis e, w hil e d oi n g s u c h 
c o m p ar ati v e a n al y sis, w or k ers r e p e at e dl y m a d e  st at e m e nts  s u c h as “t his m a k es it r e al. ” W e  i nt er pr et e d t h es e 
st at e m e nts as f urt h er e vi d e n c e t h at t h e y f o u n d vis u ali z ati o n m or e m e a ni n gf ul t h a n b ef or e b e c a u s e t h e y g ai n e d  a 
s e n s e of o w n er s hi p of t h e d at as et fr o m d e v el o pi n g a n d c arr yi n g o ut t h eir o w n d at a cl e a ni n g pl a n.  
 
T o c o n cl u d e t his w or k s h o p , w o r k er s s k et c h e d diff er e nt vis u ali z ati o n i d e a s o n p o st -it n ot es as s h o w n i n Fi g ur e 
4 A . T h e c ol or of t h e p o st -it i n di c at e s t h e w or k er w h o d e v el o p e d t h e i d e a. T h es e i d e a s i n cl u d e d tr a diti o n al b ar 
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c h art s a n d s c att er p l ots, virt ual r e alit y e x p eri e n c e s, a n d r e pr e se nt ati o n s i nt e gr ati n g di git al m a p s a n d h a n d pri nts 
t hr o u g h t o ols t h e w or k er s h a d b e e n e x p o s e d t o i n cl u di n g t h e I G S.  
 

Fi g u r e 4 . I niti al e x pl or at or y vis u ali z ati o n s of arr est d at a cr e at e d b y w or k er s  

 
 
Fi g ur e 4 B -D s h o ws m or e r efi n e d vis u ali z ati o n s t h at w or k e rs d e v el o p e d o n t h eir o w n ti m e d uri n g t h e w e e k 
f oll o wi n g t h e w or k s h o p. F or e x a m pl e, Fi g ur e 4 C s h o ws a s eri es of dr a wi n g s  b y J al e n , r efl e cti n g a p pr o a c h es t o 
vis u ali zi n g d at a s h e h a d l e ar n e d pr e vi o u sl y  i n s c h o ol. Th es e dr a wi n g s i n cl u d e b ar c h arts gr o u p e d b y a  u nit of 
ti m e ( e. g., a y e ar or m o nt h) wit h c ol or e n c o di n g t y p e of arr est t o c o m p ar e h o w arr ests v ari e d o v er diff er e nt t i m e 
p eri o d s. T h es e dr a wi n g s als o i n cl u d e d t h e b e gi n ni n g of a hist o gr a m ( mi d dl e  dr a wi n g), w hi c h J al e n d e s cri b e d as 
“ m o r e s p e cifi c ”  t h a n ba r c h arts. N ot a bl y, h er hist o gr a m o nl y b e gi n s t o s k et c h o ut p ot e nti al r a n g es t o gr o u p d at a. 
L e o d e v el o p e d q uit e diff er e n t vis u ali z ati o n s i n cl u di n g a u ni q u e b a d gi n g s y st e m f or p oli c e offi c er s, as w ell as a 
t hr e e-d i m e n si o n al h a n d cr e at e d b y L e o t h at f urt h er e d  his i niti al n oti o n of a h a n d pri nt. T h es e vis u ali z ati o n s b y 
L e o b e c a m e m e a ni n gf ul w a y s t o s e e a n d t al k a b o ut w or k ers ’ c riti c al p er s p e cti v es o n t his d at a at a s u b s e q u e nt 
pr oj e ct dis c u ssi o n d uri n g w h ic h L e o m a d e t h e f oll o wi n g st at e m e nt t o e x pl ai n his  offi c e r b a d gi n g s y st e m.  
 
I’v e b e e n ar o u n d p oli c e o n t h e wr o n g e n d a n d pr es e nti n g s o m et hi n g t h at tr a c k s t h eir b a d g es d o es n ’t re all y s o u n d 
li k e …it s o u n d s ki n d a ris k y t o a p pr o a c h wit h t h eir o w n d at a … Y o u k n ow  h o w w e t hi n k  a b o ut p oli c e y o u k n o w 
d o n ’t gi v e t h em a r e a so n t o t hi n k t h at w e ’r e tr yi n g t o g et t h e m i n di vi d u all y...I t h o u g ht c oll e cti v el y as a c o u nt y as 
a w h ol e w h e n t h e y w or k t o g et h er t h at w o ul d n ’t b e as irrit ati n g a n d w o ul d b e m or e a c c e pt a bl e i n st e a d of g etti n g 
t h e m li k e p h y si call y b a d g e b y b a d g e.  
 
L e o ’s st at e m e nt r e v e als t w o t hi n g s. First, it hi g hli g hts a p er s o n al a p pr o a c h t o d e v el o pi n g p oli c e offi c er b a d g es . 
T his a p pr o a c h dis pl a y s arr est d at a o n a b a d g e at a c oll e cti v e or c o u nt y l e v el as o p p o s e d t o a n in di vi d u al or 
offi c er l e v el , t o pr ot e ct offi c er s ’ p ri v a c y a n d  f o st er r el ati o n s b et w e e n t h e p oli c e a n d c o m m u nit y. S e c o n d, his 
st at e m e nt  s h o ws h o w t h e p er s o n al e x p eri e n c e s a n d tr a u m a h e e x p eri e n c e d  t hr o u g h e n c o u nt er s wit h p oli c e s h a p ed  
his criti c al p er s p e cti v es. P ut si m pl y, e x pl or at or y vis u ali z ati o n all o w e d L e o a n d  ot h er w or k er s t o e x pr ess t h at t h e y 
w er e afr ai d of criti ci zi n g p oli c e  offi c er s, d u e t o f e ar of p oli c e r et ali ati o n  b ut als o d u e t o w h at w e i nt er pr et e d as a 
g e n ui n e v al u e f or c oll e cti v e a cti o n wit h a n d  n ot a g ai n st  p oli c e offi c er s.  
 
Fr o m t h es e m a n y i d e as, t h e  w or k er s d e ci d e d t o f o c u s o n i nt e gr ati n g L e o ’s n oti o n of w h at w or k er s b e g a n c alli n g 
“t h e cri m e h a n d ”  wit h di git al m a p s a n d arr est d at a vis u all y a ni m at e d  i n t h e I G S. J al e n d es cri b e d h o w  t his 
a p pr o a c h  pr o vi d e d a w a y t o “ h u m a n iz e ” t h e d at a; Ni a a n d L e o  d es cri b e d  t his a p pr o a c h pr o vi d e d  w a y s  t o 
c o m m u ni c at e  t o t h e p oli c e a n d c o m m u nit y; a n d L e o  f urt h er e m p h asi z e d t his a p pr o a c h r efl e ct e d  i d e a s s u c h as “ a 
h a n d h ol di n g t h e cit y ’s pr o bl e m s ”  a n d e x p eri e n c e s fr o m  e n c o u nt er s wi t h p oli c e su c h as h a vi n g t h eir fi n g er pri nts 
ta k e n  fr o m t h e m w h e n arr est e d. 
 
T o a d v a n c e  t his i d e a, J al e n a n d L e o d e v el o p e d m a n y s k et c h es of t h eir o w n h a n d s, s o m e of w hi c h ar e s h o w n i n 
Fi g ur e 5. T h es e s k et c h es als o e x pl or e d c ol ori n g s c h e m es w or k er s f elt w er e  m o st  m e a ni n gf ul t o t h e c o m m u niti es 
th e y li v e d a n d diff er e nt h a n d p o siti o n s t h at c o ul d i nt er a ct wit h d at a dis pl a y e d i n t h e I G S.  
 
I n a fi n al w or k s h o p t o g et h er, w e i nt e gr at e d t h es e h a n d s wit h i nt er a cti v e I G S vis u ali z ati o n s. T his n e c essit at e d 
d e m o n str at in g t o  w or k er s h o w t o u s e t o ols s u c h as A d o b e P h ot o s h o p t o c ut o ut t h eir cri m e h a n d s a n d a vi d e o 
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e dit or t o pl a c e t h e m as s h a p e fil es  o v er i nt er a cti v e I G S vis u ali z ati o n s w e  r e c or d e d t o g et h er. T his pr o c e ss 
g e n er at e d s e v er al d e cisi o n s a n d criti c al c o n v er s ati o n s.  
 

F i g u r e 5 . Cr i m e h a n d s k et c h es b y J al e n  a n d L e o  

 
 
Fi g u r e 6 . S cr e e n s h ot fr o m fi n al vi d e o pr o d u c e d b y w or k er s a n d t h e r es e ar c h t e a m i nt e gr ati n g cri m e h a n d s wit h 

I G S vis u ali z ati o n s of arr est d at a (Vi d e o a v ail a bl e at  htt p s:// y o u t u.b e/ R R O p 5 x g 5 9 g w ) 

 
 
F or  e x a m pl e, w or k er s first cr e at e d d at a vis u ali z ati o n s wit h t h e I G S t h at u s e d s e v er al c ol or s t o e n c o d e  arr ests 
b as e d o n n ei g h b or h o o d pl a n ni n g u nit s. T his all o w e d c o m p aris o n s of t h e a m o u nt a n d t y p e of arr ests m a d e b y 
p oli c e  a cr o ss  dif f er e nt n ei g h b or h o o d s a n d h o w t h es e e v ol v e d a cr o ss 2 0 2 0. Y et w or k er s f elt t h e u s e of m ulti pl e 
c ol or s di d n ot c o n v e y t h e d ar k a n d m or e s eri o u s t o n e t h e y w a nt e d t o c o m m u ni c at e . T h u s, t h e y d e ci d e d t o u s e 
o nl y t w o c ol or s i n t h eir fi n al v is u ali z ati o n: R e d t o e n co d e h o mi ci d es  a n d b l a c k t o e n c o d e all ot h er arr est t y p es.  
Li k e wis e, w e h a d criti c al dis c u ssi o n s a b o ut w or k er s ’ a n d o ur o w n st a n c e s r e g ar di n g arr est d at a a n d p oli ci n g . 
T h es e  dis c u ssi o n s r e visit e d pr e vi o u s c o m m e nts a n d ass u m pti o n s s h a r e d b y w or k ers a n d i nf or m e d d e cisi o n s 
a b o u t d at a e n c o di n g s, vi e ws , a n d t h e g o als  of a fi n al c oll a b or ati v e vis u ali z ati o n . N ot a bl y , o ur r es e ar c h t e a m 
e x p a n d e d u p o n iss u es s u c h a s bi as i n arr est d at a c oll e ct e d b y p oli c e a n d pr e di cti v e  p ol i ci n g s oft w are t o s ha r e 
h o w s u c h w or k i n s p ir e d u s t o p ur s u e a fi n al visu ali z ati o n criti c al of c ert ai n p oli ci n g t a cti cs a n d s u c h u s es of 
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arr est d at a . Y et,  w or k er s c o nti n u e d t o s h ar e t h e y di d n ot w a nt t o m a k e  s o m et hi n g t h at c o ul d b e i nt er pr et e d as 
b ei n g criti c al of p oli c e o ffic e r s. F or e x a m pl e,  as a p ot e nti al titl e f or t h e fi n a l vis u ali z ati o n w or k er s s u g g est e d: 
“ T h er e i s a t hi n li n e b et w e e n cri m e a n d mist a k e s, t h e c h oi c es g o h a n d i n h a n d. ”  T hr o u g h s u c h titl es w or k er s  
s u g g est e d ori e nt ati o n s w h er e t h e y a n d t h eir c o m m u n iti es ass u m e d  bl a m e f or p ast e n c o u nt er s wit h offi c er s.  
 
T hr o u g h o ut t his pr oj e ct , b ut es p e ci all y d uri n g t h es e c o n v er s ati o n s , t h e w or k er s a n d o ur r es e ar c h t e a m 
e x p eri e n c e d c o ntr a di cti o n s, t e n si o n s, a n d ris k t h at w er e d e e pl y m e a ni n gf ul  a n d e x p a n d e d b ot h o ur w orl d vi e w s 
a n d  u n d er st a n di n g s o f d at a. F or e x a m pl e,  m e m b er s  of o ur r es e ar c h t e a m w h o h a d  n ot e x p eri e n c e d tr a u m a a n d 
f e ar of a n arr est at t h e h a n d s of p oli c e, w er e a bl e t o e x p eri e n c e  w hit e pri vil e g e  a n d h o w o ur r el ati o n s hi ps wit h 
t h e d at a w er e  disti n ctl y dif f er e nt fr o m th e d at a w or k er s.  Li k e wis e, w or k er s  b e g a n t o a p pr e c i at e bi as a n d p o w er 
d y n a mi cs e n c o d e d i n arr est d at a c oll e ct e d b y p oli c e d e p art m e nts s u c h as t h e n oti o n of u nr e p ort e d arr ests. Al o n g 
wit h a d esir e t o pr ot e ct t h e pri v a c y of i n di vi d u als e n c o d e d i n t h e d a t a, a n a w ar e n ess of p o w er  i n s pir e d t h e 
w or k er s  t o cr eat e a vis u ali z ati o n t h at pr es e nt e d a n a g gr e g at e d e pi cti o n of arr ests a cr o ss t h eir e ntir e cit y as 
o p p o s e d t o  f o c u si n g o n a f e w n ei g h b or h o o d s w h er e t h e y li v e d .  
 
Fi g ur e 6 is a s cr e e n s h ot fr o m a fi n al vi d e o -b a se d vis u ali z ati o n t h at r efl e cts t h es e e x p eri e n c e s  a n d  n e g oti ati o n s . It 
ai m s t o e n c o ur a g e m or e c o nt e xt u al d at a-dri v e n c o n v er s ati o n s a b o ut arr est d at a t o s u p p ort p oli c e -c o m m u nit y 
r el ati o n s. T his vi d e o c a n b e vi e w e d at t h e f oll o wi n g li n k : htt p s:// y o ut u. b e/ R R O p 5 x g 5 9 g w  
 
 

7. Dis c u ss i o n 
 
7. 1. T h e g e n e r ati v e p o w e r of  e v e r y d a y l a n g u a g e a n d vis u ali z ati o n f o r d at a s ci e n c e e d u c ati o n a n d p r a cti c e  
  
D at a s ci e n c e i s a n e m er gi n g dis ci pli n e i n n e e d of m or e e x p a n si v e l a n g u a g e a n d te r mi n ol o g y t o e x p o u n d, t e a c h 
a b o ut, a n d c o m m u ni c at e  t h e c o nt e xt u al a nd h u m a n di m e nsi o n s of d at a. T his p a p er u n d er s c or es t h e g e n er ati v e 
p o w er of n o vi c es ’ e v er y d a y l a n g u a g e t o c o n t e xt u ali z e a n d h u m a ni z e d at a s ci e n c e c o n c e pts a n d t er mi n ol o g y. F or 
e x a m pl e,  t erm s s u c h as “ b ett eri n g d at a ” a n d “f ulfilli n g d esti n y ” c oi n e d b y w o r k ers i n t his p a p er m e a ni n gf ull y  
c h ar a ct eri z e h u m a nisti c di m e n si o n s of t e c h ni c al c o n c e pts s u c h as d at a wr a n gli n g . O ur t h e m ati c a n al y sis als o 
ill ustr at es h o w e v er y d a y l a n g u a g e e n c o m p ass es n o n -v er b al di m e n si o n s, a n d t h at r e c o g ni zi n g t h e m ulti m o d al 
n at ur e of e v er y d a y l a n g u a g e i n d at a s ci e n c e is i m p ort a nt . I n p arti c ul ar, g est ur e pr o vi d ed  a w a y f or n o vi c es t o 
dr a w fr o m th eir o w n c ult ur al a n d hist ori c al b a c k gr o u n d s i n c o m m u ni c ati n g m or e f or m al an d u n f a mili ar d at a 
s ci e n c e t er mi n ol o g y a n d pr a cti c es. L i k e wis e, a cr o ss t h e pr oj e ct d es cri b e d i n t his p a p er w or k er s dr e w fr o m t h eir 
p er s o n al a n d c ult ur al e x p eri e n c e  wit h p oli ci n g t o d es cri b e arr est d at a a n d c h all e n g es ass o ci at e d wit h cl e a ni n g a n d 
b e i n g criti c al wit h d at a. W e s u g g est t h eir l a n g u a g e h as a d es cri p ti v e p o w er t h at is missi n g fr o m c urr e nt l a n g u a g e 
u s e d i n d at a s ci e n c e . It w o ul d b e v al u a bl e, f or e x a m pl e, t o d e v el o p m or e v ari e d a n d di v er s e c o n c e pts t o str u ct ur e 
a n d w or k wit h d at a fr o m t h e p e r s p e cti ves o f t h e pl a c e s a n d c o m m u niti es a d at as et d es cri b es ( se e E gl as h et a l., 
2 0 2 1).  
 
T his p a p er als o ill ustr at es t h e v al u e of i n c or p or ati n g Bl a c k n o vi c e d at a w or k er s i n d at a vis u ali z ati o n. T h eir 
d e cisi o n t o i n cl u d e t h e h a n d a n d h a n d pri nt t o c o m m u ni c at e  a n d cr e ati v e l y r ei nt er pr et d at a w as d o n e t o h u m a ni z e 
t h e d at a. It pr o m pt e d  th e v i e w er t o c o n n e ct, e v e n i d e ntif y wit h a n d e m b o d y t h e d at a p o uri n g d o w n o nt o t h e m a p 
i n t h e I G S. W or k er s’ i n v e nti o n a n d d e v el o p m e nt of t h e cri m e h a n d r efl e ct e d t h eir c o n n e cti o n t o cri m e f orm e d b y 
t h eir dir e ct e x p eri e n c e wit h p oli ci n g. T h e cri m e h a n d s er ve d a s a n o v el a n d m e a ni n gf ul a p pr o a c h t o 
c o m m u ni c at e m or e t h a n d at a t o di v er s e a u di e n c e s. T h e h a n d, a n d t h e a cti vit y of d esi g ni n g t h e d at a vis u ali z ati o n 
s er v e d as a n ot h er f or m of di al o g u e  a n d  c o m m u ni c ati o n b et w e e n t h e d at a w or k er s a n d o ur r es e ar c h t e a m . 
 
T h e  fi n al vis u ali z ati o n pr es e nts a n artif a ct t h at w e s u g g est is v al u a bl e t o e m er gi n g dis c u ssi o n s a n d p er s p e cti v es 
i n d at a s ci e n c e e d u c ati o n a n d pr a cti c e. W e fi n d Bl a c k f e mi nist t h eor y a n d p ar tic ul arl y, t h e t h e ori es of L or d e 
( 2 0 0 7) a n d h o o k s  ( 19 8 8 ), u s ef ul  t o u n d er st a n d a n d i nt er pr et t his d at a vis u ali z ati o n. N ot a bl y , L or d e a n d h o o k s  
m a k e it cl e ar  t h at e m b o di e d e m oti o n a n d i nt uiti o n m u st n ot b e i g n or e d t o g ai n k n o wl e d g e  a n d  ulti m at el y a c hi e v e 
li b er ati o n. Wit h t his t he or eti c al l e n s w e c a n b e gi n t o  u n d er s t a n d t h e d at a vis u ali z ati o n as a pr o d u ct of a d e e p 
k n o wi n g a n d of a n o n g oi n g arti c ul ati o n of  arr e st d at a a n d t h e e x p eri e n c e of b ei n g Bl a c k i n a p oli c e st at e. D at a 
w or k er s h a d to b ot h u n d er st a n d a n d arti c ul at e t h e arr est  d at a a n d t h e e x p eri e n c e of ar r ests to pr o d u c e a 
vis u ali z ati o n t h at e m b o di e d  b ot h. Li k e wis e, i n o ur a n al y sis w e hi g hli g ht e d h o w s o m e o f t h e w or k er s’ d e cisi o ns 
i n cr e ati n g t his fi n al vis u ali z ati o n ill ustr at e d f or ms of c riti c al d at a lit er a c y. Th e y c h o s e t o c o m m u ni c at e e m oti o n 
t hr o u g h m ore a g gr e g at e d d e pi cti o n s of d at a d u e t o p ot e nti al bi as es  e n c o d e d i n arr est d at a  a n d t o pr ot e ct t h e 
pri v a c y of i n di vi d u als r e pr es e nt e d i n t h e d at a.  
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O ur i nt er pr et ati o n s u g g ests  t he fi n al vi s u ali z ati o n c o ntri b ut es t o s c h ol ar s hi p  hi g hli g hti n g h o w alt er n ati v e 
vis u ali z ati o n a p pr o a c h es t h at f or e gr o u n d m or e p er s o n al a n d e m oti o n al as p e cts of d at a s u p p ort  criti c al d at a 
lit er a c y eff orts a n d p e d a g o gi es ( M at u k et al., 2 0 22 ). H o w e v er, o n e c o ul d al so ar g u e t h at t h e fi n al vis u ali z ati o n is 
e vi d e n c e t h at t h e e m oti o n al i m p a c t of t he d at a o n t his pr o j e ct o v er w h el m e d w or k er s’ a n d o ur o w n i nt er est i n 
a n al y sis, r es ulti n g i n a vis u ali z ati o n pr o c e ss a n d fi n al vis u ali z ati o n t h at f o c u s e d t o o str o n gly o n  c o m m u ni c ati n g  
e m oti o n s as o p p o s e d t o i n si g hts fr o m t h e d at a. Alt er n ati v el y, o n e c o ul d al s o ar g u e t h at t h e r e pr es e nt ati o n al 
s y st e m of t h e s p a c e -ti m e c u b e o n w hi c h t h e I G S is b as e d pr o vi d es p o w erf ul w a y s t o c o m m u ni c at e e m oti o n a n d 
t ell st ori es wit h d at a b ut b a c k gr o u n d s m or e tr a diti o n al f or m s of e x pl or at or y d at a a n al y sis t h at ar e i m p ort a n t for  
n o vi c e d at a w or k er s  t o e n g a g e wit h as t h e y b e gi n t o w or k wit h d at a  f or t h e first ti m e. 
 
 
7. 2. F o st e ri n g c riti c al d at a lit e r a c y wit h n o vi c e d at a w o r k e r s i n t h e w o r k p l a c e 
  
T hr o u g h o ut t h e pr oj e ct d es cri b e d i n t his p a p er w e dr e w o n e xisti n g r es e ar c h t o i ntro d u c e a n d s c aff ol d criti c al 
p er s p e cti v es of p oli ci n g a n d arr est d at a . W e h o p e d s u c h a n a p pr o a c h w o ul d e m p o w er n o vi c e d at a w or k er s a n d 
c h all e n g e o ur o w n w orl d vi e ws a n d  v al u e s y st e m s. R e fl e cti o n a n d di al o g u e  c o m pris e d o ur pri m ar y m et h o d s of 
e n g a gi n g  n o vi c e d at a w or k er s i n criti c al c o n s ci o u s b uil di n g d uri n g gr o u p m e eti n g s.  W hil e f or m s of o p pr essi o n 
a n d tr a u m a t h at w or k er s e x p eri e n c e d t hr o u g h p ast e n c o u nt er s wit h p oli c e f o st er e d d e e p int er e st i n t his pr oj e ct, 
t h e y als o c a u s e d tri g g er e d c o nfli cti n g f e eli n g s. T h e y  c o nti n u a ll y e x pr esse d t h at  t h e y di d n ot w a nt t o b e criti c al of 
p oli c e f or f e ar of r et ali ati o n , e v e n as t h e y h el d  a g e n ui n e r es p e ct f or offi c er s. T h e p arti ci p at or y v is u ali z ati o n 
st a g e  of t h e pr oj e ct r e n d er e d t his t e n si o n e s p e ci all y visi bl e . Wh er e a s w e  s u p p ort e d  cri ti q u e of p oli ci n g a n d arr est 
d at a , w h at e m er g e d w as d at a w or k er s hi g hli g hti n g t h e h u m a n s i n t h e d at a, t h e c o n c e pt of i nt e nti o n alit y, a n d a n 
i n vit ati o n t o b on d wit h w h at  t h e dat a r e pr es e nt e d . B ut t h eir w or k w as n ot  c o m pl et el y  a b s e nt of criti q u e. In s er ti n g 
th eir o w n h a n d a n d h a n d pri nt i nt o a d at a vis u ali z ati o n criti q u e d  h o w t o c o n s u m e t h e d at a , or at t h e v er y l e ast , 
w as a n i n vit ati o n t o e m b o d y t h e d at a. Li k e wis e, t h eir  c h o ic e t o  cr e at e m or e a g gr e g at e d d at a vis u ali z at i o n s of 
h o mi ci d e a n d  all ot h e r arr est t y p es s er v e d t o o bf u s c at e a n d t h er e b y  pr ot e ct t h e h u m a n s t h e d at a r e pr es e nte d . S u c h 
c h oi c es als o ali g n  wit h c o nt e m p or ar y  s o ci al m o v e m e nts  (e. g., D at a f or Bl a c k L i v es, A bolis h  Bi g D at a ) t h at 
a d v o c at e f or a b olis h i n g “ bi g  d at a ”  c oll e cti o n of Bl a c k b o di es . Wi th o ut tr ai ni n g i n f or m s of d at a pr ot e cti o n a n d 
d at a pri v a c y, t h e w or k er s i nt uiti v el y u s e d s u c h a m et h o d t o pr ot e ct a n d t o r e d u c e h ar m of vis u ali zi n g arr est d at a.   
 
T h es e fi n din g s h i g hli g ht t w o i m p ort a nt r e aliti es s p e cifi c t o o ur w or k pl a c e c a s e st u d y wi t h no vi c e w or k er s. First , 
w h e n w e c o n c e pt u ali z e criti c al d at a lit er a c y  i n t h e w or k pl a c e, w e m u st a c c o u nt f or h o w  d o mi n a nt c o n diti o n s of 
w or k c a n  o b s c ur e t h e v er y hist ori es a n d p e rs p e ct i v es a criti c al d at a lit er a c y is m e a nt t o f or e gr o u n d ( s e e J o h n s o n 
et  al. , 2 02 1) . S e c o n d, Fr eir e hi g hli g hts t h e i m p ort a n c e of tr u sti n g y o ur a bilit y t o r e a s o n , a n d t h at w h o e v er l a c k s 
t his tr u st will f ail t o i niti at e th e di al o g u e, r efl e cti o n, a n d c o m m u ni c at i o n t h at l e a d s t o criti c al c o n s ci o u s b uil di n g 
a n d li b er at or y a cti o n.  Fr eir e w o ul d e x pl ai n t h at t his first st e p  t o w ar d s s elf -affir m ati o n  or s elf -effi c a c y  pr e c e d es 
t h e c h oi c e of criti q u e. T h o s e w h o l a c k s elf -affir m ati o n  or s elf -effi c a c y  wil l c h o o s e t h e s e c ur it y of f e ar o v er t h e 
ris k of fr e e d o m. Wit h t his t h e or eti c al gr o u n di ng , w e r e c o g ni z e t h at b ei n g criti c al wit h d at a is m or e a c c e ssi bl e t o 
d at a w or k er s wit h a s e n s e of s elf -effi c a c y. H o w e v er, wit h t his pr oj e ct w e c h all e n g e d  b ot h w or k er s ’ c a p a cit y t o  
cri ti q u e a n d t h eir c a p a cit y t o d esi g n a n d e x e c ut e a d at a cl e a ni n g pr o c e ss, w h i c h t h e y str u g gl e d wit h. Aft er t h e 
c o n cl u si o n of t h e pr oj e ct, h o w e v er, w e di d s e e t h e w or k ers b e gi n t o s elf -affir m . As Ni a e x pl ai n e d, “ T h e cri m e 
d at a  p r oj e ct A L O N E h a s d e fi nit el y p u s h e d u s  a n d o u r mi n d s et i n a diff er e nt s p a c e a n d a s p e ct b e c a u s e t his is a 
p r oj e ct t h at w e h a d t o r u n, li k e, c o m pl et el y fr o m t h e b e gi n ni n g t o t h e e n d … t his w a s s o m et hi n g t h at a ct u all y 
m a d e u s w h o w e a r e t o d a y a n d c o m m u ni c at e o u r … y o u k n o w w h at w e d o t o d a y . ” It is not t h at criti q ui n g d at a is a 
pri vil e g e , b ut t h at criti q ui n g d at a c o m es fr o m a pl a c e of p o w er a n d a pl a c e of k n o wi n g . I n t his c o nt e xt, s elf-
effi c a c y  t o cl e a n a n d vis u ali z e t h e d at a w as as i m p ort a nt f or g e n er ati n g critiq u e as t h e sit u at e d k n o wl e d g e  t h e 
d at a w or k er s br o u g ht fr o m t h eir li v e d e x p eri e n c e.  
 
 

8. C o n cl u si o n  
 
I n t his p a p er w e c h ar a ct eri z e d t h e n oti o n of criti c al n o vi c e d at a w or k, hi g hli g hti n g t h e g e n er at i v e p o w er of 
e v er y d a y l a n g u a g e a n d vis u ali z ati o n f or t h at w or k. W e als o pr es e nt e d  c h all e n g es  a n d o p p ort u niti es t o f o st er 
criti c al d at a lit er a c y wit h n o vi c e d at a w or k e r s i n t h e w or k pl a c e. W e c o n cl u d e b y o utli ni n g s e v er al r es e ar c h ar e a s  
t o e x p a n d o n t his w ork a n d  b uil d o n i n h er e nt li mit ati o n s  of t his q u alit ati v e st u d y. First, t his p a p er hi g hli g hts th e 
n e e d t o st u d y n o vi c e d at a w or k i n diff er e n t ki n d s of w or k pl a c e s etti n gs. S u c h r es e ar c h off er s o p p ort u niti es t o 
c o ntri b ut e m or e  d es cri pti v e l a n g u a g e a b o ut t h e h u m a n a n d c o nt e xt u al di m e n si o n s of d a t a a n d d at a w or k t o 
i nf or m d at a s ci e n c e  a n d d at a s ci e n c e e d u c at i o n. S e c o n d, o ur w or k hi g hli g hts c h all e ng es ass o ci at e d wit h 
s u p p orti n g criti c al d at a w or k i n t h e w or k pl a c e. P ut si m pl y, o ur w or k r ais es q u esti o n s t o ori e nt f u t ur e criti c al 
st u di es i n t h e w or k pl a c e s u c h as  h o w d o w e t e a c h criti c al a p pr o a c h es t o d a t a an d d at a w or k w hil e als o s u st ai ni n g 
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a b u si n ess pr a cti c e ?  T hir d , t his p a p er b e gi n s t o d et ail t h e t y p es of c h all e n g es n o vi c es f a c e w h e n u si n g c o m p ut er 
a n d d at a s ci e n c e  t o ols s u c h as R E A D M E fil es f or t h e first ti m e. W e b eli e v e t h er e i s a ri c h d esi g n s p a c e t o 
e x pl or e  h o w s u c h t o ols c a n b e e x p a n d e d t o s c aff ol d n o vi c e l e ar ni n g  i n a n d o ut of s c h o ols . Fi n all y, t his w or k 
hi g hli g hts h o w d at a cl e a ni n g, a pr o c e ss t y pi c all y r el e g a t e d t o t h e b a c k gr o u n d of dis c ussi o n s i n d at a s ci e n c e 
e d u c ati o n, c a n b e a n e m p o w e ri n g a cti vity  t h at m erits f urt h er r es e ar c h . 
 
 

A c k n o wl e d g e m e nt  
 
W e w o ul d li k e t o t h a n k all t h e w or k er s  at D at a W or k s  w h o e ntr u st e d u s wit h t h eir li v e d e x p eri e n c e s a n d w h o 
g e n er o u sl y s h ar e d t h eir i n si g hts a n d ti m e wit h u s  i n w a y s t h at h a v e r es ult e d i n d e e p fri e n d s hi p s a n d  a s h ar e d 
c o m mit m e nt  t o b ett eri n g d at a i n o ur c o m m u niti es. W e w o ul d als o li k e t o t h a n k e a c h of t h e r e vi e w er s of t his 
p a p er w h o pr o vi d e d criti c all y i m p ort a nt f e e d b a c k at all st a g es i n t h e r e vi e w pr o c e ss. T his w or k w as  s u p p ort e d b y 
t h e N ati o n al S ci e n c e F o u nd ati o n u n d er Gr a nt N o.  1 9 5 1 8 1 8 . A n y o pi ni o n s, fi n di n gs, a n d c o n cl u si o n s or 
r e c o m m e n d ati o n s e x pr ess e d i n t his m at eri al ar e o ur o w n a n d d o n ot n e c ess aril y r efl e ct t h e vi e ws of t h e N ati o n al 
S ci e n c e F o u n d ati o n.  
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