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&an you touch and e[perience data" 7he Amsterdam University 
of Applied Sciences� :aag and the teachers and students from 
the St� -an school collaboratively investigated and created fun 
and interesting data physicali]ations: physical representations of 
�big� data� that you can actively see and touch�

'ata is all around us. <et, wH�iQFUHDViQJO\�OiYH�iQ�DQ�iQYiViEOH�ZRUOG�RI�
GDWD��Societal and technological developments, such as the rise of 
pervasive and digital techniTues and small intelligent devices have 
contributed to a world that can be characterized by virtual products and 
invisible, comple[ data transactions in which data and its usage is 
increasingly invisible. With the advent of 
%ig data
 and computing 
intelligence, information is and can be increasingly produced, 
collected, analyzed, shared and used. +RZHYHU���big��GDWD�DQG�iWV�
iPSOiFDWiRQV�DUH�QRW�DOZD\V�FOHDUO\�VHHQ��DFFHVViEOH��XQGHUVWRRG��
FRPPXQiFDWHG�RU�GiVFXVVHG�ZiWK�WKH�OD\��JHQHUDO�SXEOiF��Moreover, the 
growing collection of µbig’ data and other technological means does not 
necessarily and directly lead to more knowledge, insights and skills. 

7he goal of the project  
Revealing Design
 �=ichtbaar slimmer� is to 
do practice�based research into the potential of data 
physicalization ±making data tangible± as a vehicle to support 
data literacy and the ��st� century skills creativity, collaboration 
and critical thinking�  Data physicalization goes one step further 
than data visuali]ation, in that it deals with designing and creating 
tangible representations of data, for sharing and discussing 
knowledge� 

       7he aim is to uncover and demonstrate the potential of data 
physicalization in educational settings as a way to support such 
��st�century skills for a wide group of people� 

2Q�WKH���WK�RI�$SUiO��ZH�FHOHEUDWHG�WKH�NiFN�RII�RI�WKH�SURMHFW�5HYHDOiQJ�
GHViJQ��'DWD�SK\ViFDOiVDWiRQ�IRU���VW�FHQWXU\�VNiOOV��ZiWK�FUiWiFDO�PDNiQJ�
DQG�SiH� Please see here for the detailed report: (http://
www.digitallifecentre.nl/nieuws/kick-off-zichtbaar-slimmer)

2Q�WKH���WK�RI�-XQH, there was a�'DWD�3K\ViFDOi]DWiRQ�ZRUNVKRS�#�
Waag=Open�that was RSHQ�WR�HYHU\RQH��Please sHH this site (http://
www.digitallifecentre.nl/agenda/open-workshop-data-fysicalisatie) IRU 
details, DQG here (http://www.digitallifecentre.nl/nieuws/openbaar-
publiek-maakt-data-tastbaar-tijdens-uitverkochte-workshop) for tKH�
ZRUNVKRS�IiQGiQJV��

2Q�6HSWHPEHU���,�ZH�KHOG�D�GHViJQ�VHVViRQ�ZiWK�WKH�SUiPDU\�6W�
-DQVFKRRO�WHDFKHUV��7KiV�waV�DQ�iPSRUWDQW�SDUW�RI�WKH�FR�FUHDWiRQ�
SURFHVV�iQ�ZKiFK�WKH�SURMHFW�SDUWQHUV�collaboratively worked towards�D�
VXFFHVVIXO�teaching�IRUPDW�IRU�GDWD�SK\ViFDOi]DWiRQ�	���VW�FHQWXU\�VNiOOV�

In the following weeks, nHDUO\�����FKiOGUHQ�DQG�WHDFKHUV�IURP�primary 
school 6W�-DQ�DFWiYHO\�ZRUNHG�RQ�GDWD�SK\ViFDOi]DWiRQV,�within the 
school project theme of )riendship��7KH�SXSiOV�IURP�JURXS���DQG���
PDGH�WKHiU�RZQ�FROOHFWHG�GDWD�WDQJiEOH�for e[periencing�GDWD�iQ�D�
GiIIHUHQW�ZD\��2Q�2FWREHU�����������WKH�FKiOGUHQ�SURXGO\�SUHVHQWHG�WKHiU�
GDWD�SK\ViFDOi]DWiRQV�WR�WKHiU�SDUHQWV��WHDFKHUV��DQG�\RXQJHU�FODVVHV. 
Please also see this news item: http://www.digitallifecentre.nl/nieuws/
datafysicalisatie-met-st-janschool-een-succes.   

$IWHU�WKDW, ZH�FRQWiQXHG�ZiWK�WKH�GDWD�SK\ViFDOi]DWiRQ�ZRUNVKRSs, VXFK�
DV�IRU�+Y$�0DVWHU�VWXGHQWV�in Teaching economics, primary school 
WHDFKHUV�in Maker education DQG�OiEUDU\�SURIHVViRQDOV�

ProMect lead: dr Marije Kanis, Amsterdam University of Applied Sciences 
Contact: m.kanis@hva.nl _ Duration: April 1� , 2018 - April 1� , 2019

$%287 R(V($/,1* D(S,*1 



The project 

“Revealing Design”
aims to do practice-based research into the 
potential of 

 data physicali\ation 
–making tangible representations of 
FCVC CPF CDUVTCEV KPHQTOCVKQPs

as a vehicle to support data literacy 
E Ó£ÃÌ 
i�ÌÕÀÞ Ã����Ã: 

- Creativity
- Critical thinking
- Collaboration

CREATIVITY

CRITICAL THINKING

COLLABORATION 



(SEMI) EXPERTS
KICK - OFF

GENERAL PUBLIC 
WAAG�OPEN

PRIMARY SCHOOL 
TEACHERS SINT ,AN

PUPILS
SINT JAN

MASTER STUDENTS 
TEACHIN) ECONOMICS

(n=6) (n>30) (n=6)

Total: (N>130)
>50 Physicalizations

(n=90) (n=11)



Exploring the 
potential of data 
physicalization.

(Semi) 
professionals 

answered 
questions about 

data physicalization 
(their experience, 

interests, and what 
kind of data, 

materials and tools 
to use).

All kinds of stock
- Wooden blocks
- Lego (characters 

and tape)
- Wool
- Tooth-picks
- Rubber bands
- Plastic cups
- Colored tokens
- Balloons
- 3Doodler
- Pegs

“Making the 
invisible visible.” 

Imagining a 
toolbox for data 

physicalization, that 
also thinks 

"outside the box”.

Physicalization helps 
with translating goals 
and ideas to others. 

Data physicalization 
is not the end, but 
the beginning of 

new discussion and 
understanding.

WORKSHOP (14M#6
KICK�OFF WITH (SEMI) EXPERTS (N>30)

INTRODUCTION CHOICE OF DATA/
COLLECTING DATA

MATERIALS
& TOOLS

CREATING PRESENTING REFLECTION
& RESULTS



(;P/2RI1G DATA P+<S,&$/,=$7,21

5apid�SK\ViFDOi]DWiRQV�E\��VHPi��H[SHUWV��iQFOXGiQJ�WKH�XVH�
RI��'RRGOHU�SHQ�IRU�OiYH�iQWHUDFWiYH�GDWD�FROOHFWiRQ��



”How can we let make students and pupils 
dataphys themselves? Which handles are 
needed? How can we do this in such a way 
for new knowledge and understanding?"

“I am interested in how and 
when dataphys becomes more 
than a visual aid to explain 
something. Are children able to 
do this themselves? Or is that 
too complicated?"

“How to apply dataphys in education? 
In what ways can you make data more 
accessible and intuitive?”

“I am interested in the extent to which 
physicalizations can lead to (critical) 
conversation. Question with regard to this is 
how to make this meaningful to all pupils."

“How complex can you 
make the level of a design 
for generating more insights 
and understanding?"

“What is the goal? Making sure 
that dataphys is not the end-
goal, provide room for sense-
making.”

“I like interactive things 
with electronics. 
How can you make simple 
dataphys with this?”

48(S7,21S FR20 
PR2F(SS,21$/S 

D8R,1* 7+( 
.,&.�2FF

“At this moment there are too many 
packages in which data is just loaded and 
visualized. In this proces, there is TOO 
LITTLE thinking. With this 'technique' I 
hope to create added value."

8



WORKSHOP FORMAT
)'0'4#. P7$.+%� 9##)=OPEN 9OR-S*OP (N>30)

A lot of 
explanation 

and examples.

Presenting and 
discussing solutions.

The data was 
prepared in 
data cards.

http://www.digitallifecen-
tre.nl/redactie/resources/data-

kaart-
jesvoordatafysicalisatiezichtbaa

rslimmer.pdf

INTRODUCTION CHOICE OF DATA/
COLLECTING DATA

MATERIALS
& TOOLS

CREATING PRESENTING REFLECTION
& RESULTS



0DQ\� GiIIHUHQW� SDUWiFiSDQWV� �ranging from� \RXQJ� WR� ROG�� IURP�JUDSKiF�
GHViJQHU�DQG�GDWD�DQDO\VW,�WR�SHQViRQHU��HQWKXViDVWiFDOO\�participated�iQ�
PDNiQJ�data physical�iQ�JURXSV of si[�

*(1(R$/ P8%/,&



3\KiFDOi]DWiRQ�RI�GDWD�RQ�WRiOHWV�IRU�PHQ�DQG�ZRPHQ�iQ�$PVWHUGDP�

11



3K\ViFDO�SURWRW\SH�IRU�D�PREiOH�WRiOHW�RQ�GHPDQG��PDGH�E\�DQ�
ROGHU�DGXOW�GXUiQJ�WKH�RSHQ�SK\ViFDOi]DWiRQ�ZRUNVKRS�

Some�SDUWiFiSDQWV�XVHG�UHF\FOHG�PDWHUiDO�
IURP�WKH�ODVHU�FXWWHU��

12



P+<S,&$/,=$7,21 2F /21(/,1(SS ,1 $0S7(RD$0 

'DWD�SK\ViFDOi]DWiRQV�RI�/RQHOiQHVV�iQ�$PVWHUGDP�E\�DGXOWV�GXUiQJ�WKH�RSHQ�ZRUNVKRS�



P+<S,&$/,=$7,21 2F /21(/,1(SS ,1 $0S7(RD$0 



'DWD�SK\ViFDOi]DWiRQ�GXUiQJ�WKH�2SHQ�
ZRUNVKRS��FRQFHUQiQJ�KD\IHYHU�
PHGiFiQH�iQWDNH��ZiWK�iQWHUDFWiYH�
OiJKWiQJ�HQDEOHG�E\�/iWWOH%iWV���

'DWD�SK\ViFDOi]DWiRQ�SHUIRUPDQFH�GXUiQJ�WKH�2SHQ�ZRUNVKRS,�
FUHDWiYHO\�FRPEiQiQJ�GDWD�RQ�/RQHOiQHVV�ZiWK�'RPHVWiF�ZDVWH���

15



WORKSHOP FORMAT
TEACHERS SINT JAN | PRIMARY SCHOOL (N=6)

INTRODUCTION CHOICE OF DATA/
COLLECTING DATA

The data was prepared 
in data cards.

http://www.digitallifecentre.nl/re-
dactie/resources/datakaart-

jesvoordatafysicalisatiezichtbaarsli
mmer.pdf


��ÃV��ÕÃ 
with 

materials. 

In groups of two, 
in an afternoon.

-mall groupÃ, 
�a���} �Ì easy 
to present Ì�
iaV� �Ì�iÀ.

Creativity
Critical thinking
Collaboration

MATERIALS
& TOOLS

CREATING PRESENTING REFLECTION
& RESULTS

Explaining with 
(Lego) examples.

https://nl.pinterest.com/me-
kanis/information-physicaliza-

tion/

 “I quickly had an 
idea what we 
could make."

“I enjoyed working 
with a colleague.”



WORKSHOP PR,0$R< S&+22/ 7($&+(RS 
- ST JAN SCHOOL

*RDO� 'HViJQiQJ�an educational�IRUPDW�IRU�GDWD�SK\ViFDOi]DWiRQ�ZiWK�SUiPDU\�VFKRRO�WHDFKHUV�iQ�$PVWHUGDP�



W2R.S+2P PR,0$R< S&+22/ 7($&+(RS 
� S7 -$1 S&+22/

7KH�SUiPDU\�VFKRRO�WHDFKHUV�GiVFXVViQJ�WKHiU�GDWD�SK\ViFDOi]DWiRQV��VXFK�DV�GDWD�RQ�/RQHOiQHVV�



MakeyMakey.com

SPACE

EARTH

CLICK

WORKSHOP (14M#6
P7P+.S SINT JAN | P4+M#4; S%*11. GRO7P 7 #0& 8 (N=90) 

INTRODUCTI10 %*1+%' 1( &#6#�
%1..'%6+0) &#6#

*Õ«��Ã V���iVÌi` 
`>Ì>  >À�Õ�` Ì�i 

Ì�i�i �v 
vÀ�i�`Ã��«°

Ƃ�� �ÕÌ Ü�Ì� �>ÌiÀ�>�Ã
ÀiVÞV�i` �>ÌiÀ�>�®°

�>�Þ «Õ«��Ã �� 
}À�Õ«Ã �v Ì�Àii®] 

vÀii�Þ Ü�À���} 
�� Ì�i�À «À��iVÌ°

*ÀiÃi�Ì��} v�À Ì�i 
V>�iÀ>] v�À 

a��Ì�iÀ «À��iVÌ 
}À�Õ«°

/�i ÀiÃÕ�ÌÃ ÜiÀi 
«ÀiÃi�Ìi` �� ��i L�} 

v��>� «ÀiÃi�Ì>Ì��� 
Ì� Ì�i «>Ài�ÌÃ] 

Ìi>V�iÀÃ] ÀiÃi>ÀV�iÀÃ 
>�` Þ�Õ�}iÀ «Õ«��Ã 

vÀ�� Ì�i �Ì�iÀ 
V�>ÃÃiÃ°

MATERIALS 
#0& TOOLS

%4'#6+0) P4'S'06+0) 4'(.'%6+10 
#0& 4'S7.6S

Ý«�>����} Ü�Ì� 
iÝ>�«�iÃ >�` 

�i}� 8�°
https://nl.pinterest.com/meka 
nis/information-physicalization 

“Also 3Doodler, little 
bits, MaKeyMaKey 
and vinyl printer.”

19



D$7$ P+<S,&$/,=$7,21 &/$SS F2R P8P,/S - ST JAN SCHOOL



�Are you happier with a large or small group of friends"�

7KH� FKiOGUHQ� KDG� one� ZHHN� WR� IRUPXODWH� TXHVWiRQV� WKHPVHOYHV� DQG� WR�
FROOHFW� GDWD�� XQGHU� WKH� VXSHUYiViRQ� RI� WHDFKHUV�� 7KH� WKHPH� ZiWKiQ� WKHVH�
VHVViRQV�ZDV�IUiHQGVKiS��

7KHQ,�WKH\�VWDUWHG�WR�SK\ViFDOi]H�WKH�GDWD�

21
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&KiOGUHQ�GiVFXVViQJ�WKHiU�GDWD�DQG�KRZ�WR�SK\ViFDOi]H�iW, also with recycled 
material from the laser cutter.�

24



7KH�SXSiOV�XVHG�WKH��'RRGOHU�SHQ�IRU�GHFRUDWiQJ�DQG�DQQRWDWiQJ�WKHiU�GDWD�SK\ViFDOi]DWiRQV��

25



7KH�QiQHW\�FKiOGUHQ��iQ�JURXSV�RI�WKUHH��PDGH����GDWD�SK\ViFDOi]DWiRQV�iQ�WRWDO�

26



�'iPHQViRQDO�GDWD�SK\ViFDOi]DWiRQV�RI�WKH�FKiOGUHQ�PRYiQJ�DZD\�IURP�WKH��'iPHQViRQDO�VFUHHQ�DQG�FUHDWiYHO\�WKiQNiQJ�RXWViGH�WKH�ER[���

27



7ZR�JURXSV�RI�SXSiOV��JiUOV�DQG�ER\V��GHPRQVWUDWHG�WKHiU�GDWD�ZiWK�D�P\VWHU\�JUDE�ER[��EXW�iQ�GiIIHUHQW�ZD\V�

*,R/S %2<S

28



3K\ViFDOi]DWiRQ�RI�WKH�TXHVWiRQ���+RZ�PDQ\�IUiHQGV�GR�\RX�
QHHG�WR�EH�KDSS\"�

&UHDWiRQV�ZiWK�WKH��'RRGOHU�SHQ�weUH�iQFRUSRUDWHG�iQ�WKH�GHViJQ�

29



3K\ViFDOi]DWiRQ�E\�SUiPDU\�VFKRRO�VWXGHQWV�RI�WKH�UHVXOWV�
WR�WKH�TXHVWiRQ���+ow many Eest friends do you haYe"�

7KH�YiVXDOi]DWiRQ�RI�WKH�TXHVWiRQ�iWVHOI�ZDV�PDGH�ZiWK�
WKH�YiQ\O�FXWWHU��

30



3K\ViFDOi]DWiRQ�PDGH�E\�WKH�FKiOGUHQ�GHDOiQJ�ZiWK�
TXHVWiRQ�DURXQG�WKH�SHUFHiYHG�iPSRUWDQFH�RI�
EHiQJ�KRQHVW�

Physicalization by children using liquids and Little Bits 
for interactively displaying preferences of playing out- 
or inside with friends. 31



32



3K\ViFDOi]DWiRQ�E\�SUiPDU\�VFKRRO�VWXGHQWV�RQ�
ZKHWKHU�WKH\�SUHIHU�WR�XVH�WKH�SKRQH�RU�
:KDWV$SS�7KH\�VHDUFKHG�RQ�WKH�,QWHUQHW�WR�
IiQG�D�SiFWXUH�IRU�OHDUQiQJ�KRZ�WR�GHViJQ�WKH�
ROG�VNRRO�URWDU\�WHOHSKRQH��

7KH�SXSiOV�VXFFHHGHG�iQ�DGGiQJ�iQWHUDFWiYH�UiQJ�WRQHV�ZiWK�D�0D.H\ 0D.H\�

33



'iIIHUHQW�JURXSV�RI�SXSiOV�GHPRQVWUDWHG�GiIIHUHQW�SK\ViFDO�UHSUHVHQWDWiRQV�DURXQG�WKH�
TXHVWiRQ�RI�ZKDW�WKH\�SUHIHUUHG�WR�GR�ZiWK�WKHiU�IUiHQGV�VXFK�DV�SOD\iQJ�iQ��RU�RXWViGH�

34



7KH� SXSiOV� XVHG� WKH� /iWWOH� %iWV� IRU� DQ� iQWHUDFWiYH� FRXQW�GRZQ� FXUWDiQ� GiVSOD\� IRU� UHYHDOiQJ� WKHiU�
SK\ViFDOi]DWiRQ��7KH\�SK\ViFDOi]HG�KRZ�WKH�QHZ�SXSiOV�IHOW�DERXW�WKHiU�QHZ�VFKRRO��

35



WORKSHOP ONDERDELEN

��ÌÀ�`ÕVÌ��� a�` 
«ÀiÃi�ÌaÌ��� Ü�Ì� 

iÝa�«�iÃ° 
��ÃVÕÃÃ��} Ì�i 
«�Ìi�Ì�a� �v Ì��Ã

a««À�aV�°

 Visualizing the 
results of their 

own pre� 
investigationÃ.

Ƃ�� ���`Ã �v �aÌiÀ�a�Ã] 
ÃÕV� aÃ V���Ài` 

�aÌV�iÃ] LÕ��`��} 
L��V�Ã a�` Ã�a�� Ì��i�Ã° 
/�i a``�Ì��� �v `�}�Ìa� 

ÌiV�����}Þ ÜaÃ 
���ÌÌi`°

�ÕÀaÌ���\ {ä ���ÕÌiÃ  
�v «�ÞÃ�Va��âaÌ���°

ÛiÀÞ��i «ÀiÃi�Ìi` 
Ì�i�À Ü�À� Ì� iaV� 

�Ì�iÀ° ��Ûi� Ì�i Ã�âi 
�v Ì�i }À�Õ«] a�� 

«�ÞÃ�Va��ÃaÌ���Ã ÜiÀi 
`�ÃVÕÃÃi` Ì�}iÌ�iÀ°

MASTER STUDENTS - TEACHER ECONOMY (N=11)

”At first, I had no idea what I wanted 
to Vreate. I }ÀaLLed Ãome maÌeÀial that 
I liked] a�d Ì�e� my ÀeÃulÌ became 
moÀe cleaÀ dÕrin} t�e proVess.”

INTRODUCTION CHOICE OF DATA/
COLLECTING DATA

MATERIALS
& TOOLS

CREATING PRESENTING REFLECTION
& RESULTS



‘BECAME CREATIVE’

PUPILS - SINT JAN SCHOOL

During class...

This happened because...

I became creative



‘STARTED TO THINK 
MORE CRITICALLY’

PUPILS - SINT JAN SCHOOL

During class...

This happened because...

Started to think more critically



‘ I WAS ABLE TO 
COMMUNICATE WELL’ 

PUPILS - SINT JAN SCHOOL

During class...

This happened because...

I was able to communicate well



PUPILS - SINT JAN SCHOOL (n=47)
Group 7 and 8 (1EVoDGT� 2 and 4)

During class....

I thought it was a nice class
I was able to work well together
I became creative
I could understand the data better 
I a� proud of what I �ave made
I could explain my idea to someone else 
I got some new ideas
I �ave learned from the lesson
I started thinking ��Ài
I could come up with a solution

4,4
4,3
4,3
4,3
4,0
3,9
3,8
3,7
3,5
3,4

STATEMENTS M
(1-5 Likert scale, 
5 = Strongly Agree)

RESULTS

Neutral Disagree Strongly disagree Agree Strongly Agree



4,4
4,3 
4,2
4,1
3,8
3,8
3,8
3,7
3,6
3,4

M
(1-5 likert scale, 
5 = helemaal mee eens)

4,6
4,5
4,4
4,3
4,2
4,1
3,8
3,6
3,4
3,0

M
(1-5 likert scale, 
5 = helemaal mee eens)

PUPILS SINT JAN SCHOOL

(N=31)

(N=16)

Neutral Disagree Strongly disagree Agree Strongly Agree

4uestions
,�ZDV�DEOH�WR�ZRUN�ZHOO�WRJHWKHU

,�FRXOG�XQGHUVWDQG�WKH�GDWD�EHWWHU�
,�WKRXJKW�iW�ZDV�D�QiFH�FODVV

,�EHFDPH FUHDWiYH
,�FRXOG�H[SODiQ�P\�iGHD�WR�VRPHRQH�HOVH�

,�JRW�VRPH�QHZ�iGHDV
, ZDV SURXG RI ZKDW ,¶YH PDGH
, haYH�OHDUQHG�IURP�WKH�OHVVRQ
,�FRXOG�FRPH�XS�ZiWK�D�VROXWiRQ

,�VWDUWHG�WKiQNiQJ�PRUH

4uestions
,�WKRXJKW�iW�ZDV�D�QiFH�FODVV

,�EHFDPH�FUHDWiYH
,�FRXOG�XQGHUVWDQG�WKH�GDWD�EHWWHU�
,�am SURXG�RI�ZKDW�, haYH�PDGH
,�ZDV�DEOH�WR�ZRUN�ZHOO�WRJHWKHU

,�FRXOG�H[SODiQ�P\�iGHD�WR�VRPHRQH�HOVH�
,�JRW�VRPH�QHZ�iGHDV

, haYH�OHDUQHG�IURP�WKH�OHVVRQ
,�VWDUWHG�WKiQNiQJ�PRUH

,�FRXOG�FRPH�XS�ZiWK�D�VROXWiRQ



PUPILS SINT JAN SCHOOL (N=47)
During class...

“I thought it was a nice class” 

“I got some new ideas” 

“I was able to work well 
together” 

“+ became creative” 

“I am proud of what 
I hCve made” 

“I hCve learned from the lesson ” 

“I was able to explain my 
idea to someone else” 

“I started thinking more” 

“I could come up with a solution ” 

“I YCU CDNG Vo understand 
the data better ” 

NEUTRAL



THIS IS WHAT I *AVE LEARNED
PUPILS - ST JAN SCHOOL 

Data is everywhere

That is doesn’t need to be super tidy

to think creatively

That you can make things in a fast way

How to craft things

Data is information

To bring things from paper to life

To bring data to life

How to come up with good ideas

How to collect data easily

That friendship is important

What data physicalization is

Doing research

That you can use data in a fun way

You have to add a bit of humor to 
the project or it gets boringWorking together, and 

listening to each other



I AM PROUD OF WHAT I *AVE MADE



I AM PROUD OF WHAT I *#8' MADE



‘BECAME CREATIVE’

I became creative

During class...

GENERAL PUBLIC WAAG = OPEN

This happened because...



‘STARTED TO THINK 
MORE CRITICALLY’

GENERAL PUBLIC  WAAG = OPEN

During class...

This happened because...

Started to think more critically



‘ I WAS ABLE TO
COMMUNICATE WELL’ 

GENERAL PUBLIC  WAAG = OPEN

During class...

This happened because...

I was able to 
communicate well



During class....

GENERAL PUBLIC WAAG = OPEN (N=15)

I became creative
I started to think critically
I was able to communicate well 

3,7
3,5
3,0

STATEMENTS M
(1-5 Likert scale, 
5 = Strongly Agree)

Neutral Disagree Strongly disagree Agree Strongly Agree

RESULTS



‘BECAME CREATIVE’

PRIMARY SCHOOL TEACHERS - SINT JAN SCHOOL

During class...

This happened because...

I became creative



‘STARTED TO THINK 
MORE CRITICALLY’

PRIMARY SCHOOL TEACHERS - SINT JAN 

During class...

This happened because...

Started to think 
more critically



‘ I WAS ABLE TO 
COMMUNICATE WELL’ 

PRIMARY SCHOOL TEACHERS - SINT JAN 

During class...

This happened because...

I was able to 
communicate well



During class....

PRIMARY SCHOOL TEACHERS - SINT JAN SCHOOL (N=6)

I was able to communicate well 
I became creative
I started to think critically

4,3
4,2
4,0

STATEMENTS M
(1-5 likert scale, 
5 = Strongly Agree)

RESULTS

Neutral Disagree Strongly disagree Agree Strongly Agree



‘BECAME CREATIVE’

MASTER STUDENTS - TEACHER ECONOMY

During class...

This happened because...

I became creative



‘STARTED TO THINK 
MORE CRITICALLY’

MASTER STUDENTS - TEACHER ECONOMY

During class...

This happened because...

Started to think 
more critically



‘ I WAS ABLE TO
COMMUNICATE WELL’ 

MASTER STUDENTS - TEACHER ECONOMY

During class...

This happened because...

I was able to communicate well



During class....

MASTER STUDENTS - 6'#%*+0)�'%101/+%5 (N=11)

I started to think critically
I was able to communicate well 
I became creative

3,9
3,6
3,6

STATEMENTS M
(1-5 likert scale, 
5 = Strongly Agree)

Neutral Disagree Strongly disagree Agree Strongly Agree

RESULTS



=Average

TOTAL OF ALL PARTICIPANTS THAT COMPLETED THE QUESTIONNAIRES (N=79 ) 
PRI/ARY SC*OOL PUPILS ST JAN SCHOOL ( n=47 )
PRIMARY SCHOOL TEACHERS ST JAN SCHOOL ( n=6 )  
GENERAL PUBLIC WAAG ( n=15 ) 
MASTER STUDENTS 6'#%*+0)�'%101/+%5 ( n=11 )

DURING CLASS...

“I became creative” 

“I started 
thinking (critically) ” 

“I was able to 
communicate/ 

collaborate well” 

4,1

3,8

4,0

M 1 = Strongly Disagree 2 = Disagree       3 = Neutral    4 = Agree     5 = Strongly Agree



Dynamic
Behavior
Amusing
Presentation 
Technical ingenuity 
Discussion//h�Õght pr�Û��ing

Successful 
physicalization

Goal (function) Physical formMaterials

Information (data)

Story (concept)

Interactive 

What makes a good 
physicalization?

Place your 10x15 photo 
of physicalization here

What -according to you- 
are the ingredients, that 
lead to a successful  
physicalization? 
Feel free to adjust this 
and fill in this form.

Objective 
-elf-collected 
Reliable 
Accurate 
Transparent

Usable
�itting

Aesthetic 
Structure 
Appearance 
-ens�rÞ
Big

Interesting
Relevant
New

Meaningful 
Surprising

UsevÕl



WORKSHOP FORMAT

*Ài«aÀ��} `aÌa �� 
`aÌa VaÀ`Ã �À 
Ãi�v�V���iVÌ

Conscious with 
materials and tools

In groups of two. Presenting to 
each other. 

Creativity
Critical thinking
Collaboration

Explaining with 
(Lego) examples.

What makes a good data physicalization class ?....

INTRODUCTION CHOICE OF DATA/
COLLECTING DATA

MATERIALS
& TOOLS

CREATING PRESENTING REFLECTION
& RESULTS



P+<S,&$/,=$7,21 PROCESS

ST(P 1 ST(P 3 

ST(P 4 

ST(P 5 

ST(P 6 

ST(P 7 

ST(P 2 

:RUN�RXW�ZKDW�WR�
PDNH�iQ�WH[W�

�'�
�YiVXDOi]H�
RQ�SDSHU�.

�'�ZiWK�/HJR.

,QWURGXFH�WKH�
PDWHUiDO�DQG�

WRROV.

3'�SK\ViFDOi]DWiRQ�
ZiWK�PDWHUiDOV. 

,QWURGXFH�
7HFKQRORJ\ 
!VR�QRW�WR�EH

iQVWDQWO\�EOiQGHG�
E\��WKH�FRROQHVV�
RI��WKH�WHFK�WRRO�

+DYH�
GDWD�

SUHSDUHG.



……………………………………………………………………...…………………………………………………………………….....
…………………………………………… and………………………...
…………………………………………………………………….....

……………………………………………………………………...…………………………………………………………………….....
……………………………………………………………………...…………………………………………………………………….....
……………………………………………………………………...…………………………………………………………………….....
……………………………………………………………………...…………………………………………………………………….....
……………………………………………………………………...…………………………………………………………………….....
……………………………………………………………………...…………………………………………………………………….....

We need to show
INTERACTIVE…………………………………………………………...……͘͘͘͘͘͘͘͘͘ 
physicalizationV.

EXAMPLES!

Physical
presentation needs
a thousand words.

DISCUSSION &
REFLECTION!

RECOMMENDATIONS & CONCLUSION

The process of data 
physicalization is fun
and engaging.

Technology
is just a type  
of material.

Paint is a pain

The process of data physicalization contributes
to 21st-century skills.



(;$0P/(S 
DATA P+<S,&$/,=$7,21

SEE A/S2
7KH Pinterest bord datafysicalisatie (https://www.pinterest.com/wissendenken/data-physicalisation-graffiti)

WKH�VSHFiDOO\�PDGH�Information Physicalisation bord (https://www.pinterest.com/mekanis/information-physicalization)�DQG 
Dataphys (http://dataphys.org/list)



(;P/$,1,1* FR$&7,21S. EDUCA7,21$/ P8RP2S(
&$.( ,1 (D8&$7,21

Credits: Findystoys

2D à 3D



SCULPTURE 
KEYBOARD FREQUENCY

Credits: Mike Knuepfel



PHYSICAL REPRESENTATION OF CONTENTS
KNOW YOUR POOP

Credits: Various graphics - Raj



+2W 0$1< 0$7(R,$/ D2ES A1 2%-E&7 &217AI1"
STUDIO DRIFT

@Stedelijk: MATERIALISM | Photo credits: Marije Kanis



Credits: Sugar stack

+2W 08&+ S8*$R ,S ,1 <28R F22D?



%$S(D 21 WORK-OUT DATA | W,7+ DIGITAL F$%R,&$7,21 & INTERACTIVE TECHNI48(S
3D PR,17(D R(W$RD

Credits: Rohit Ashok Khot



LEFT: EVERY DEATH IN THE GAME OF THRONES NOVELS, BOOKMARKED
RIGHT: BRAIDED HAIR IS A REPRESENTATION OF BATTLES WON

GAME OF THRONES

Credits: Waterstonesdork



(;$0P/(S 
P+YSICALI=ATI21

SEE A/S2
7KH Pinterest bord datafysicalisatie (https://www.pinterest.com/wissendenken/data-physicalisation-graffiti)

WKH�VSHFiDOO\�PDGH�Information Physicalisation bord (https://www.pinterest.com/mekanis/information-physicalization)�DQG 
 Dataphys (http://dataphys.org/list)



DE021S75A7I1G S(1S2R 7(&+12/2*< ,1 7+E +20E
INTERACTIVE 02D(/

Credits: Marije Kanis HW DO



P+YSICALI=ATI21 2F S$V,1* P$P(R
SAVE THE PLANET

Credits: Simon Wooller, WWF



S+2WS +,DD(1 %2D< PR2&(SS(S
INTERACTIV( SHIRT

Credits: L. Norooz et al



S+2WS P2//87,21
INTERACTIV( SHIRT

Credits: Nien Lam & Sue Ngo



TOBACCO TEETH | BALLOT BIN 

Credits: Miroslav Vujovic Graforidza | Hubbub 

P+YSICALI=$7,21 S02.,1* %(+$V,2R



P+<S,&$/,=$7,21 2F 0(D,&$/ -28R1(< F2R &+,/DR(1 W,7+ &$1&(R
KANJERKETTING

Credits: Kanjerketting.nl



INTERACTIVE PHYSICALIZATION OF BUREAUCRA&<
BUREAUCRAZY

Credits: Marije Kanis

Go to the cabinet <              > Go to the wall!
)rom pillar      To post



AN INTERACTIVE PHYSICAL MODEL OF AN AUDITORY SENSORY HAIR CELL
EXPLAINING BIOLOGY

Credits: Jelka Lustenhouwer



2F 48(S7,211$,RES F520 7+( R(V($/,1* D(S,*1 S7UD<
P+YSICALI=ATI21 2F &2//(&7(D DATA 

Credits: Monique Pijls


