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Learn Through Memories
A Didactic Way to Learn and Teach 
with the Use of a Digital Knitwear 
Archive
Martina Motta
Politecnico di Milano  
Orcid id 0000-0003-2894-4145

Giovanni Maria Conti
Politecnico di Milano  
Orcid id 0000-0003-2451-4172

Elisa Rossi
Loro Piana s.p.a.

Keywords
Knit Design, Digitalization, Digital Archives, Material Heritage, Learning Resource.

Abstract
Born with a very artisanal and manual connotation, knitwear design has evolved into a highly 
technological industrial practice supported by digital tools and advanced machinery. For 
this reason, teaching in the field is a constant challenge requiring innovation and updated 
information, together with a memory of the more traditional aspects. The article reports a 
research work born at Politecnico di Milano upon the acquisition of the material archive of 
knitted samples donated to the School of Design by Marina Spadafora, a designer with a 
long-standing career in the knitwear field. Given the archive as a rich physical resource, 
collected and classified by the knitwear professional along her creative career as a daily-ba-
sis working tool, academic researchers questioned how they could extend its purpose to 
bring innovation to teaching and learning methods, combining the physical and the digital 
dimension. The research investigated the needs of knit design students, researchers, and 
professional designers to identify the advantages and the barriers in consulting the archive 
and connected the more theoretical notions about knit structures and the increasingly dig-
ital practices with the material heritage of the archive to result in a resource that stimulates 
students’ creativity and increases the learning experience.

https://orcid.org/0000-0003-2894-4145
https://orcid.org/0000-0003-2451-4172
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Knitwear Industry
Knitwear is one of the most ancient handwork practiced by 
humans to make clothes and accessories. With time, utility 
evolved into a hobby, and in the last century, the hobby has 
experienced the transition into project and the transposition of 
a purely manual process into a discipline that brings together 
craftsmanship, design, and technological evolution (Annichiar-
ico, 2009). Nowadays, knitwear design is a highly technologi-
cal industrial practice supported by digital tools and advanced 
machinery. For this reason, teaching in the field is a constant 
challenge requiring innovation and updated information, to-
gether with a memory of the more traditional aspects. 
The contemporary process of designing, and thus of teach-
ing and learning knitwear is two-fold: on the one hand, the 
complexity and variety of the techniques. On the other, the 
infinite creative possibilities it allows. In this dualism, the 
technical notions become, for designers, the solid knowledge 
that is the foundation of free and creative design. 

At Politecnico di Milano, the research group in Knitwear 
Design has been working on tools and methods to structure 
a path for knowledge transfer and the generation of updated 
skills for designers in the field.
The literature reports diverse teaching methods and ap-
proaches, some more focused on creativity and some more 
related to the industry and the production chain. Often the 
various approaches are related to the presence or absence of 
an industrial territory around fashion schools. As reported 
by McRobbie (1998), British art schools include knitwear as a 
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purely creative art refusing the more commercial aspects of 
fashion that could negatively affect the aspiration and quality 
of one’s work, while Volontè (2010; 2012) compare the Brit-
ish approach with the Italian one, stating the latter as more 
oriented towards the diversity of positions within a fashion 
system and towards the industrial side of the product. This 
is also the approach taken at Politecnico di Milano, where 
Knitwear Design is rooted among the disciplines of Industrial 
Design and therefore is taught to students by combining theo-
retical knowledge with creative exercises and practical imple-
mentation. The discipline combines theoretical and technical 
knowledge with the material and manual creation of real test 
swatches and projects realized through hands-on experimen-
tations on manual knitting machines and through the practice 
of software programming for electronic machines. Working 
with the technicians in the laboratory, students learn how 
to master the almost infinite possibilities of this production 
technology, and they understand theoretically and practically 
the functioning and peculiarity of knitwear: the yarns, the 
fits, the elasticity of the fabric, etc. (Affinito et al., 2017).  

Given the evolution of technologies, both concerning ma-
chinery and digital tools, teaching knitwear design requires, 
together with a present memory of the more traditional as-
pects, innovation and updated information. The article re-
ports a research work born at Politecnico di Milano upon the 
acquisition of the material archive of knitted samples donated 
to the School of Design by Marina Spadafora, a designer with 
a long-standing career in the knitwear field. The archive is a 
rich physical resource collected and classified by the designer 
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along with her creative career as a daily-basis working tool. 
With the donation, the archive changed its location and am-
plified its potential public, adding new typologies of users 
and gaining unprecedented functions.
Today (Wright, 2002), students, researchers, information pro-
fessionals, and the general public can directly access many of 
the world’s rarest artifacts right at the desktop or other web-en-
abled device, at any time and from any location. Academic 
researchers questioned how they could combine the physical 
dimension of Archivio Spadafora with digital tools to extend 
its purpose and innovate teaching and learning methods. 

Could digital tools improve and expand the consultation of 
the archive, making it not just easily accessible and readable 
but also an augmented source of information to learn from? 
How would the archive have been able to transmit to students 
the ability to observe, get new knowledge and be creatively 
inspired? How to make it as contemporary as possible, in step 
with technological evolution? 
To answer these questions, researchers carried out a field re-
search, trying to understand the needs of the students and how 
to help them, increasing the teaching method in progress.

2. Methodology
The research has been structured with a preliminary phase on 
three parallel tracks:

• First, analysis of best practices in using archives, with a 
literature review and case studies on fashion archives re-
lated to the macro-themes of education and digitalization.
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• Second, given the technical complexity and uniqueness of 
knitwear, the identification of parameters to define the coor-
dinates for an updated organization of the archive content. 
This investigation has been made by comparing the spe-
cialized literature with the direct technical expertise of the 
authors in the field, considering technical notions and how 
this specific knowledge is transferred to students-designers.

• Third, understanding of the Spadafora archive’s current 
state, its structure, and its users.

The preliminary research has been followed by a qualitative 
investigation made with open interviews with current and po-
tential users to analyze limits and problems in the existing and 
open space to meet the emerged needs. The interviews were 
made to knit design students, researchers, and designers to iden-
tify the advantages and the barriers in consulting the archive.
In addition, a quantitative survey was carried out to understand 
the importance of digital tools in the current evolution of the 
teaching and learning processes. The collected information has 
been the starting point for developing updated solutions and 
the project’s future direction, resulting in a pilot of 10 technical 
sheets to be tested and implemented throughout the archive.

3. Preliminary Research

3.1. The Use of Digital Archives as Teaching and Learning 
Resources: Possible Perspectives
Archives were created as a management tool to meet the con-
tingent needs of producing and storing entities, institutions, 
and people documents. With time, archival documentation 
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(Centro Studi Assolombarda, 2002) added to the exquisitely 
practical use as a management tool the cultural use as a trace 
for the reconstruction of the past, where every single docu-
ment is part of a mosaic and inserted in a network of rela-
tionships determined by needs (Masciariello, 2020). Also, the 
records of an archive changed status over time: they passed 
from a character of the current use (needed for a here and now) 
to their freezing in a dimension of historical testimony (Mas-
ciariello, 2020). The archive is, for this reason, something not 
currently in the present, but it becomes in the moment is used 
for contemporary reasons. This is a very common practice in 
fashion: the idea to redesign, re-evaluate something old and 
transform it under a modern way of seeing makes the archives 
a fundamental resource for professionals, as a source of crea-
tive inspiration or a more technical reference. But profession-
als are not the only audience possible. Consulting an archive 
can assume various purposes for diverse users – students, 
institutions, researchers, teachers, wider public – and all of 
them can get “the chance to get to know the daily going-on of 
Italian knitwear, hidden away from the extravagantly staged 
fashion shows at each change of season” (Motta, 2018). How-
ever, to be triggered, this process needs specific conditions: 
the archive cannot be a random accumulation of documents; 
these documents must be in a relationship, arranged according 
to a particular order (Feyles, 2013), and obviously accessible. 
In the last two decades, the evolution of digital technologies 
favored their application to the archives. Many of them, either 
corporate or public, have been made digital to facilitate con-
sultation, expand the reachable public, and improve the classi-
fication and organization of documents. 
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By its nature (Centro Studi Assolombarda, 2002), digital col-
lection development requires extensive use of technological 
resources. If in the early days of digital libraries’ development, 
collections were typically small and experimental, today’s tech-
nologies allow us to put substantial collections online, and the 
dimension and complexity of archives are not a limit anymore.
Digital archives have become quite diffused also in the textile 
and fashion field. The present study identified some relevant 
cases, here briefly resumed in Figure 1, and investigated their 
accessibility and potential use in education.

The several case studies analyzed showed that archives are 
used above all by designers inside companies or by specialists 
in the sector. Seven archives out of 15 are accessible just by 
fashion operators, 14 out of 15 are open to students, but six 
require authorization, which students perceive as a barrier. 
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Figure 1. Case studies of fashion and textile archives. Content legend: T=textile, F=fashion, K=knitwe-
ar, P=prints, Y=yarns, R=runway, A=ads, authors, 2022.
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Despite being digital, physical, or both, most cases appear 
organized for professionals rather than for educational pur-
poses. 19 out of the 12 digital archives (except for Europeana, 
Archivio Ferrè, and Archivio MF1) present digitized pictures 
of the physical but very poor or total absence of additional 
information: this means that students can’t rely on tools to 
orient themselves during a consultation and the archive does 
not acquire educational features. To Innocenti (2006), corpo-
rate documentation centers are added value centers that cannot 
limit themselves to offering services but should proactively 
meet users’ needs, changing their role as information distribu-
tors to knowledge partners who define a link between external 
and internal information. According to Conti, Motta, and Rech 
(2020), an archive can be a learning resource to expand the 
knowledge and mentalities of the students, applying what they 
learn theoretically by touching finished products that could be 
usually seen only in books and at the same time to be active in 
replicating, re-studying, redesigning the old elements accord-
ing to their creative vision. It recalls the words of Innocenti 
(2006) again when she declares that in a document organization 
system, the most important feature of information is that it can 
be used out of context, creating networks of relationships and 
contexts and, thus, new knowledge. This has been the purpose 
of the present research for Archivio Spadafora.

3.2. Finding Classification Parameters for Complex Knit 
Structures
Given the immense variety of knitted structures that can be 
obtained by changing one or more of the elements –i.e., yarn, 
stitch size, machine gauge, color, material– that constitute a 
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knitted fabric, the work of researchers in this phase identified 
guidelines for the archive organization, 
The owned technical expertise and previous research on knit 
design teaching allowed the authors to identify the 4 knit-
wear structures that are the basis of any possible evolution or 
variation of a knit fabric (Single jersey, Ribs, Double jersey, 
Tubular knit) and 8 basic stitches. From these 12 elements, 
combining structures and stitches, designers can generate all 
the possible existing knitted fabrics. 
This means that stitches in the archive can be easily and 
effectively classified with these two parameters that concern 
both the aesthetic aspect of the fabric and the technical con-
struction and realization of the structure.

3.3. Current Analysis of Archivio Spadafora
The archive is located inside the Politecnico di Milano mate-
rial library based in Milan Bovisa Campus and is accessible 
during the library’s opening hours. It comprises 5000 knit 
stitches stored in folders and is currently divided into 22 cate-
gories based on how Marina Spadafora delivered it. The cat-
egories refer to the type of stitch or technique used (e.g., ribs, 
hand stitches, braids) but also to the function (e.g., edges and 
collars) or other general features (e.g., stretch, light textures). 
Each category includes a variable number of samples with no 
additional material, structure, or application information. All 
the samples have been scanned and digitally uploaded on the 
website of the university archival system of the Politecnico di 
Milano (https://www.biblio.polimi.it/) as part of the universi-
ty library and material library called Materioteca. The digital 
version of the archive so far reports the front and back scans 
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of each sample and is divided according to the categories of 
the physical archive. Although a good starting point, the ar-
chive still needed intervention to become a useful educational 
resource.

4. Qualitative Interviews and Quantitative Surveys
To understand the current situation and propose solutions to 
innovate and improve the use of the archive, qualitative inter-
views were carried out during the academic year 2021/2022 
with two designers and teaching assistants (Beatrice Zagatto 
and Enola Cappellari) and three students of the same course 
(Pietro Lo Presti, Alberto Melli and Michele Fumagalli). All 
five interviewees have been using the archive for design and 
learning purposes.

Here reported are the most relevant extracts from the inter-
views:

“I used it for design projects, particularly in the initial phase to 

find inspiration.” (BZ)

“It must be more connected to the courses and the knitting lab.” 

(EC)

“I would love more explanations on the knitting stitch that I ob-

serve, even if only a general indication, a nomenclature.” (BZ)

Both found the archive division clear and effective but still in-
complete. They underlined the need to make this archive even 
more a valuable tool within the university. Both welcome a 
possible digital version, underlining the importance of having 
a source to consult quickly, anywhere and at any time.
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The first impression on knitwear was very positive, I immediately 

liked the blend between technique and creativity, but I find that a 

great degree of technical competence is needed. […] the level of 

creativity stops only where the technique ends, whether it is the 

worker’s competence or the limits imposed by the machine. (PLP)

Pietro’s words clarified how creativity in knitwear is always 
accompanied by great theoretical and practical knowledge. 
Speaking directly of the archive, the three students agree that 
it is very useful, especially in the project’s initial phase, to 
find inspiration and get even more in contact with knitwear 
through knit stitches. The students found the division of the 
archive functional and comprehensive but not sufficient, es-
pecially if approached with no guidance or indication: 

I think it can still be useful even in the intermediate/advanced 

phases in this case, however, it is easier to search on the internet 

because it is possible to find a more detailed explanation with 

diagrams and how to make a given sheet which is often (rightly) 

missing. (AM)

A problem is certainly the search filter limited to relevance, title, 

author and year. To accompany each swatch there are still key-

words that can be used to further filter the search as, for example, 

lines, hand, braids, texture, openwork, etc., but in my opinion, 

you could make the search even easier by adding these keywords 

directly in the filter panel. […] The categories are clear, but the 

problem is the ability to understand what I observe. I found very 

interesting things in all categories, especially in heavy textures. 

The main gap is between theoretical and practical notions. (MF) 
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The reported words prove that the archive is used and appre-
ciated by students, but limits and gaps prevent it from being 
effectively usable to the maximum. In particular, what was 
encountered by the students was the inability to find a scheme 
and a guide capable of identifying and helping in the observa-
tion of the swatches within the archive. 

The quantitative surveys got 42 responses from students who 
attend or attended the knitwear design specialization course 
at the School of Design at Politecnico di Milano. The results 
showed that students favor a digital version of the archive, but 
they consider it as a way to anticipate and expand the access 
in-presence to the physical samples and the additional infor-
mation provided.
The pandemic, indeed, forced design teachers and learners to 
work remotely on physical artifacts, exploiting digital tools 
and equipment in innovative ways. Today, with a slow but 
progressive return to physical and in-presence, the digital 
solutions found during difficult times are not anymore “re-
placing” the physical ones but are opening opportunities. Dig-
ital environments are becoming a support in the rapid change 
of approach we are experiencing: after a decade of Industry 
4.0, we are now approaching Industry 5.0, which focuses on 
a symbiosis between humans and machines (Longo, Padova-
no, Umbrello, 2020; Xu et al., 2021). The surveys report how 
difficult it was to follow design classes at a distance but also 
demonstrate the will to pursue a hybrid form that grasps both 
physical and digital realities’ strengths. Emerged clearly the 
need for digital material to freely consult without the restric-
tions of university hours to optimize project timing.
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Distance learning and digital platforms are still perceived as 
poor by the majority of students but are recognized as a start-
ing point to create innovative and highly functional teaching 
of the future (Fig. 2). By working on the updating of the ar-
chive, a way should be found to organize it in the best way 
possible for educational purposes, without ignoring the op-
portunity given by the digitization of tools, as the archive can 
potentially be a primary example.
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Figure 2. Quantitative evidence from the survey, authors, 2022.
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5. Results and Discussion 
From these findings, the authors designed solutions for the 
archive to make it a tool to support knowledge transfer for 
future knitwear designers, able to adapt to rapidly changing 
contexts, both in the teaching-in-presence and in more auton-
omous learning moments. 
The design process followed 3 consequent steps and multiple 
reiterative cycles of verification of each step.

Step 1: Codes for Clarity in Consultation
Step 1 was based on the previously formulated guidelines 
and consisted of designing an effective system to represent 
knitting structures and their variable parameters. The system 
consists of color codes and symbols and is correlated by an 
introductory guide to make the consultation easy and facili-
tate the workflow.
Each stitch is represented by a symbol and a color (Fig. 3) that 
resemble the code used by the Shima Seiki SDS Apex3 soft-
ware for industrial knitting machines that students are famil-
iar with.1 Despite the associated color, the symbols are uni-
versal among knitwear professionals and thus recognizable 
by people familiar with machine knitting, regardless of their 
familiarity with Apex3 software.

1 This system of codes has been used in the professional environments since the 80s, when the 
first computer-controlled knitting machines were released by Shima Seiki. Even with the updates of 
technologies, the basic symbols remain the same. As Shima Seiki is one of the two main players for 
power knitting machines together with Stoll, this language is one of the two globally diffused and 
recognized among professionals.
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Step 2: The User Journey for Digital and Physical Access 
The second step concerned the design of the user journey, 
based on the user and the fruition typology, with particular 
attention to the physical dimension counterposed to the digi-
tal one. The support material has been organized as a digital 
platform that contains and expands the knowledge about the 
physical catalogue. Users can consult the archive entirely vir-
tually or visit the Materioteca and access the digital contents 
by scanning the QR code next to each knit swatch.

Step 3: Knowledge Implementation
The third step regarded the additional information to im-
plement the knowledge related to each sample. The research 
work focused here on the definition of the content structure, 
on the selection of useful specific information, and on its or-
ganization that could address both educational purposes and 
support professional research.
The additional knowledge has multiple aims: 

• to give a guide and explanation of the knit stitches that can 
be found in the archive;
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Figure 3. The 8 basic stitches with colors and symbols, extract from the introductory guide for consul-
tation, authors, 2022.
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• to demonstrate the different applications and variations;
• to spark creativity that can take the existing and expand fu-

ture solutions by showing the different changes that can be 
made starting from the same structure, stitch or material.

Based on these premises and the researchers’ technical ex-
pertise in knitting, the research led to the first set of 10 pilot 
technical sheets (Fig. 4) to be tested during A.Y. 2022-2023. 
After the test and the possible modifications, the sheets will 
be progressively implemented throughout the archive. 
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Figure 4. One of the 10 pilot technical sheets that contain: references to the consultation guidelines; 
color codes and symbols to identify the main features of the sample; detailed information on how the 
sample is made and could be replicated; possible variations with reference pictures that show what 
could happen when changing yarns, tension, machine gauge, pattern. Authors, 2022.
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The 10 pilot sheets gave a solid basic structure to the addi-
tional contents. The future work will progressively create new 
sheets, following several directions suggested by the field 
analysis and the literature, to exploit the digital as a tool to 
extend the physical and create new knowledge.

Future actions envisioned, both on the research side and the 
educational one, are:

• implementation of the platform with the chance to create 
personal lists to save favorites or samples you consider 
more interesting and inspirational;

• implementation of the relations and links between the 
sheets to enrich the consultation experience;

• study of the possible implementation of sheets with video 
tutorials;

• analysis of the technological evolution and updates of the 
digital resource;

• experimentation of new ways of using the archive for 
teaching, not just leaving students consulting it on their 
own but including class hours spent with the archive (both 
physical and digital) in different moments of the learn-
ing process, using its multiple levels of knowledge with 
new-learners and more expert students.

6. Conclusions. The Future of the Project
The research results show how digital tools and environ-
ments can improve and expand the consultation of a physical 
resource giving easy access to augmented knowledge. Mak-
ing the archive not just a catalogue but an evolving resource 
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that responds flexibly to different users’ needs is possible. 
The research connected the more theoretical notions about 
knit structures and the increasingly digital practices with 
the material heritage of the archive to result in a resource 
that stimulates students’ creativity and increases the learn-
ing experience. Whatever the level of experience of the ones 
approaching the archive, from earlier learners to expert pro-
fessionals, resources are now organized for optimized work-
flows, and additional contents are designed not to give no-
tions but to open perspectives and suggest experiments with 
technical and creative solutions.
The choice of making it digital makes the future of these re-
search results much broader and expanding. The digital con-
notation makes it easy to continue creating additional knowl-
edge by generating new technical sheets, updating old ones, 
and connecting them with each other.
Future research will use the developed tools to experiment with 
diverse possibilities to improve teaching and encourage more 
contemporary and compelling learning. Along the path of digi-
talization, the archive is becoming more interactive and allows 
students themselves to participate in adding new content by in-
serting their projects born from the structures learned through 
the archive. The archive thus becomes an evolving resource that 
nurtures itself with the knowledge it generates. 
During the upcoming Academic Years, teachers of the Fi-
nal Synthesis Studio in Knitwear Design and the Course in 
Digital Modelling for Knitwear at Politecnico di Milano will 
adopt Archivio Spadafora as a structural and fundamental 
learning tool alongside the theory learned on books and 
knitting machines. 
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Progetto Grafico
From 2003, the only Italian magazine totally 
dedicated to graphic design

CDPG Folders
Booklets dedicated to the AIAP’s Archives 
Funds and personalities of Design History.

AIAP PUBLISHES BOOKS, MANUALS, POSTERS, 
A MAGAZINE AND A JOURNAL. 
GRAPHIC DESIGN, COMMUNICATION DESIGN, 
DESIGN.

AWDA
The International AIAP Women
in Design Award

CAMPO GRAFICO 1933/1939
The Birth of Graphic Design

aiap.it/libreria/

0
9

F

C
M

FONDO /  CLAUDIA
FOLDER MORGAGNI
CDPGAIAP

1
2

F

A
T

FONDO /  ANTONIO
FOLDER TUBARO
CDPGAIAP

https://aiap.it/prodotti/aiap-edizioni/pubblicazioni-aiap/
https://aiap.it/libreria/
https://aiap.it/prodotto/uncover/
https://aiap.it/prodotto/campo-grafico-1933-1939-nasce-il-visual-design/
https://aiap.it/prodotti/aiap-edizioni/progetto-grafico-magazine/
https://aiap.it/prodotti/aiap-edizioni/cdpg-folders/
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FATE SPAZIO!
STIAMO 
PER USCIRE.

Aiap CDPG, the Graphic Design 
Documentation Centre.  
Working to collect, catalogue, 
archive, enhance and promote  
any documents related to graphic 
design and visual communication. 
These documents (originals  
as well layouts of projects, books, 

posters, prints, catalogues, 
correspondence, photographs) help 
reconstruct the history  
of graphic design in Italy  
and support research and 
educational activities, as it is the 
CDGP’s intention to make these 
documents widely available.

Aiap
via A. Ponchielli, 3, Milano
aiap.it — aiap.it/cdpg
@Aiap_ita

MUSEO
DELLA 
GRAFICA
AIAP 
CDPG

https://aiap.it/centro-di-documentazione-sul-progetto-grafico/
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