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Situated Computations: Bridging Craft 
and Computation in the Trinidad and 
Tobago Carnival
Computaciones situadas: Conectando lo artesanal y lo computacional  
en el Carnaval de Trinidad y Tobago

Abstract

Hand crafts, and the people who practice them, are typically seen as opposite to digital technolo-
gies. This paper challenges this split, and proposes eight principles for developing computational 
design tools that facilitate productive interactions across hand crafts and computational media. I 
derive these principles from my ethnographic and design studies of the wire-bending craft, which 
has been practiced in the Trinidad and Tobago Carnival since the 1930s, as well as from my de-
velopment of an experimental digital design tool to build 3-D lines in space, informed by these 
studies. The tool, which enables users to generate linear designs and fabricate them using lin-
ear materials such as wire, is presented as an instrument to codify, reflect upon, and extend the 
Trinidadian wire-bending tradition. This paper acknowledges the Trinidad Carnival as a contested 
design space, political arena, and creative outlet through which individuals and communities ex-
press their imagination, innovation, and craftsmanship. Building on scholarship in computational 
design, science and technology studies (STS), and human-computer interaction (HCI), the paper 
delineates ‘Situated Computations’ as an approach to computational design tool-making that 
grounds these technologies in the social world by acknowledging the historical, cultural, and ma-
terial contexts of designing and making. 

Keywords: Situated computation, Craft, Software, Design, Wire-bending, Carnival, Tool-making, 
Trinidad and Tobago 

Resumen

Las artesanías, y quienes las elaboran, son típicamente vistos como opuestos a las tecnologías 
digitales. Este artículo cuestiona esta división y propone ocho principios para desarrollar herra-
mientas de diseño computacional que faciliten interacciones productivas entre lo artesanal y lo 
computacional. Derivo estos principios de mis estudios etnográficos y de diseño realizados sobre 
la artesanía de curvado de alambre, la cual se practica en el Carnaval de Trinidad y Tobago desde 
la decada de 1930 , así como de mi elaboración, basada en esos estudios, de una herramienta de 
diseño digital experimental para construir líneas tridimensionales en el espacio. La herramienta, 
la cual permite a los usuarios generar diseños lineales y fabricarlos utilizando materiales lineales 
tales como el alambre, se presenta como un instrumento para codificar, reflexionar y ampliar la 
tradición de curvado de alambre de Trinidad. Este documento reconoce el Carnaval de Trinidad 
como un espacio de diseño disputado, un ámbito político y una salida creativa a través del cual 
los individuos y las comunidades expresan su imaginación, innovación y artesanía. Basándose en 
investigaciones previas en los campos del diseño computacional, los estudios de la ciencia y la 
tecnología (STS, por su sigla en inglés), y la interacción persona-computadora (IPO), el artículo      
esboza “computaciones situadas” como un enfoque para la elaboración de herramientas de dis-
eño computacional que basan estas tecnologías en el mundo social, reconociendo los contextos 
históricos, culturales y materiales del diseñar y el hacer.
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Fabricación de herramientas, Trinidad y Tobago

Recibido: 02 de octubre de 2019. Aprobado: 23 de diciembre de 2019 
Artículo de Investigación 

Cómo citar: Noel, Vernelle A. A. “Situated Computations: Bridging Craft and Computa-
tion in the Trinidad and Tobago Carnival”. Dearq n.º 27 (2020): 62-75. DOI: https://doi.
org/10.18389/dearq27.2020.05



Situated Computations: Bridging Craft and Computation in the Trinidad and Tobago Carnival. Vernelle A. A. Noel   [ 63 ]

Dearq 27. INVESTIGACIÓN

Vernelle A. A. Noel
Georgia Institute of Technology

 vernelle.noel@design.gatech.edu

Introduction

Handcrafts and the people who practice them 
are often imagined in opposition to digital tech-
nologies and computing. Building on scholarship 
from computational design, science and tech-
nology studies (STS), and human-computer in-
teraction (HCI), this paper presents a set of prin-
ciples that begin to materialize a concept I call 
Situated Computations, which challenges this 
split. Drawing from my ethnographic and design 
studies on the wire-bending craft in the Trinidad 
and Tobago Carnival, and my development of an 
experimental digital design tool based on this 
craft, the article offers guidelines for the develo-
pment and introduction of computational tools 
for craft-making based on their social, technical, 
and material contexts. 

The article begins with an introduction to the his-
torical, social, and political aspects of the Trinidad 
Carnival, the role wire-bending plays in it, and an 
account of its culture.1 It is followed by an indica-
tive overview of relevant scholarly work bringing 
together craft, computation, and technology. 
In the second section, Methods, I describe my  
ethnographic and design studies on wire-bending 
in Trinidad and Tobago as well as my development 
of an experimental digital design tool to create li-

nes in space informed by these studies. The eight 
principles for the situated development of com-
putational design tools are then introduced and 
described. In the Discussion section, I consider 
some implications for design as well as some of 
the work’s limitations. The Conclusion summari-
zes the study’s findings and makes projections for 
future research.

Outlining the Trinidad Carnival

The Trinidad Carnival, also called Mas’, is a con-
tested design space, political arena, and crea-
tive outlet through which individuals and com-
munities express their imagination, innovation, 
and craftsmanship.2 French planters introduced 
Carnival to Trinidad in the 1780s, but Africans, 
the Spanish, British, and free-coloreds shaped 
it. Under Spanish rule, the Carnival celebra-
ted Chistendom’s victories over Amerindians 
and Africans, and free-coloreds considered  
themselves equal to whites.3 However, under 
the British colonial system, which relies on struc-
tures of separation, classification, and “closed-
loop[s] [of] cultural purity,” free-coloreds were  
relegated to second-class citizenship.4 Though 
assigned to this position, they did not join  

1.	 The term ‘Trinidad Carnival’ does not define its geographic location, but instead its origin and the main elements that 
define the carnival are: mas’, calypso, and steelpan. Calypso is the music and rhythm native to Trinidad, and the steelpan 
(steel drum) was invented using oil drums in Trinidad & Tobago by the African working class. Carol Martin, “Trinidad 
Carnival Glossary.” TDR (1988-) 42 no. 3 (1998): 220–35.

2.	 Ernest D. Brown, “Carnival, Calypso, and Steelband in Trinidad.” The Black Perspective in Music 18 no. 1/2 (1990): 81–100.
Hollis Urban Liverpool, “Origins of Rituals and Customs in the Trinidad Carnival: African or European?” TDR (1988-) 42 no. 3 
(1998): 24–37. Janine Mendez-Franco, “A Trinidad & Tobago Carnival Band Is Accused of Trivialising the Trauma of Slavery, 
Global Voices.” Global Voices (blog). October 25, 2016. 

3.	 Hollis Urban Liverpool, “Origins of Rituals and Customs in the Trinidad Carnival: African or European?” TDR (1988-) 42 no. 3 
(1998): 24–37.

4.	 Ron Eglash, “Anti-Racist Technoscience: A Generative Tradition.” In Captivating Technology: Race, Carceral Technoscience, 
and Liberatory Imagination in Everyday Life, ed. Ruha Benjamin, 227–51. Durham: Duke University Press Books, 2019.
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Africans in Carnival celebrations but instead ob-
served a European-style carnival “show[ing] 
where their values and aspirations lay.”5 Though 
Africans engaged in Carnival festivities during 
the period of their enslavement, they reinven-
ted the Carnival after slavery was abolished in 
1834. While Europeans participated in Carnival for 
“fun and frolic,” for Africans, it was religion and a  
“psychological release of tensions” from domina-
tion, segregation, oppression, and violence from 
white systems of control.6  Through Carnival, Afri-
cans celebrated their freedom, expressed their 
creativity and aesthetic sensibilities.7

Wire-bending in Trinidad & Tobago

In wire-bending, wire, fiberglass rods, and other li-
near materials are shaped with hand tools to crea-
te two-dimensional (2D) and three dimensional 
(z) artifacts and sculptures. A highly sophisticated 
practice, wire-bending has been practiced in the 
context of the Trinidad Carnival since the 1930s.3 
Wire-bending inscribes “a milieu of interactions 
between community, senses, and the moving 
body while designing and making with static and 
dynamic linear materials for concurrent expres-
sions of each in three-dimensional space”.9 

As scholars of Carnival remind us, design activities 
in the Carnival —including the practice of wire-
bending— were born in a context of oppression 
against the African population living under colo-
nial rule.10 To this day, through design and other 

crafts practiced in the Carnival, Trinidadians and 
Tobagonians reconnect with their history, each 
other, and cultivate a shared sense of belonging. 
These innovative wire-benders design and build 
costumes and dancing sculptures up to 20 feet tall 
for carnival competitions and street parades. The-
se are large three-dimensional structures suppor-
ted by the bodies of dancers, which communicate 
human energy and amplify their movements. Un-
fortunately, this practice is disappearing due to a 
number of factors, including the death of the older 
generation of craftsmen, the lack of a system for 
pedagogy to pass their knowledge to others, and 
the younger generations’ lack of interest in hand-
crafts, along with their desire to engage with digi-
tal technologies.11 

Socio-technical systems

Influential to the work I present here, the concept 
of situated knowledges argues for a revealing of 
histories, human dimensions, and recognition of 
the partiality of knowledge within specific con-
texts in research.12 Anthropologist Lucy Suchman 
builds on this ‘partiality of knowledge’ and asks 
that designers refuse to remain ignorant of poli-
tical and economic structures in their research.13 

She presents the notion of “artful integration” 
with hybrid technical systems that foster inte-
ractions between different ‘partial knowledges’ 
and cultivate new forms of material practices 
(2002). Also, in our construction of technical sys-
tems and computational tools to facilitate these  

5.	 Hollis Urban Liverpool, “Origins of Rituals and Customs in the Trinidad Carnival: African or European?” TDR (1988-) 42 no. 3 
(1998): 24–37.

6.	 Hollis Urban Liverpool, “Origins of Rituals and Customs in the Trinidad Carnival: African or European?” TDR (1988-) 42 no. 3 
(1998): 32.

7.	 Ernest D. Brown, “Carnival, Calypso, and Steelband in Trinidad.” The Black Perspective in Music 18 no. 1/2 (1990): 81–100. 
Hollis Urban Liverpool, “Origins of Rituals and Customs in the Trinidad Carnival: African or European?” TDR (1988-) 42 no. 3 
(1998): 24–37.

8.	 Daniel J. Crowley, “The Traditional Masques of Carnival.” Caribbean Quarterly 4 no. 3/4 (1956): 211.

9.	 Vernelle A. A. Noel, “A Framework for Repairing Craft: A Case Study on Wire-Bending in Trinidad & Tobago.” Pennsylvania 
State University, 2019a. Vernelle A. A. Noel, “Beyond the Computational: The Social in Wire-Bending in Trinidad & Tobago.” 
Presented at the 4S: Society for the Social Studies of Science, New Orleans. LA, September, 2019b.

10.	 Hollis Liverpool, Rituals of Power and Rebellion: The Carnival Tradition in Trinidad and Tobago, 1763-1962. Chicago: Frontline 
Distribution International, 2001. Jerome Teelucksingh, “Conclusion.” In Ideology, Politics, and Radicalism of the Afro-
Caribbean, ed. Jerome Teelucksingh, 207–9. New York: Palgrave Macmillan US, 2016.

11.	 Vernelle A. A. Noel, “The Bailey-Derek Grammar: Recording the Craft of Wire-Bending in the Trinidad Carnival.” Leonardo 
48 no. 4 (2015): 357–65.  Vernelle A. A. Noel, “A Framework for Repairing Craft: A Case Study on Wire-Bending in Trinidad & 
Tobago.” Pennsylvania State University, 2019a.

12.	 Derek Gregory, Ron Johnston, Geraldine Pratt, Michael Watts and Sarah Whatmore (Editors) The Dictionary of Human 
Geography. 5th edition. Malden, MA: Wiley-Blackwell, 2009. Donna Haraway. “Situated Knowledges: The Science Question 
in Feminism and the Privilege of Partial Perspective.” Feminist Studies 14 no. 3 1988: 575–99. 

13.	 Lucy Suchman, “Working Relations of Technology Production and Use.” Computer Supported Cooperative Work 2 no. 1 
(1993): 21–39.
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interactions, we should engage in these activities 
with the knowledge that technological artifacts 
and design embody, enact, and reproduce power 
relations and authority.14 Aligned with the con-
cepts briefly indicated above, some researchers 
have sought to combine culture, craft, and com-
putation through designing and making, with di-
fferent degrees of success. Examples include infor-
mation and design scholar Ron Eglash’s Culturally 
Situated Design Tools (CSDTs), a series of web-
based software applications that provide a “space 
for students to reconfigure their relations between 
culture, mathematics, and technology”.15 Another 
example is the experiments on the digital design 
and fabrication in the ancient craft of ostrich eggs-
hell jewelry.16 Moreover, current research in design 
through a socio-technical lens has made possible 
new understandings and approaches in design, 
craft, and technology systems.17

Methods

Building on the conceptual and historical elements 
described above, this section outlines my ethno-
graphic and design studies of wire-bending in Tri-
nidad and the development of a digital design tool 
these has inspired.

Ethnographic Study: The Culture of Craft in the 
Trinidad Carnival

To understand the state of affairs in design in Car-
nival, learn wire-bending techniques, understand 
wire-benders’ identities, document activities and 

unpack these connections to history, I studied 
mas’ camps in Port of Spain, Trinidad between 
2012 and 2016. Data collection included interviews 
and discussions with wire-benders over meals and 
while they worked; conducting surveys; analyzing 
physical artifacts they created; documenting their 
steps, tools, and methods in design with photo-
graphs, drawings, and video.18 Visits at mas’ camps 
would last between 3.5 and 7 hours. To learn how 
computational tools and processes might work in 
wire-bending, design pedagogy and practice, I or-
ganized and conducted three design workshops in 
December 2017: one with architecture and design 
students in the Department of Architecture at the 
Pennsylvania State University (PSU), two with stu-
dents and teachers at Bishops Anstey Trinity Colle-
ge East (BATCE) in Trinidad & Tobago,19 and taught 
a semester-long design seminar in Spring 2019 
with architecture students in the College of Design 
at the Georgia Institute of Technology (GATech). 

Imagination, history, local and global issues, tools, 
and wire-benders’ bodies shape artifacts for Car-
nival. Most practitioners’ sketch their concepts, 
draw, and design on paper. I encountered one ex-
pert, Albert Bailey, who bends his ideas directly 
into wire because he claims he “cannot draw”.20 
They use their bodies to draw, shape, sculpt, mea-
sure, and manipulate materials and tools (Figure 1). 
Feelings of togetherness, care for each other and 
their community, mentoring, and creative expres-
sion forms and sustains this community of practice.  
Noticeable during fieldwork was the absence of fe-
male and youth practitioners of the craft. 

14.	 Ruha Benjamin, Race After Technology: Abolitionist Tools for the New Jim Code. 1st edition. Medford, MA: Polity, 2019.Robert 
Rosenberger, “How Cities Use Design to Drive Homeless People Away.” The Atlantic. June 19, 2014. Langdon Winner, “Do 
Artifacts Have Politics?” Daedalus, 121–136, 1980.

15.	 Ron Eglash, Audrey Bennett, Casey O’donnell, Sybillyn Jennings and Margaret Cintorino, “Culturally Situated Design Tools: 
Ethnocomputing from Field Site to Classroom.” American Anthropologist 108 no. 2 (2006): 347–62.

16.	 Jennifer Jacobs and Amit Zoran, “Hybrid Practice in the Kalahari: Design Collaboration Through Digital Tools and Hunter-
Gatherer Craft.” In Proceedings of the 33rd Annual ACM Conference on Human Factors in Computing Systems, 619–628. CHI 
’15. New York, NY, USA: ACM, 2015.

17.	 John Seely Brown and Paul Duguid, The Social Life of Information. 1st edition. Boston: Harvard Business Review Press, 
2000. Carl DiSalvo, Adversarial Design. Reprint edition. Cambridge; London: The MIT Press, 2015. Daniela K Rosner, Critical 
Fabulations: Reworking the Methods and Margins of Design. Cambridge, Massachusetts: The MIT Press, 2018. Phoebe 
Sengers et al., “Reflective Design.” In Proceedings of the 4th Decennial Conference on Critical Computing: Between Sense 
and Sensibility, 49–58. ACM, 2005.  Janet Vertesi et al., “Chp. 6: Engaging, Designing, and Making Digital Systems.” In The 
Handbook of Science and Technology Studies, 4th edition, 169–93. Cambridge, MA.: The MIT Press, 2016.

18.	 Vernelle A. A Noel, “Trinidad Carnival: Improving Design through Computation and Digital Technology.” Master’s Thesis, 
Cambridge, Mass: Massachusetts Institute of Technology, 2013. Vernelle A. A. Noel, “The Bailey-Derek Grammar: 
Recording the Craft of Wire-Bending in the Trinidad Carnival.” Leonardo 48 no. 4 (2015): 357–65. 

19.	 Vernelle A. A. Noel, “A Framework for Repairing Craft: A Case Study on Wire-Bending in Trinidad & Tobago.” Pennsylvania 
State University, 2019a.

20.	 Albert Bailey, Personal Interview by Vernelle Noel, 2013.
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Many designers used digital technology in their 
design and manufacturing processes, while most 
wire-benders did not. Designers and wire-ben-
ders had access to computers and the internet at 
their mas’ camps and homes. They used them for 
research, email, and other online communication 
and marketing their designs. One fashion desig-
ner sometimes used an online manufacturing 
service for her garments, and a graphic designer 
used Adobe’s suite of tools to create, represent, 
and market his designs. Though I did not come 
across any wire-benders who designed or fabrica-
ted with digital technology, they were knowled-
geable of existing design technologies —via their 
internet research— and were eager to use them 
to advance their designs and their craft.21 For one 
sculptor, designing in digital space with a pen -a 
drawing tool- was attractive.22

Design Studies: A Wire-Bending Grammar

Documenting the craft of wire-bending in te-
chnical detail demanded a different approach. 
As part of my study, I codified the Bailey-Derek 

Figure 1. Wire-benders Narcenio “Señor” Gomez – deceased (right), and Stephen Derek bending a costume for the Trinidad 
Carnival – deceased (left).

Grammar (Figure 2), which aims to describe these 
craftsmen’s technical knowledge in wire-bending 
visually via shape rules.23 My ethnographic en-
counters with the craftsmen gave me access to 
the details of their practice. As I discuss in detail 
elsewhere (2019), the resulting grammar makes 
wire-bending procedures available to both ex-
perts and novices, is inexpensive, facilitates 
physical interaction with materials, and fosters  
community building.

Computational Tool-Making

Informed by my ethnographic fieldwork and de-
sign studies,24 I developed a digital tool to gene-
rate designs with lines and fabricate artifacts with 
linear materials using manual and computational 
approaches to wire-bending for creative expres-
sion. The tool combines rule-based design, pat-
tern generation, drawing, traditional wire-ben-
ding, and digital fabrication to design and make 
artifacts. It has two parts: one part generates de-
signs, and the other creates 3D geometry that can 
be 3D printed.

21.	 Stephen Derek, Personal Interview by Vernelle Noel, 2013. Liselle Frauenfelder, Personal Interview by Vernelle Noel, 2013 
Robert Frederick, Personal Interview by Vernelle Noel, 2012. Robert Miller, Personal Interview by Vernelle Noel, 2013.

22.	 Roland St. George, Personal Interview by Vernelle Noel. 2013.

23.	 For details about the grammar, see:  Vernelle A. A. Noel, “The Bailey-Derek Grammar: Recording the Craft of Wire-Bending 
in the Trinidad Carnival.” Leonardo 48 no. 4 (2015): 357–65.  Vernelle A. A. Noel, “A Framework for Repairing Craft: A Case 
Study on Wire-Bending in Trinidad & Tobago.” Pennsylvania State University, 2019a. For details about the Shape Grammar 
formalism, see:  T. W. Knight, “Shape Grammars and Color Grammars in Design.” Environment and Planning B: Planning 
and Design 21 no. 6 (1994): 705 – 735. G. Stiny, “Introduction to Shape and Shape Grammars.” Environment and Planning B: 
Planning and Design 7 no. 3 (1980): 343 – 351.

24.	 Vernelle A. A. Noel, “Crafting as Inquiry into Computation - Exploring Wire-Bending in Traditional Practice and Design 
Education.” In Complexity & Simplicity - Proceedings of the 34th ECAADe Conference - Volume 1, ed. Aulikki Herneoja, 
Toni Österlund, and Piia Markkanen, 311-320. University of Oulu, Oulu, Finland, 22-26 August 2016. Vernelle A. A. Noel, 
“From Costuming and Dancing Sculptures to Architecture: The Corporeal and Computational in Design and Fabrication of 
Lightweight Mobile Structures.” In Future Trajectories of Computations in Design. CAAD FUTURES 2017, TASKISLA Campus, 
Istanbul Technical University, Istanbul, Turkey.
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Figure 2. Fragment of the Bailey-Derek Grammar: steps/ computations 
(up), and rules (down).

Generative Design 

Developed as a Rhino plug-in, this digital tool 
gives users the ability to re-describe surface geo-
metry and generate design options using points 
and lines. Rhino 3D was used as the platform 
for this tool because of its popularity in the de-
sign community, relative affordability compared 
to other design software, incorporation of cus-
tom plug-ins, and the relatively little amount of  
computational power required to use it. The tool 
contains a set of methods that allow users to 
create intricate designs with straight or curved 
lines. Designers first create a surface in Rhino 
then use the software’s design methods. They are 
then prompted to enter numerical values that will  
divide their surface into a grid. The values en-
tered divide surfaces in U and V directions:  
the higher the number, the greater the number of 
divisions and the better the resolution of the re-
description. Next, they enter a list of points (O, A, 

B, C, D, E, F, G, and H) to generate designs. Figure 
3a (left) shows the grid and its reference (labeled) 
points on the surface, Figure 3b (middle) design 
created with straight lines connecting points A, C, 

E, and G, and Figure 3c (right) design generated 
with interpolating curves.

Figures 4-7 reveal designs generated by the di-
gital tool for artifacts, dancing sculptures in 
Carnival, and architectural elements that shape 
and affect space. Figure 4 shows examples of 
3D surface forms, the points chosen to design 
with, the shapes created on the grid, and the 
resulting designs. Figure 5 presents us with po-
tential wire-bending designs for dancing sculptu-
res. Figures 6 and 7 show the possibilities when  
wire-bending is translated into architectural ele-
ments for expressions of wire-bending at the  
architectural scale.

Fabrication 

Users of this tool could fabricate designs gene-
rated by employing manual wire-bending te-
chniques and digital fabrication methods.25 De-
signers can use methods from the Bailey-Derek 
Grammar to materialize their designs. If they 

25.	 Vernelle A. A. Noel, “Crafting as Inquiry into Computation - Exploring Wire-Bending in Traditional Practice and Design 
Education.” In Complexity & Simplicity - Proceedings of the 34th ECAADe Conference - Volume 1, ed. Aulikki Herneoja, 
Toni Österlund, and Piia Markkanen, 311-320. University of Oulu, Oulu, Finland, 22-26 August 2016. 
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Figure 4. This figure shows the inputs 
and outputs of the design plug-in. 
The first row shows the points ente-
red by users, second and fourth row 
show 2D representation of the lines 
joining the points; third and fifth 
rows show the 3D re-description of 
the form using those lines.

Figure 3. From left to right: Grid 
points and their relationship to the 
surface domain (3a), the shape made 
with A, C, E, G, and connected using 
straight lines (3b), the shape made 
with the same points but drawn with 
interpolating curves (3c).

Figure 5. Potential designs for dan-
cing sculptures - points entered by a 
user (left column) and different views 
of resulting designs.
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Figure 6. Potential designs 
for architectural wall panels 
and screens.

Figure 7. Potential architec-
ture-scaled designs using the 
craft of wire-bending

want to 3D print connections, they will call the 
software’s fabrication method, and it will prompt 
them to select the points that they would like 3D 

geometry generated. Designers then enter the 
desired length of the connector’s leg, its inside 
diameter, and its wall thickness, and the geome-
try is created. They then export the geometry for 
3D printing and assemble the artifacts with their  
linear rods. 

Figures 8 - 10 illustrate how someone would 
use this digital tool to fabricate artifacts using  
manual wire-bending and digital fabrication tech-
niques. Figure 8 shows the original digital design  
(Fig. 8a), the new design re-described using straight  
lines (Fig. 8b), and the final artifact fabricated from 
3D printed connections and straight wire (Fig. 8c).  
Figure 9 shows another design (Fig. 9a), the 3D 
printed connections (Fig. 9b), and the final as-
sembled artifact. Figure 10 displays three di-
fferent physical outputs from the digital tool; 
each began with the same surface form (Fig. 
10a). In Figure 10b, the design generated is bent 
manually out of wire and assembled using the  
Bailey-Derek Grammar as a guide. In Figure 10c, 
wires are bent using a CNC wire-bending machi-

ne and assembled using the Grammar as a guide. 
In Figure 10d, 3D printed connections, and woo-
den sticks are used to make the artifact. Unlike 
this practice, which is usually engaged in by ol-
der males, in design workshops and seminars I 
conducted with these tools, the majority of the  
participants were young and female.26

Principles of Situated Computations

In this section, I present eight principles for a Si-
tuated Computations approach to design and de-
velopment of computational design tools. Com-
putational design tools should:

1)	 Be built on an ethnographic study:

An ethnographic study of these practices —especia-
lly those at risk— allows for a better understanding 
of a setting’s culture, people, and traditions. De-
sign (this includes making) is a situated practice 
that lives in and depends on particular social, 
historical, material, political, economic, and te-
chnical contexts. A close study of complex inte-
ractions, conflicts, and challenges are rich data to 
comprehend people and their ways of life concer-
ning culture, design, and technology. 

26.	  Vernelle A. A. Noel, “A Framework for Repairing Craft: A Case Study on Wire-Bending in Trinidad & Tobago.” Pennsylvania 
State University, 2019a.
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Figure 8. (8a): Digital model of artifact; (8b): Design generated from user inputs and 3D connections; 
(8c): assembled artifact. Project by Daniel Oddo and Aditi Nagabhushan Bharadwaj, 2019.

Figure 9. (9a): Design generated from user inputs; (9b): 3D printed connections; (9c): assembled artifact. 
Project and Image credit: Sushmita Tripathi and Shreya Kumar, 2019.

Figure 10. (10a). Digital Model of artifact 1; (10b) Artifact fabricated using manual wire-bending processes and the Bailey-Derek Grammar as a 
guide; (10c) object created using CNC wire-bending and the Grammar; and (10d) artifact made using 3D printed connections and wooden sticks.
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2)	 Be situated

Situated Computations take into account partial 
knowledges and creates spaces for interactions 
between these partial knowledges. More than 
creating space, Situated Computations cele-
brate diverse knowledges not privileging one 
particular type. Situated Computational tools 
(digital and analog) should also be informed by 
and respond to its social, material, and politi-
cal contexts. This principle tries to prevent the 
development and integration of computational 
tools that do not relate back to people, their cul-
ture, processes, and the contexts within which 
they exist. 

3)	 Build on existing skills and knowledges:

Situated Computations build on individuals’ and 
groups’ existing skills and knowledge. Shedding 
light on the computational, historical, spatial, 
and human dimensions of current practices in 
these contexts can aid in providing an unders-
tanding of computation that is grounded in the 
social and material rather than the purely abs-
tract and technological. 

4)	 Facilitate sensory, perceptual interaction, and 
physical manipulation of materials and tools:

Situated Computations resist structures of se-
paration and purity. Since Alberti’s separation 
of design from making, mind from matter, the 
mental from the material, a divide separates 
architects from the materials with which they 
design such that materiality is relegated to re-
presentation rather than sensory interactions 
and physical manipulation.27 Situated Computa-
tional tools resist this separation and its tinge of 
colonialism by fostering active engagement and 
intermingling with senses, bodies, and mate-
rials, recombining design and making, mind and 
matter, mental and material, privileging no one 
way of engaging with ideas and the world.

5)	  Build communities, not individual isolation:

Situated Computations foster community buil-
ding and create spaces for participation and sha-
red learning. Technologies build communities, 
and they can put them at risk. From my ethno-
graphic study of design in the Trinidad Carnival, 
one of the most enjoyable aspects of those en-
gaged in these activities was the strong sense of 
community. Frederick spoke of the “family bon-
ding, friends, friendships,” Derek the “feeling of 
togetherness,” and Frauenfelder, the “person to 
person interaction[s]”.28 Situated Computations 
create communities where its members can ex-
perience these bonds and interactions.

6)	 Cater to experts and non-experts in CAD and 
Computer Programming:

Situated Computations allow experts and non-
experts in Computer-Aided Design (CAD) access 
to and participation in computation and digital 
design. Professionals, researchers, and students 
of architecture, engineering, and industrial de-
sign have historically used CAD tools. These 
tools and technologies are not the only ways to 
engage with or represent design and computa-
tional thinking. They can also create spaces for 
participation and interest in other aspects of de-
sign and computational tools, for example, their 
histories, politics, and relations with society.

7)	 Not require large amounts of computational 
power and infrastructure:

Situated Computations acknowledge and res-
pond to a setting’s social and technological in-
frastructures. A refusal to remain ignorant of 
economic and political structures drives this 
principle. Technological infrastructures of a  
region depend on its social, political, and  
financial abilities. Nations have gained and lost 
economic power through wars, colonialism, 
slavery, and other forms of domination. Some 
technical systems require resources that some 
societies and individuals are not able to afford 
due to the lingering effects of domination and 
other local issues. 

27.	 Daniel Cardoso Llach, Builders of the Vision: Software and the Imagination of Design. 1st edition. New York, NY: Routledge, 
2015. Mario Carpo, The Alphabet and the Algorithm. 1st edition. Cambridge, Mass: The MIT Press, 2011.

28.	 Stephen Derek, Personal Interview by Vernelle Noel, 2013. Liselle Frauenfelder, Personal Interview by Vernelle Noel, 2013. 
Robert Frederick, Personal Interview by Vernelle Noel, 2012.
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8)	  Narrative:

Situated Computations tell the stories, histories, 
and innovations of marginalized and disenfran-
chised groups and their settings. Media resear-
cher and artist Kamal Sinclair writes that “story 
and narrative are the code for humanity’s opera-
ting system”.29 These tools should contribute to 
building multiple expressions that highlight how 
groups grapple with and challenge racism, colo-
nialism, and other types of domination.30 Telling 
stories includes integrating these tools, artifacts, 
and stories into multiple aspects of culture, inclu-
ding education, economics, art, engineering, and 
architecture, to name a few. Another opportunity 
might be in the names given to these tools–tying 
them back to the people, culture, and stories. 

Discussion

In this paper, I have proposed eight principles for 
a Situated Computations approach to design and 
tool-making (Figure 11), drawing from my eth-
nographic and design work developed around 
the Trinidad Carnival and my development of a 
digital design tool based on wire-bending which 
is practiced there. The work suggests that our ca-

pacity to design tools —and our understanding of 
computation itself— can be enriched by closely 
engaging with crafts and the people who prac-
tice them. I will now discuss the implications of 
this study, i.e., the digital tool and what Situated 
Computations might mean for design. 

Mediating artifacts such as drawings, tools, and 
methods facilitate interactions between crafts-
persons, novices, and digital designers.31 The 
outcome suggests that a simple sketch of a grid 
with nine points (Figure 3) can empower these 
different designers by enabling them to (1) do-
cument design, (2) engage in speculation and 
design play, and (3) communicate with others de-
sign communities. Designers (wire-benders and  
computational designers) can use these drawings 
to document their steps and help design, and 
for archiving and replicating their projects. Fur-
thermore, they can speculate on design and 
learn computational design thinking through 
play. The ability to play and compete through 
this tool reinforces its situatedness since play 
and competition are vital aspects of the Trini-
dad Carnival.32 Also, these drawings and the list 
of points (Figure 4) can communicate a design 
or design goal to others involved in the process. 
The designs generated from this tool neither 
prescribe the materials nor the techniques to be 
used, meaning that even with one representa-
tion, a designer can make several different de-
signs from a variety of materials and methods. 
 
A second implication is that new expressions in 
Carnival and architecture are possible. Currently, 
sculptures in Carnival are covered with fabric and 
other decorations for performance resulting in 
the concealment of wire-bending techniques. 
With this tool, its many design possibilities, and 
its celebration of lines (Figure 11), I propose that 
sculptures remain uncovered to celebrate the 
craft and its tectonics so that they are even more 
narrative. The same goes for architectural ele-
ments such as wall screens and architecture–let’s 
celebrate the practice, techniques, and people.

Figure 11. Principles of Situated Computations

29.	 Kamal Sinclair, “In Summary: Making a New Reality.” Medium. September 2, 2018.

30.	 Ruha Benjamin. Race After Technology: Abolitionist Tools for the New Jim Code. 1st edition. Medford, MA: Polity, 2019.

31.	 David H. Jonassen and Lucia Rohrer-Murphy. “Activity Theory as a Framework for Designing Constructivist Learning 
Environments.” Educational Technology Research and Development 47 no. 1 (1999): 61–79.

32.	 Richard Schechner. “Carnival (Theory) after Bakhtin.” In Carnival: Culture in Action—the Trinidad Experience. New York: 
Routledge, 2004.
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in the social world by acknowledging historical, 
cultural, and human contexts around design, 
making, and technology; (2) shed light on the  
computational dimensions of handcraft practice; 
(3) facilitate new social roles, design options, and 
possibilities; (4) create spaces for participation 
by those missing in both craft and computatio-
nal/technological practices; (5) enable compu-
tational thinking and making through crafts; (6) 
resist segregation and privileging of intelligen-
ces and skills by building practices that engage 
multiple ways of seeing, knowing and doing; and 
(7) amplifies the stories of marginalized groups 
by deploying them in numerous areas of design 
practice and education. Future directions for this 
work include testing the concept and framework 
of Situated Computations in other craft and de-
sign practices, testing it outside design fields, and 
more closely analyzing the implications of these 
principles on processes of technology design.

Craftspersons can learn computation and digi-
tal design while engaging in wire-bending, and 
digital designers can learn wire-bending whi-
le engaging in digital design. The tool creates a 
space for shared learning and knowledge ad-
vancement in wire-bending, making, computa-
tional design, and thinking.33 Wire-benders and 
digital designers can fabricate artifacts using 
digital fabrication and traditional wire-bending  
techniques, gaining knowledge and experience 
in both. While infrastructures required to im-
plement Rhino 3D on computers in schools and 
mas’ camps in Trinidad & Tobago are not yet 
known, results indicate that novice wire-benders 
can learn computation while engaging in wire-
bending.34 This software facilitates participation 
and interaction between craftspersons and the 
computationally-informed. Both can enter un-
familiar territory and engage in mutual learning 
and partial translations with each other, use their 
perception, physically manipulate materials, and 
gain technical knowledge and skill. 

While further studies will be necessary to test 
these principles of Situated Computations, 
the results provide evidence that it may offer 
a new approach to design, computational  
tool-making, and research outside the field of 
design. Additionally, although this study focuses 
on a design practice outside the current imagina-
tions of design and computation and in the global 
South, evidence shows that a Situated Computa-
tions approach can open up practices to include 
participation by currently missing groups and 
further contribute to our understanding and de-
velopment of new theories, methods, and tools 
in different design practices.

Conclusion

Drawing from my work developing an experi-
mental digital design tool that makes lines in 
space based on wire-bending as practiced in 
the Trinidad Carnival, this article has proposed 
eight principles aimed at developing computa-
tional design tools that (1) ground computation 

33.	 Vernelle A. A. Noel. “Crafting as Inquiry into Computation - Exploring Wire-Bending in Traditional Practice and Design 
Education.” In Complexity & Simplicity - Proceedings of the 34th ECAADe Conference - Volume 1, ed. Aulikki Herneoja, Toni 
Österlund, and Piia Markkanen, 311-320. University of Oulu, Oulu, Finland, 22-26 August 2016. 

34.	 Vernelle A. A. Noel, “A Framework for Repairing Craft: A Case Study on Wire-Bending in Trinidad & Tobago.” Pennsylvania 
State University, 2019a.
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