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Socio-cognitive Impact of Artifact Replacement: The Curious Case of Amyritsar Hand-

Knotted Carpet Weaving in India

Introduction: Lacking Historical
Aspect in Artifact Analysis

The current studies related to artifact
analyses in domains like design, organiza-
tional, and management studies usually
provide a static snapshot of an artifact
with respect to its categories, functions,
varieties and user engagements in a prac-
tice (Nomura et al 2006; Gurses et al.
2009; Heersmink 2013). These analyses
fall short of revealing how users’ engage-
ment patterns with their artifacts came to
be in the first place. This is because an
artifact does not exist as a static entity in
a practice, but co-evolves with its users,
their tasks, and goals. The theorists
in Cultural-Historical Activity Theory
(Leontiev 1979; Engestrom 1987) and
Situated-Distributed Cognition (Baber
2003, 2006; Hutchins 1999, Lave 1988;
Suchman 2007; Osiurak et al. 2018;
Woods 1998) have long championed the
co-evolvement of artifact-task-practice-
cognition  couplings and  inspired
approaches like social construction of
technology (SCOT) and Human-Artifact
Model (Bodker and Klokmose 2011) for
studying artifact development (Pinch and
Bijker 1987; Bijker & Law 1992),
artifacts-in-use (Bannon & Bodker 1991;

Quennerstedt et al. 2011) and artifact
appropriation (Dourish 2003). In this lit-
erature, the least studied aspect is arfifact
replacement whereby one artifact com-
pletely replaces another artifact in its
ecology. A theme that has come closest
to this aspect 1is artifact substitution,
whereby a new artifact substitutes an
older one, but does not completely
pushes the older artifact out of its ecology
(Brodersen et al 2007). The current paper
reports a case of artifact replacement in the
practice of Amritsar carpet-weaving in
India.

Amritsar carpet-weaving (ACW) has its
roots in Kashmiri carpet-weaving (KCW)
which is undertaken in the adjacent
region of Kashmir, both in India, from
which ACW inherited its technique
and artifacts around the 1840s. Artifacts
in a practice constitute any physical
device, representation, tool, or document
with  which users can store and
communicate information (Kirsh 2010,
Hutchins 1995), facilitate collaboration
(Hindmarsh and Heath 2000), coordinate
their joint activities (Nomura et al 2000),
enhance their planning and location
awareness (Bardram and Bossen 2005),
establish roles and hierarchies, enable

Revue de la culture matérielle volume 97 (printemps 2024)



learning (Kafai 1990), structure the prac-
tice in turn (Hutchins 1995) and foster
collective memory and cultural identity
(Hutchins 1995; Heersmink 2021). ACW
presents a unique case wherein due to
technological needs of artisans in the
aftermath of the Partition of India in
1947, naksha, replaced talim, the central
artifact of the practice, over the course of
a few years. Naksha is a grid-based design
representation on which the design to be
woven is drawn. In Kashmir, from a
naksha, a symbolic script, called Zalim, is
generated which the weavers read to
weave the design (Kaur 2017). This falim
completely disappeared from ACW post-
1947 and was replaced by #aksha which
weavers started reading to weave their
carpets. Before 1947, the Indian craft sec-
tor had experienced diverse technological
changes like newer kinds of looms (Roy
2005) and increasing use of synthetic dyes
(Mukund 1992; Roy 2004) caused by de-
industrialization due to British industrial
growth (Bagchi 1976), provision of new
tools by government agencies (Bagchi
1976), and the motivation of profit for
artisan capitalists (Roy 2020, 113). The
colonial pressures thus extended the
British political authority over textile and
craft production (Mukund 1992). In this
scenario, ACW presents a case where the
impact of a political event, i.e. partition of
the country in 1947, caused a direct tech-
nological change in the production
process. In this impact, the central arti-
fact of ACW, zalim, was replaced by
naksha in a short span of a few years to
meet the technological needs of artisans.
The longstanding socio-cognitive impact
of this replacement, on the remaining
artifact ecology of ACW, is reported in
the present paper. In empirical studies
related to artifact analysis, where artifact
ecologies have primarily been studied in

corporate organizations (Dourish 2003),
hospitals (Cormi et al 2022), academic
settings (Belin & Prié 2012; Vasiliou et al
2017), volunteer-based communities
(Bodker et al 2016), people’s nomadic
(Rossitto et al 2014), mobile (Jarrahi et al
2017), and smart work practices (Ko et al
2021), this study has come from the craft
domain.

The Study: Connecting Kashmir and
Amritsar

This study, ongoing since 2015, is on sit-
uated and distributed cognitive processes
in Kashmiri carpet weaving (KCW) in
India with special reference to a crypto-
graphic system used in the practice. The
study has been undertaken in Srinagar in
the northern-most state of Kashmir using
cognitive ethnographic methods with
fieldwork spanning over 2.2 years from
2015-2018, including month-long studies
in 2021 and 2023. Short periods of field-
work in Amritsar, in the adjacent state of
Punjab, were done in 2015 and 2019.
KCW has three task contexts: designing,
wherein designs are either created digi-
tally via a CAD system or are manually
drawn on graph-sheets (Kaur 2017) and
colour-schemes are assigned via sym-
bolic codes by designers (naqash); coding,
wherein a cryptic script called zalim is gen-
erated from these encoded graphs and
written on long rolls of paper by code-
writers (falim-guru) '; and weaving, wherein
talim is read, decoded, interpreted and
communicated by weavers (kaalbaaf) in
an equally cryptic trade-language among
their teams to weave the designs (Kaur
2020). The central artifact of KCW is,
thus, zalim (figure 1) whose structure has
altered considerably since first docu-
mented by British linguist G. W. Leitner
(1882) (Kaur 2017). Adjacent to Kashmir
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is Punjab, whose border city Amritsar has
long been eulogized for weaving the
finest pile carpets (Gazetteer of Amritsar
1883-84; Mukharji 1883; Watt & Brown
1903). Large-scale famine-induced migra-
tion of Kashmiri artisans around
the 1840s first initiated the shawl and
then pile-carpet weaving at Amritsar.
These migrating artisans brought with
them the techniques and artifacts of
KCW to Amritsar (Hawley 1913, 255;
Chattopadhyay 1970, 23; Eiland 1979,
166) including za/im. From Henry Baden
Powell’s (1872, 26) brief mentioning
of ‘reading-out’ patterns in Punjab car-
pet-weaving, we get the first detailed
documentation of Za/in’s use in ACW by
Lewis Mumford who mentions a “book”
in which are “written down in Kashmiri
characters all the stitches in each section,
with the colors, and the exact sequence in
which they must be put in” which is read-
off by “a boy” specially assigned to this
task (1900, 261). This “book” is none
other than Zalim. At the turn of the 20"
century, Eliza Ruhamah Scidmore notes
how the pattern written in “Kashmir
cipher” is called out by a reader and is
followed by young boys working on the
loom (1903, 309). This falim, “taalim
tereh,” “ragsha kitab,” or “book of the pat-
tern,” is generated either “from the actual
carpet to be copied, or from the ruled

Figure 1
A typical Talim Roll. Courtesy of BMW
Designers, Srinagar (Kashmir)

section paper drawing” indicating a
reverse-information flow whereby Zalim is
generated from an existing carpet (Harris
1908, 60). Its usual generation from a
graph-drawing is confirmed by Bipin K
Sinha (19206, 486) and later by Murray L.
Eiland Jr. & Murray III Eiland as they
note, “weaving in Kashmir (as well as
Amritsar) proceeds by the talim system”
(1973, 298).

These sources provide ample evidence
that za/im originated out of Kashmir and
was used in ACW after the 1840s and we
continue to get scholarly references of its
use until Sinha’s 1926 observations. A
conflicting picture from 1979 onward
appears, however, as Filand & FEiland
note that “weaving in Kashmir (as well as
Amritsar) proceed by Zalim system” (1973,
298), but four years later, the first author
Murray L. Eiland contradicts his earlier
claim, stating now that, “Amritsar also
was long unique (aside from Kashmir) in
India in using the Zalim system ... During
the last several decades, this system has
slowly been replaced by scale paper draw-
ings” (Eiland 1979, 166). By 2001, zalim
was again claimed to be “widely used” in
the “knotted carpet industry in Kashmir

Revue de la culture matérielle volume 97 (printemps 2024)



and Punjab” by Peter Harris contributing
to the already chequered history of schol-
arly treatment of zalim in ACW (2001, 1).?
Before we delve into zalin’s eventual
fate in ACW, a brief introduction to the
practice:

Amritsar carpets: Amritsar carpets, hand-
woven in the district of Amritsar in
Punjab (India), are wool-on-cotton, car-
pets of around 100 knots per square inch
(kpsi) (figure 2). This ‘knottage,” under-
stood as the ‘quality’ of the carpet, is
represented as colummns x rows, e.g. a 7x13
quality carpet has 91 kpsi. In ACW, gen-
erally repetitive patterns like Bokhara are
woven, wherein a single motif such as a
box woven in five to six colours is re-
peated throughout the carpet. Like other
cottage industries, ACW is dominated by
the manufacturer, who acts as a primary
decision-maker. Sourcing designs from
freelance designers, they commission car-
pet to household weavers, providing
them with loom, tools, raw material and
design. Once the carpet is woven, the
manufacturer takes it off the loom, and
lays the warp for the new carpet. Weavers
are paid piece-rate wages, usually partly in
advance, while the rest is paid on comple-
tion. While weavers generally earn 3500
INR for a 4x6-foot carpet, taking them a
month to weave, designers earn 1500
INR for small-size designs requiring a
few days of labour.” Despite being paid
slightly more than weavers vis-a-vis their
time spent and effort, there is a significant
dearth of designers in ACW. No more
than two designers in the whole region
could be found during my fieldwork, one
of whom had retired recently (aD2 —
Male, 74y) and the other (aD1 — M, 54y)
was the creator of the principal pattern
currently being woven at site. At present,
only manual designing, involving design

creation on graph sheets, is being done
with the exception of one manufacturer
who sources digital designs from outside
Amritsar.
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Figure 2

Map of India showing Srinagar and
Amritsar in northern-most states. Courtesy
of Nationsonline.

Task structure: ACW has two task con-
texts: designing and weaving having a
linear information-flow from one to the
other. In the design phase, the designer
draws the design, without colours, on
graph-paper and fills the cells pertaining
to motif-outlines with a sketch pen.
This black and white design is called the
‘master-copy’ from which further copies,
as and when needed, are reproduced. The
colours are added to the design later and
the colour-designed graph, called #aksha,
is given to the weavers to be read for
weaving.

Tools and artifacts: The weavers use a
vertical loom with two wooden rollers
with cotton-warp stretched between
them (figure 3). They sit on a bench
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around 1-foot high on the side facing the
rollers. A wooden strip (panakh) (tigure
3b) is fixed to the carpet on the loom’s
backside, and it is adjusted every few days
as the woven carpet rolls over the lower
roller. The weavers access yarn by pulling
it from the top of the loom, while unused
yarn-rolls either lie on the floor at the
loom’s backside or are casually hang over
the loom’s side-beams. The weavers fol-
low their naksha without looking at it.
Usually, it is preserved under their sitting-
bench cover, or in some basket kept
nearby, or in some other room.

The design representation: The naksha is
a typical design “transference device”
(Davis, 1972, 7) used in weaving prac-
tices like that of Agra in India (Schuster
2008), Tibet (O'Neill 1999), Nepal
(Goswami, 2009, 193), Iran/Persia, etc.
(Topalbekirog et al 2005). In ACW,
naksha’s quality varies as per its grid-size,
e.g., a grid-block measuring 1.25 inches-
square in a 10x16 graph-sheet comprises
160 cells in 10 columns and 16 rows. A
typical graph sheet is comprised of rows
and columns, where these rows and col-
umns are further organized into blocks
(grid-block), e.g. a 20x20 graph means
its one grid-block has 20 rows and 20

Hintl

Figures 3a (Left) and 3b (Right)

Front and backside of Amritsari loom.
Contrast the sitting position of weavers with
sitting position of weavers in Kashmiri carpet
weaving in figure 4.

Figure 4

In KCW, weavers sit on backside of the loom
while lower rollers point towards the other
side. In ACW (figure 3), weavers sit on the
side facing the rollers.

columns.* The quality of graphs in ACW
has altered over the years with 16x16
graphs being used in the 1980s and 10x18
graphs being used from 2000 onwards,
which further reduced to the 10x16, 9x16
and 8x17 grid-graphs being used at pre-
sent, showing decreasing columns in
the grid-block measuring an inch. This
reduction is often compared with a
corresponding decrease in the carpet’s
quality/knottage over these years. K. K.
Goswami remarks that, “The quality of
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the graph paper will vary, depending on
the complexity of the design, particularly
the number of knots or tufts per square
inch” (2009, 199). The carpet-knottage
and graph-quality relation is not this rigid,
however, as any knottage can be designed
on any graph. Figure 5 shows an 8x16
knottage-design (128 kpsi) drawn on
10x18 quality-graph (180 cells to an inch)
designed in 2014. This becomes possible
because a graph is just a representation
and any graph can accommodate any
knottage for which all that the designer
needs is the required computation to
work out the design area (Kaur 2018).

Patterns: In ACW, generally the Bokhara
pattern is woven, wherein a single motif
or a floral-box is repeated throughout the
carpet. In this category, the leading design
currently being woven is called parda (cur-
tain) in which a cup-resembling motif is
repeated throughout the carpet giving a
semblance of a curtain (figure 5). This
cup-resembling motif is of a fixed dimen-
sion and is woven in 19x19 rows and
columns, in black colour, taking shape
beginning with the nineth column in the
first row. Due to its fixed dimension, the
motif does not alter its size even in larger
carpet-sizes where only its frequency
increases and an additional border, re-
sembling the border on the sides, is
repeated in the middle of the carpet,
which bifurcates the whole design into
two equal windows in which these cups
are repeated. Around 6 colours are usu-
ally woven in parda pattern: black is used
for the motif outline, another colour for
the carpet-background, and the remain-
ing colours for other smaller motifs in the
borders.

10

Figure 5
Naksha showing parda pattern. Courtesy of
Rajwant Singh, Amritsar.

Methodology

During 2.2 years of fieldwork in Kashmir

(India) from 2015-2019, work was also
done in Amritsar (Punjab, India) which
included visiting twenty-one villages near
the border with Pakistan in the Ajnala
block of Distt. Amritsar.” The snowball-
ing method was used to identify villages
and community members. Early on, it
was clear that a mere visit to a village may
or may not result in meeting the commu-
nity as weavers had ‘rapidly been uproot-
ing their looms’ (kbaddi putt dena) over the
past few years and shifting to seasonal
agrarian jobs. Consequently, during my
2019 fieldwork, four villages were found
to have only one functional loom, ten
villages had two—three looms, one village
had six looms, while three villages were
found to have no looms at all. During
fieldwork, unstructured interactions were
undertaken with two designers (M, 64y
avg. age), six manufacturers (M, 59y avg.
age) and twenty-five weavers (incl. 12 fe-
males with 35.8y avg. age) excluding four
teenage female household-weavers. The
discussions primarily centred around
their weaving/designing activities and
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their usage of tools and representations
to understand their strategies of infor-
mation retrieval, team communication
and coordination while recording these
interactions wherever permitted. The
interactions took place in Punjabi, the na-
tive language of both the researcher and
respondents. To deeply understand the
interplay between their design represen-
tation (naksha) and weaving, a month-
long cognitive ethnography was done at a
karkhana (factory) in the village Rajasansi,
which, being the forerunner of carpet
weaving, acted as a guiding source of pat-
terns, material, and marketing in the
region. This karkbana was housed in a
pootly built shed with window-holes on
the upper portion of one wall. It had nine
looms placed in two rows irrespective of
the direction of light falling on them. To
compensate for an otherwise dark hall, a
60w bulb, dangling from ceiling, was
fixed in the middle. Among those nine
looms, five were functional on which
eight male weavers (46.25y avg. age with
exp. avg. 28.12y) wove medium to large
size carpets in parda pattern. A daily
video-recording of their activities from
warp-laying to weaving on two looms
with four weavers was done for a month
in 2019.

Besides this, an archive of designs begin-
ning in 1975 was created to understand
developments in graphing and design
over the years. The claims regarding the
use of zalim in ACW, as was made in
the literature discussed in section two,
were verified with field observations and
community interactions during which,
a researcher-generated sample Zalim was
shown to respondents to see how fami-
liar they were with it; had they seen or
heard about it being used, or could they
figure out its logic? The fieldnotes and

11

transcripts of these interactions were
subjected to qualitative analysis and
themes were generated that relate to
representation-use, designs and patterns,
actors’ cognitive activities related to in-
formation retrieval, team coordination,
and communication. This analysis led to
the following findings.

Findings 1: Mis-information on
Talim-use in Literature Post-1947:
Case of Replacing of an Artifact
(talim) by a New Artifact (rnaksha) in
ACW

The observation of their activities and
community interactions revealed no trace
of talim in ACW, contrary to the claims
made in the literature post-1947. At all
looms in twenty-one villages, naksha, in-
stead of Zalim, was found with weavers. As
per the memory of my elderly respond-
ents, falim never existed in Amritsar at all,
let alone seen or used by them. No one
admitted to even hearing about it, even
in their childhood. As weaver aW19
(Female, 60y) said:

aW19: I have been doing this work
for many years ... since childhood
... for almost 35—40 years!

Researcher: In all those years, have
you ever seen falim like this or heard
about it?

aW19: No, 1 haven’t seen ... not
even heard ... I had a brother who
used to make nakshas but he has
grown old now ... there was one
morte brother, GS, who also did the
same work.

Researcher: Could they know about
it?
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aW19: No, there is only naksha,
which you have seen. We never saw
ot heard this kind of thing (referring
to talim). [Translated from Punjabi
to English]

Similar comments were made by others.
The designer, aD2 (M, 74y), argued that
even if Zalim existed, it, most probably, did
before India’s partition in 1947. His own
experience dated back to 1965 when
naksha was already prevalent. This con-
jecture aligns with Eiland’s observation
where he mentions, “During the last sev-
eral decades, this system has slowly been
replaced by scale paper drawings” (1979, 160,
italics added). The word “decades” in this
1979 study roughly refers back to 1947
when India was partitioned into India and
Pakistan dividing its northern states of
Punjab and Kashmir. After Partition,
while Amritsar remained on the Indian
side, Lahore, about 30 miles from it, went
to Pakistan. The Partition caused mass
exodus and hugely impacted the demog-
raphy, resources, industries, and trade on
both sides. Carpet-weaving, including
designing at Amritsar (Gazetteer of
Amritsar 1883—84, 45) was chiefly carried
by Muslim weavers (Gazetteer of
Amritsar 1893, 114; Macfarquhar 1947;
Raheel 1980), mostly by Kashmiris
themselves (Gazetteer of Amritsar 1893,
116; Sheikh & Budh 2009, 85). The
Partition caused large-scale migration of
Muslims from Indian Punjab to Pakistan
Punjab including the weaving community
as Roy notes, “especially the ustads, emi-
grated from India to Lahore, Multan, and
Lyallpur. The effect in Amritsar in
particular was devastating” (2004, 228).
Pakistan Carpet Manufacturers and Ex-
porters  Association (PCMEA), too,
attributes Pakistan Punjabi weaving to

12

this migration: The manufacturing of car-
pets in Pakistan began in the same way as
in India and when the country was sepa-
rated from India most of the weavers,
which were Muslims, moved to the
Pakistani side (PCMEA). Resultantly, the
industry, which employed around 5000
persons at the turn of 20" century, started
declining around 1947. A sign of this de-
cline, as per Roy was, “the relative rarity
of young apprentices” (2004, 216-17).
This migration might have caused a
dearth of falim-writers at Amritsar with-
out the possibility of their replenishment
from the remaining population. This is
because zalim-writing requires nuanced
literacy skills, including mathematics,
which makes it different from the physi-
cal knot-tying skills required of a weaver,
which could be locally replenished from
allied industries like shawl-weaving,
which had switched to carpet-weaving in
the 1870s, or from the emigrated popula-
tion from Pakistan. The lack of zalim-
writers would have forced designers to
make decisions on which design repre-
sentation to use: continue with existing
talims encoding the old designs or stop us-
ing talim altogether and start communi-
cating design information from the
naksha itself. The latter solution was
eventually adopted. This reduced the
need and demand for Za/im-writers in the
practice and led to the eventual
disappearance of za/inm from ACW.

I admit that a deeper investigation of
socio-political factors causing this situa-
tion is required. What is clear from
available data, however, is that: 1) zalim
was used by the ACW community for
which literary sources from section two
are evidence, and 2) it did disappear from
ACW post-1947 and was replaced by
naksha as is evident from our current
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observations. The socio-cognitive impact
of this replacement can be gauged by
comparing actors’ current engagement
patterns with naksha at Amritsar and with
talim at Kashmir.

Findings 2: Cognitive Impact of New
Artifact Naksha: On Practice and
Users

As artifacts co-evolve and co-adapt with
their users and tasks (Kirsh 2010),
evolved/replaced artifacts, too, facilitate
some tasks and cognitive processes at the
cost of others (Raczaszek-Leonardi, et al.
2019, Hutchins 1999, 127) by limiting
choices of action (Zhang and Norman
1994). Going by this, there should be
some tasks facilitated by za/im but not by
naksha, and vice versa, though both
are design representations evolved to
achieve the same goal of representing and
communicating design information to
weavers and coordinating their weaving.
In this context, the community interac-
tions and karkbana-observations revealed
following patterns in actors’ cognitive
activities:

1. Memory-based weaving

Despite naksha being present, weavers
were found nof to engage with it on any
regular basis, rather, they rarely consulted
naksha for weaving which was a surpris-
ing finding. The particularities of the
design being woven were found to be the
chief reason for this rare engagement.
Parda, the most frequently woven design
in ACW currently, has only one cup-
motif repeated throughout the carpet. Its
fixed dimensions and canonical colour
(black) facilitate memorizing its details
after which naksha becomes redundant
for weavers. On the commissioning of a

13

new carpet, only the background colour
is changed, for which weavers do not
need to consult their #aksha again. Even
for weaving different sizes, they need
only to figure out the number of motif-
repetitions wherein the motif’s fixed
dimensions help and are often provided
by their manufacturer as well. Thus, three
factors facilitate design-memorization by
weavers: motif repetition, its fixed dimen-
sion leading to its calculable frequency,
and less colours. Together, these make
naksha a redundant artifact and diminish
its existence to a mere formality. Many
household weavers, in fact, did not even
have naksha with them. Those who had
naksha with them, had it carefully stashed
in their closets as something supplied by
their manufacturer who had commis-
sioned the carpet from them. This naksha
is dug out occasionally by them to show
to the visitors or novice-apprentices.
Once, novices memorize the pattern,
naksha becomes useless for them as well.

Thus, despite studies mentioning the ex-
istence of “scale-drawings” (Eiland 1979,
166) or “graph papers” (Bawa and Joseph
2010, 4) in ACW, the fact is that the
actual practice is #of even graph-based, but
memory-based. There is a difference be-
tween actual mediation performed by
a representation in an activity and its
superficial existence. Mere existence of a
representation in an activity does not
establish its causal connection with that
activity. For that to happen, the user must
engage with that representation regu-
larly so that it can act as a mediating link.
In this context, ACW presents a case of a
superficial or cosmetic representation,
unlike a mediating representation like
talim in Kashmiri carpet weaving (KCW),
which is necessarily consulted by the
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weavers there to weave the design (Kaur
2020).

2. Information representation and retrieval

Besides cup-based parda, repeating boxes
are also woven in ACW wherein a floral
box (dabbi) is repeated throughout the
carpet. As per variations in internal foli-
age and/or colours, these boxed-patterns
go by different names like mobri dabbi,
Afghani dabbi, Pakistani dabbi, etc. In this
naksha, one such box is drawn, while the
number of repetitions of that box are
either mentioned in the margins of that
naksha (figure 6) or are conveyed verbally
to the weavers. On encountering novel
variations, weavers do consult #aksha ini-
tially to know the basics of the repeating
motif to be woven. In this consultation,
graph-properties like grid-blocks were
found to play a significant role. The cells
of the naksha grid-block enable location
identification and calculation of row/
column/cells involved in the drawn mo-
tif. Simultaneously to this, depiction of
single representative motif in the naksha
restricts weaver’s attention to a particular
spot only. For example, the grid-block in
figure 6 is of 9x16 rows/columns and has
160 cells, but it does not have any internal
boundaries (as shown in third block of
figure 7). Because of this, extracting in-
formation from even a single motif is
difficult. In large sizes involving less rep-
etition and novel motifs, the cognitive
effort required for extracting information
from such graphs increases significantly.
A grid is a basic building block in a graph-
based representation (Bokil 2012) but
if it is not appropriately structured, it
increases the cognitive effort of the
graph-processor instead of facilitating his
or her task (Kaur 2021). Due to this, a re-
luctance for novel patterns was found
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among weavers in ACW. On being
shown Kashmiri designs, almost all
respondents admitted that it would be
difficult to read naksha of curvilinear pat-
terns like these due to their being
extremely complex, though some admit-
ted that they could weave it, but it would
cost more, e.g. aM4 (M, 60) said,

aM4: If its’ naksha is given, we’ll
make it ... but it will cost more.
Naksha is difficult to read, and if de-
signs are like those of Kashmiris,
who draw so many flowers-and-
petals, their nakshas would also be
complex requiring more labour. We
already don’t get paid much. ...
manufacturer does not pay enough,
so, what’s use of making this one?
[Translated from  Punjabi to
English]

3. Tean? communication

Since weavers actually engage in memory-
based weaving, hardly any activity-related
communication was observed among
weaver-teams working on the same loom,
e.g at the karkbana. When asked about
novel patterns, teams preferred consult-
ing naksha of those novel patterns
individually or discussing them before
weaving. While they admitted that one
could call out the pattern from the naksha
aloud to other weavers in principle, the
system of reading out #aksha had eroded
a long time ago. Since they remembered
the parda-pattern, which they had been
weaving for the last 10-12 years, there
was no need to read the naksha aloud.
For demonstration purposes, however,
karkhana-weavers performed the reading
aloud of a naksha on one occasion and
aspects of that were noted. The naksha of
their loom was taken out of a closet in an
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adjacent room and was read aloud by a
weaver at loom-1. The reading consisted
of largely disjointed phrases, e.g. “leave
four, weave three,” “weave five black,”
“weave seven blue,” etc. Apart from this
demonstration, no naturally occurring
reading aloud of naksha, ecither at
karkhana or at home-looms in villages,
was observed. This contrasts completely
with the engagement of za/im in KCW
where not only is it necessarily consulted,
but it is read aloud like a text in an ex-
tremely rich, cryptic trade-language
among the weaver teams. This reading
aloud significantly transforms weavers’
code-perception and facilitates team
communication and coordination in

KCW (Kaur 2020).

Figure 6
Afghani dabbi pattern. Courtesy of Rajwant
Singh, Amritsar.

Figure 7
Grid blocks in different graph representa-
tions. Image courtesy of the author.

15

4. Team coordination

Lack of communication among weaver
teams in ACW was found to have a visi-
ble impact on coordinating the weavers’
team activity. The coordination in team
activities 1is achieved either explicitly
by artifacts (Fiore & Wiltshire 2016;
Andersen et al. 2002), representations
(Garbis & Warn 1999), material signals
(Clark 2005), language (Fusaroli & Tylén
2012), or implicitly via monitoring team
members’ actions and anticipating their
needs (Rico et al. 2011). Language and
artifacts are important means of generat-
ing and maintaining workspace awareness
(Gutwin & Greenberg 2004, 183) and
both were absent in the weavers’ teams in
ACW since neither naksha nor its reading
aloud mediated their joint activity.
Weaving entirely from their memory,
they required no information retrieval
from others, making them work individ-
ually despite working with others on the
same loom. This made them responsible
only for zheir portion or territory on the
loom. These territories were neither fixed
nor clearly specified on the loom, impact-
ing fair division of labour. Though some
thread-markers were found on the loom,
these were fixed during warp-laying to
indicate threads fixed per feet. Beyond
acting as memory-aides during that activ-
ity, these thread-markers were not taken
advantage of by weavers, e.g. to divide
their weaving area or territory on the
loom and thereby coordinate their activ-
ity as is done in KCW (Kaur 2018). This
internally disconnected weaving im-
pacted their cohesion as a team where a
speedily working weaver would need to
wait until another weaver finished his
portion. In one instance, a weaver wove
only his portion on a loom at karkbana
for many rows without touching the
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other side as the weaver for that portion
was absent during that period. This re-
sulted in several inches of partial weaving
on the loom. In contrast, KCW uses za/im
to coordinate a team’s weaving, which,
via its reading-aloud, ensures that no
member weaves ahead or behind the
instruction relayed during the reading
aloud of 7alim. This further ensures that
the team starts and finishes weaving the
row at the same time and avoids partial
weaving (Kaur 2018; Kaur 2020).

The above-mentioned patterns of en-
gagement with #aksha have impacted the
cognitive profile of weavers in ACW. As
artifacts and cognition co-evolve, the
cognitive profile of users is impacted by
the artifacts they use, whether these are
their tools, representations, or language
(Norman 1991; Hutchins 1999; Magnani
2007; Kirsh 2010). Minimal, irregular, and
poor engagement with naksha has im-
pacted not only the weaving of ACW
weavers, but also its conceptualization by
them, for example:

1. Low awareness regarding basics: The
majority of weavers were found ignorant
of the whys and hows of basic concepts of
weaving even though they had been
weaving for many years: e.g. when asked
about the number of warp threads fixed
on their loom most weavers could not
provide a satisfactory answer. Being a
basic question, one would expect that a
weaver with many years of experience
would know the number of warp threads
fixed on their loom, but this was not the
case. Two reasons were found accounting
for this:

1.1 Non-participation in warp-laying:
A direct way to obtain the information
related to the number of warps is via
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warp-laying. Now, the warp is generally
laid by the manufacturer, and not by
weavers themselves, especially women-
weavers who stay aloof from warp-laying,
considering it a man’s activity (bandeyaan
da fkamm). Only one weaver in the
whole region, aW10 (M, 54y), was found
to know warp-laying. In contrast, all
karkhana-weavers knew it. The shared
social settings have direct bearing in
organizing people’s work experiences
(Kiesler and Cummings 2002) which let
them stay updated. Working in a profes-
sional environment of karkhana where no
specific division of labour between warp-
layers and weavers existed, everyone was
required to lay warp on his loom himself
before starting a new carpet. This regular
participation made them knowledgeable
about the details of warp-laying.

1.2 Poor engagement with representa-
tion: Another way of getting warp
information is via design representation
which maps, one-to-one, with the loom
structure, e.g. by counting the number of
columns in the #aksha one can know the
number of warp-threads fixed on the
loom. For Bokhara-style repetitive pat-
terns, the total number of columns are
multiplied with the number of repetitions
to figure out the total number of warp-
threads, while in other repetitive patterns,
the column-total is doubled to get the
eventual figure. This method, too, is not
applied in ACW because weavers con-
duct memory-based weaving. For them,
naksha is a repository of design infor-
mation only and not something that
corresponds with the loom structure.
Because of this non-awareness about the
correct and complete functionality of
naksha, many weavers, even when hinted,
were not able to extract the required in-
formation from their naksha. Likewise,
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when asked about round carpets, the
majority of them concluded that it was
not possible to weave them from a
rectangular graph-sheet, which, was pos-
sible according to karkhana weavers. This
again shows the household weavers’ lim-
ited conceptualization of naksha and its
possibilities, as well as a disconnect from
their practice’s historicity. Round carpets
have been regularly woven at Amritsar
and its adjacent city, Lahore, in earlier
times (Erdmann 1966, 199) just like they
are woven in Kashmir today. In contrast,
in KCW, any lay-weaver can tell the
warp-number, even on the looms of
others, due to their regular engagement
with falimr combined with the knowledge
that it maps one-to-one with warp-
threads that are fixed on the loom. As a
result, they can subject za/im to yield fur-
ther information, e.g. the current row
being woven, stage of design progression,
number of knots in carpet, etc. (Kaur
2018).

2. Low-awareness about weaving: Besides
basics, ACW weavers displayed low-
awareness regarding other aspects of
weaving, e.g. none of them could tell why
weaving outlines of motifs is called doing
talim. The reason for this is that ACW has
retained this phrase from its Kashmiri-
roots. Carpet-weaving is bifurcated into
two weave actions: weaving motif-
outlines first, while leaving gaps pertain-
ing to their internal body and background
for later weaving. Once all outlines are
woven, the gaps are filled in later. In
KCW, ‘talim-reading gives indications
of weaving outlines which are woven
simultaneously to that reading-aloud, leav-
ing other portions for later weaving.
Once all outlines are woven, za/im reading
is stopped and gaps are woven silently by
weavers (Kaur 2020). For of this reason,
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weaving outlines is called doing talim in
KCW. Thus, where KCW weavers could
answer why weaving outlines is called
doing talim, ACW weavers could not as
they could not associate their weaving
with this phrase. Neither their represen-
tation, naksha, is called falim, nor it is
read aloud like 7a/zm which could indicate
outlines or background-weaving corre-
sponding to their weaving activity and
thereby anchoring that phrase in their ex-
perience. The phrase doing talim is a relic
that ACW has retained from its historical
Kashmiri roots. Something which is
there, but hardly anyone knows why. The
artifact (falim), which gave rise to this
phrase, is long lost, but its linguistic
appropriation has lingered.

This is what happens when a new artifact
replaces another artifact in a practice
under duress in a short timespan: it re-
places the older artifact only superficially,
as the arrival of the new artifact does
not automatically bring new patterns of
engagement as these patterns develop
gradually over years or decades. Conse-
quently, engagement patterns of old
artifacts remain, but are disassociated
from the new artifact. The resulting pat-
terns that emerge have utility, but no
meaning for the actors. This is why ACW
presents an interesting case: it has a new
artifact (naksha) but with shallow histori-
cal roots, while appropriation of an old
artifact (falim) still remains, simultane-
ously. Even seventy years after India’s
Partition, ACW still seems to be in tran-
sition trying to adjust to both bygone
and new eras insofar as its artifacts are
concerned.
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Findings 3: Social impact of new
artifact naksha on practice

Artifacts shape the activity they are part
of (Bodker and Klokmose 2011; Bodker
et al 2016) impacting the cognitive pro-
files of their users (Hutchins 1995; Kirsh
2010; Norman 1991), other artifacts in
their ecology (Callon 2004; Ueno et al
2017) and the resultant social structure of
the practice and thereby, evolve in the
process. Along with this evolvement,
they alter the roles and relationships of
actors. Besides significantly impacting the
weavers’ cognitive profile and their tasks,
naksha has cast a deep social impact on
ACW. Besides reducing ACW’s task stru-
cture from three (designer, zalim-writer,
and weaver) to two actors (designer and
weaver), this impact is most visible in the
design complexity and creativity of ACW.
Weaving of complex designs and the
technology required to retrieve and exe-
cute design information are tied to each
other. Together they impact the weavers’
economic condition via their wage-rate,
especially if they are working for a piece-
rate wage (Roman 2016) as would be
found in ACW. Due to complex infor-
mation retrieval from naksha, ACW weav-
ers showed less enthusiasm for complex
patterns that would require relinquishing
their established memory-based infor-
mation retrieval. This is because reading
complex patterns from naksha would
require employing rigorous retrieval strat-
egies and thereby require investing extra
cognitive effort. Currently, ACW weavers
are hugely underpaid: a regular carpet of
4x06 feet, taking a month to weave, fetches
them merely 3500 INR. The extra cogni-
tive effort required to weave complex
patterns would not get them more wages.
Hence, it makes sense to them to con-
tinue weaving simple patterns which they
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remember so well instead of weaving
complex patterns at the same wage.
Ideally, complex curvilinear patterns can
be woven from naksha as is evident in
Persian carpets (Topalbekirog et al.
2005), but in ACW, only if weavers are
sufficiently paid. Low wages have con-
sistently been rated as one of the primary
challenges faced by weavers across the
Indian carpet industry (Das et al. 2018;
Majeed and Swalehin 2020) and ACW is
no exception (Bawa and Joseph, 2010;
Gill 2017). Without sufficient wages,
weavers prefer weaving memorized pat-
terns, and manufacturers, in ordetr not
to invest extra money, order the same
pattern over and over again.

This weaving of the same pattern due to
low wages and rigorous information ex-
traction from naksha and vice versa is a
vicious circle in which ACW was found
engulfed. This has led to a very unique
situation, perhaps unheard of in any
practice so far: on 98% looms in the
twenty-one villages visited by this re-
searcher, only one, single pattern, parda, was
found being woven. Figure 8 shows
looms from three different villages weav-
ing the same pattern with the only
difference being that of colour and size.
The remaining 2% showed other repeti-
tive boxed-patterns like wobri dabbi. The
weaving of a single pattern in the entire
region has led to massive creative inertia
in ACW where no new designs have
come forth for many decades. A weaver,
aW11l (M, 43y), revealed that he had been
weaving parda for the last twenty-one
years! The karkhana, where fieldwork was
done for an extended period, had been
weaving the parda pattern in different col-
ours on all of its five functional looms. In
one exception, a small karkhana of two
looms was found weaving abstract

Material Culture Review Volume 97 (Spring 2024)



patterns whose digital designs were
sourced by the owner from another
weaving-city, Gwalior.

It may be thought at this juncture that
digital creation of designs may alter this
situation. Community interaction, how-
ever, has identified economic factors
primarily directing the current design
scenario. Hence, even if digitality is intro-
duced in ACW, the situation is likely to
remain the same: the design representation,
naksha, itself, whether manually or digitally
created, does not allow easy information extrac-
tion and weavers are not willing to spend
extra cognitive effort on the same wages.
Digitality is likely to ease the designer’s
work and change #heir situation, not the
weaver’s. Yet, the benefits of digitality
cannot be undermined, e.g. in KCW, 90%
of designing is done digitally (Kaur 2017)
keeping manual setting to a minimum
and where economic factors have hardly
a say on design creativity from the perspective
of the weaver’s ability to weave the design.
The weaver reads the za/im and expends
the same cognitive effort in its reading
whether the encoded design is old or
new, repetitive, running, simple, com-
plex, or even three-dimensional. Even
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Figure 8a (Left), 8b (Middle), 8c (Right)
Looms from three villages.

after years of weaving the same design,
no one can memorize it given the com-
plex nature of even simple repetitions.
More importantly, there’s no need to
memorize the design when the required
information can be extracted from Zalim
at any time. If “the world is its own best
model” as Brooks says (1995, 54), why
build another representation in the mind,

like the weaver’s memorized design, as
seen in ACW?

Discussion

ACW  presents a rare opportunity
for studying the artifact-task-practice-
cognition matrix where one artifact
(naksha) completely replaced another arti-
fact (falim) in a few years, pushing it out
of its artifact ecology, and casting a
longstanding socio-cognitive impact on
tasks, users, and the practice. In cognitive
science, artifact analysis of craft practices
is a pootly studied domain (Kaur 2018)
and even less studied is the historical
analysis of artifacts generally. Historical
analysis of an artifact’s evolution and
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appropriation over time can show the
foundations of current user-artifact
engagement patterns in a practice and
the possible future trajectories of this
nexus. Besides helping designers of those
artifacts identify relevant points of obser-
vation in practical design (Kuutti 2011,
4), the prediction of future trajectories
may enable policy-makers to make better
policies regarding artisans working with
their particular tools and remove glitches
in those relationships like difficult infor-
mation retrieval from naksha vs an easier
one from ftalim, thereby improving the
production process. Such policies are
especially crucial in the context of Indian
carpet industry which is facing huge
challenges (Malik and Prasad 2015).
Technological advancement is one of the
solutions recommended to remedy the
challenges faced by the carpet industry
(Jahan and Mohan 2015; Gayatri et al
2022 ). The impact of user-artifact
analysis range from financial to socio-
cognitive and go a long way to improving
the artisan experience. A straight line of
action could be working upon the
technology-design-wage matrix. In textile
crafts, executing complex designs usually
requires sophisticated representational
technologies for easy retrieval and execu-
tion that then involves higher wages
for weavers to compensate for the high
cognitive and physical labour involved in
operating such technologies, e.g. higher
wages involved in operating jacquards to
weave complex designs (Ramon 2016;
Ramon 1992). Improving one knot of
this link, i.e. the technology (naksha to
talim), may ease the pressure of other
units of this matrix. Weaving complex
designs may not require higher wages if
representational technology is good
enough. Consider KCW where weaving
of a complex curvilinear or simple boxed-
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pattern fetches the same wages for the
weaver. As artifacts exist in their ever-
evolving artifact ecologies, introduction
or removal of any artifact has a corre-
sponding impact on its users, tasks, and
practice. When an artifact gets replaced
with another artifact in that ecology, the
users’ task, defined by that previous arti-
fact, is changed, and with it changes the
goals and preferences of the user. This
leads to altered patterns of engagement.
Centuries ago, when Persian carpet weav-
ing was introduced in Kashmir in the 16"
century (Gervis 1954; Saraf 1987), talim, a
Kashmiri innovation (Harris 2001) was
already being used in Kashmiri shawl-
weaving (Harris 2001; Sajnani 2001).
From the shawl-artifact ecology, ‘alim
was introduced to carpet-ecology, alter-
ing the imported carpet-artifact ecology
from Persia forever, which still uses
the naksha, called cartoons in Persia/
Iran (Topalbekirog et al. 2005, 540).
When, and under what conditions, Za/im
replaced naksha in KCW is unknown. Be-
sides shawl-weaving, pile carpet-weaving
spread to Amritsar around 1840 via mi-
grating Kashmiri artisans (Hawley 1913,
255; Chattopadhyay 1970, 23). These
artisans had brought their designs,
techniques, and materials of KCW with
them (Armstrong 2022, 32) and after the
Partition of India in 1947, zalim was re-
placed by naksha because Amritsar was
dismantling its hitherto established ecol-
ogy inherited from Kashmir. This altered
its actors’ tasks and practice forever. With
talim, the weavet’s task was to read the de-
sign information, with naksha, this was
changed to figuring out the design infor-
mation. The altered task involved a series
of operations like identification of row,
column, and cells, and the calculation of
cells falling under a particular colour,
thereby increasing the weaver’s cognitive
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load. When za/im disappeared from ACW,
ways of engaging disappeared with it, e.g.
information retrieval, but some appropri-
ation remained, some linguistic relics like
doing talim, a phrase that weavers still use
without knowing why.

Socially, the artifact replacement had a
dire impact on the structure of ACW as it
led to the vanishing of an actor from the
practice after the Partition of India in
1947: the talim-writer. This shifted the
goals and responsibilities of Zalim-writers
onto the designer, diminishing the za/in-
writer’s need further and leading to his
eventual extinction from the practice.
This altered the practice’s structure from
(designer — falim-writer — weaver) to
(designer — weaver), giving rise to new
roles, relationships, and sets of goals that
competed with each other. Beside ad-
dressing creative issues, the designer,
post-Partition, needed to ensure accurate
communication and execution of design
information. The new set of goals, i.c.
executability or creativity, competed with
each other under constraints posed by
market forces and the weaver’s cognitive
load. One factor won out in the end:
executability! One could bear the repeti-
tion, but failures in execution that stall
activity were detrimental. Thus, one
could afford to get one design made again
and again, but not in the situation where
design information was not retrievable at
all. The result: the same design being
woven over and over and over, but a cot-
rectly woven design! Creative inertia, but
correct weaving!

Thus, poor engagement patterns with the
new artifact, naksha, hampered the design
creativity of the industry in the long run.
The ability to weave complex designs
have mutually evolved with technological
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advances in handloom weaving (Roman
2016). As the “home of carpet weaving”
(Mumford 1900, 259) pre-1947 Amritsar
was considered the “most important car-
pet weaving centre” of India (Watt &
Brown 1903, 430), known for wool and
even “pashmina” carpets (Watt & Brown
1903, 261). Producing the “finest of
modern Indian rugs” (Holt 1901, 65)
exported chiefly to America (Twigg 1907,
82), its designs and methods were
followed by art schools across the
country (Twigg 1907, 8). The designs of
pre-Partition Amritsar carpets strongly
resembled their Kashmiri counterparts
(Colonial and Indian Exhibition 1886,
255), which involved “shawl pattern”
motifs with “dark coloring” and light tex-
ture (Gazetteer of Amritsar 1883, 45).
These were characterized by Kashmiri
floral patterns, and at times, “large,
simplified motifs with dense pile”
(Armstrong 2021, 34). From 1880 on-
wards, ACW introduced “innovations in
design, palette, and materials” and to-
gether with its unique business model
transformed itself into a flourishing ex-
port industry (Armstrong 2021, 34). The
situation, however, deteriorated after
Partition with ACW registering a decline
in design diversity, knottage, and number
of colours over the years. Amritsar carpet
weavers wove around 400 kpsi in 1920
(Playne 1920, 606) which declined to
200-400 kpst in the 1980s (Hasan 1984,
15), to 120 kpsi in the 1970s (Eiland &
Eiland 1973, 298), and to a bare 100 kpsi
at present. Likewise, for colours: as com-
plex patterns are generally woven with
large number of colours, in ACW, only
five to six colours are being woven now-
adays. This corresponds with its design
simplicity as compared to 10+ colours
used in the pre-Partition era, showing a
miserable decline of design diversity as
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this brief catalogue of antique carpets in
Figure 9 shows. ACW is a classic case of
a riches-to-rags rug-story. Amritsar is a
centre whose commerical productions
and even prisons (Gazetteer of Amritsar
1883, 45; Baker 1915; Watt & Brown
1903, 426; McGowan 2008) produced the
highest quality carpets, which were worth
displaying in the Great Exhibitions of
London in 1851 (Baker 1915, 252) and
1862 (Kipling quoted in Mukharji 1888,
393), in the Calcutta Exhibition of 1883
(Gazetteer of Amritsar 1883, 45), and the
Delhi Exhibition of 1903 (Watt and
Brown 1903, 430), but the centre now
produces only one simple repetitive pat-
tern which indicates a gloomy state of af-
fairs.

This is the co-evolution of artifacts,
tasks, actors, and practice that cultural-
historical-activity theory (CHAT) and
situated-distributed ~ cognition  (SIT-
DCOG) argues for (Callon 2004; Lave
1988; Hutchins 1995; Kirsh 2010;
Vasiliou et al. 2017). ACW contributes a
curious case of artifact replacement to the
landscape of artifact ecologies where one
artifact (naksha) completely replaces the
other (falim) in a short span of a few years,
casting a longstanding socio-cognitive
impact on users, tasks, and practice. An
improvement, if any, that has occurred in
ACW, over these years, has been in the
loom structure, i.e. the use of 2 wooden
strip (panakh) on the loom’s backside
which keeps the carpet stretched between
both ends during weaving (figure 3b).
When and how this very important inno-
vation occurred, whether through “hori-
zontal transfer” among adjacent weaving
communities or invention (Buckley and
Boudot 2017) is not known as it is found
neither in Kashmiri nor in Persian carpet-
weaving. This shows that despite being
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adjacent to Amritsar, Kashmir remained
aloof of this critical innovation where car-
pets often cave in from the sides, forcing
manufacturers to do repairs before sale.

Recommendations

Market-wise, ACW fares a little better
than KCW, yet, more aggressive efforts
are required to salvage the declining prac-
tice (Bawa and Joseph, 2010; Gill 2017).
Besides improving marketing and
wage-infrastructure, its artifacts need to
be reconfigured in order to make the
artifact-task link more meaningful, ro-
bust, and cognitively economical for the
actors, thereby improving their weaving
experience. One option is to bring
the zalim back. This will not only ease
weavers’ cognitive load during design
information retrieval, but also boost the
design creativity of the industry and lift it
out of the creative inertia in which it is
immersed today. Besides that, it will re-
vive the lost heritage of larger Punjabi
culture. Another option is to encourage
computer-aided design (CAD) interven-
tion which may attract young designers
producing a wider repertoire of design.

Summary

Amritsar carpet-weaving (ACW) presents
a rare chance for studying the co-
evolvement of artifact-task-user-practice
coupling and resultant socio-cognitive
impact where one artifact completely re-
places another artifact in a short span of
time, pushing it out of its ecology alto-
gether. Post India’s Partition in 1947, the
practice changed with naksha replacing
the existing artifact Za/im, which it had
inherited from its Kashmiri-roots. The
resultant patterns of engagement with
naksha cast significant cognitive impact
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[Fig. Antique Amritsar Carpet, 1890 [Fig. B Antique Amritsar “Garden Rug”, 1875,
15'1" x 11'5", Farnaham Antique Carpets, UK) 3'10" x5' 10", Claremont Rug Company, USA)

[Fig. C Antique Amritsar Carpet, late 19% Century, [Fig. D. Amritsar Prayer Rug, 5.10 x 3.4,
7.9 x 9.2, Heirloom, USA] Holt 1910: 64-65.)
Figure 9

Amritsar Pre-Partition Catalogue of Designs.
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on weavers and their tasks causing diffi-
cult information retrieval and impacting
design communication and coordination
among their teams. Coupled with eco-
nomic factors, this caused widespread
resistance to novel and complex patterns,
triggering a massive creative inertia, lead-
ing to a situation where only one pattern
is currently being woven in the entire
practice. This is not to say that complex
patterns in Amritsar carpets will not be
found in market at all. Such designs could
be found, but most of these designs are
either old stocks sold as antiques or are
standalone efforts of a handful of manu-
facturers seeking intervention from other
centres and hence, are 7ot representative
of ACW at large.

References

Andersen, Peter B., P.H. Carstensen and
Morten Nielsen. 2002. “Means of
Coordination.” In Coordination and
Commaunication Using Signs: Studies in
Organisationat Semiotics-2, edited by
Kecheng Liu, R. J. Clarke, Peter Bogh
Andersen and Ronald K. Stamper, 23—
58. New York: Kluwer Publishing.

Armstrong, Dorothy. 2021. “Wandering
Designs: The Repossession of the
'Oriental' Carpet and Its Imaginary.” in
Rbapsodic Objects: Art, Agency, and
Materiality (1700-2000), edited by Yaélle
Biro and Noémie Etienne, 19-39. Betlin:
De Gruyter.

Baber, Chris. 2003. Cognition and Tool Use:
Forms of Engagement in Human and Animal
Use of Tools. London: Taylor & Francis.

24

. 2006. “Cognitive Aspects of
Tool Use.” Applied Ergonomics 37:
3-15.

Bagchi, Amiya Kumar. 1976.
“De-industrialization in India in the
Nineteenth Century: Some Theoretical
Implications.” The Journal of Development
Studies, 12 (2): 135-216.

Baker, Henry D. 1915. British India With
Notes on Ceylon, Afghanistan and Tibet.
Washington: Govt. Printing Press.

Bannon, Liam J. and Sussane Bodker.
1991. “Beyond the Interface:
Encountering Artifacts in Use.” In
Designing Interaction: Psychology at the
Human-Computer Interface, edited by J.M.
Carroll, 227-53. Cambridge: Cambridge
University Press.

Bardram, Jakob E. and Claus Bossen.
2005. “A Web of Coordinative Artifacts:
Collaborative Work at a Hospital Ward.”
In Proceedings of 2005 ACM International
Conference on Supporting Group Work
(GROUP’ 05), 168-76. New York:
ACM.

Bawa, Ramanjit and Ruby Joseph. 2010.
“Study of Hand-Knotted Carpet
Industry of Rajasansi.”” In Textile Review.
Accessed from https://www.fibre2
fashion.com/industry-article

5181 /study-of-hand-knotted-carpet-

industry-of-rajasansi, date 16 January,
2022.

Belin, Amaury and Yannick Prié. 2012.
“DIAM: Towards a Model for
Describing Appropriation Processes
through the Evolution of Digital
Artifacts.” DIS 2012, June 1115, 1-10.
Newcastle, UK.

Material Culture Review Volume 97 (Spring 2024)



Bijker, Wiebe E. and John Law. 1992.
Shaping Technology/ Building Society: Studies
in Sociotechnical Change. Massachusetts:
MIT Press.

Bodker, Susanne and Clemens N.
Klokmose. 2011. “The Human—Artifact
Model: An Activity Theoretical
Approach to Artifact Ecologies.” Human
Computer Interaction, 26 (4): 315-71. dot:
https://doi.org/10.1080/07370024.2011

.626709.

Bodker, Susanne, Henrik Korsgaard and
Joanna Saad-Sulonen. 2016. ““A Farmer,
a Place and at least 20 Members’: The
Development of Artifact Ecologies in
Volunteer-Based Communities.”
Proceedings of 19" ACM Conference of
CSCW '16, 1142-1156. San Fransisco:
ACM.

Bokil, Prasad. 2012. “Making Grids
Flexible: A Systematic Approach to
Understand the Behavior of Grid.”
Proceedings of Typography Day-2012, 1-7.
Mumbai: IIT Bombay.

Brodersen, Christina, Susanne Badker
and Clemens N. Klokmose. 2007.
“Ubiquitous Substitution.” Proceedings of
Human-Computer Interaction INTERACT
2007), LNCS 4662, edited by C.
Baranauskas et al., 179-92. Springer:
Berlin.

Brooks, Rodney. 1995. “Intelligence
Without Reason.” In The Artificial 1 ife
Route to Artificial Intelligence: Building
Embodied, Sitnated Agents, edited by Luc
Steels and Rodney Brooks, 25-81.
Hillsdale: Lawrence Erlbaum

25

Buckley, Christopher D. and Eric
Boudot. 2017. “The Evolution of an
Ancient Technology.” Royal Society of
Open Science, 4: 1-22. dot:
https://dx.doi.org/10.6084/m9.

Cormi, Clement, Khuloud Abou-Amsha,
Matthieu Tixier and Myriam Lewkowicz.
2022. “Considering the Artifact Ecology
when Supporting the Evolution of
Practices — Analyzing the Parallel
Journeys of Two Teleconsultation
Software in a General Hospital.”
Proceedings of PACM on Human-Computer
Interaction, vol 6: GROUP, article no. 2:
1-17. dot:
https://doi.org/10.1145/3492821.

Callon, Michel. 2004. “The Role of
Hybrid Communities and
Socio-Technical Arrangements in the
Participatory Design.” Journal of the Center
Jfor Information Studies, 5: 3—10.

Chattopadhyay, Kamaladevi. 1970.
Indian Carpets and Floor Coverings. New
Delhi: All India Handicrafts Board.

. 1976. The Glory of Indian
Handicrafts. New Delhi: Indian Book
Company.

Clark, Herbert H. 2005. “Coordinating
With Each Other in a Material World.”
Disconrse Studies, 7 (4-5): 507-25.

Colonial and Indian Exhibition: Empire of
India, Special Catalogue of Exhibits by the

Government of India and Private Exhibitors.
1886. London: William Clowes & Son.

Das, Niladri Bihari, Rohit Kumar
Sharma, Badri G Narayanan and Anand
Pandey. 2018. “The Existence of Carpet
Industry in Bhadohi, India.” Trends in

Revue de la culture matérielle volume 97 (printemps 2024)



Textile Engineering And Fashion Technology,
323-32.

Davis, James W. 1972. “Unified
Drawing Through The Use of Hybrid
Pictorial Elements and Grids.” I_eonardo,
5: 1-9.

Dourish, Paul. 2003. “The
Appropriation of Interactive
Technologies: Some Lessons from
Placeless Documents.” Computer
Supported Cooperative Work (CSCW), 12:
465-90. dot:
https://doi.org/10.1023/A:1026149119
426.

Eiland, Murray L. 1979. Chinese and
Exotic Rugs. Great Britain: A. Zwemmer
Ltd.

Eiland, Murray L. Jr. and Murray 111
Eiland. 1973. Oriental Carpets: A Complete
Guid. Boston: Little Brown and Co.

Engestrom, Y. 1987. Learning by
Expanding: An Activity-Theoretical Approach
to Developmental Research, 2™ edition.
Cambridge: Cambridge University Press.

Erdmann, Kurt. 1966. Seven Hundred
Years of Oriental Carpets. Berkeley:
University of California Press.

Fiore, Stephen M., and Travis J.
Wiltshire. 2016. “Technology as
Teammate: Examining the Role of
External Cognition in Support of Team
Cognitive Processes.” Frontiers in
Psychology, 7: 1-17. dot:
https://doi.org/10.3389 /fpsye.2016.015
31.

Fusaroli, Riccardo and Kiristian Tylén.
2012. “Carving Language For Social
Coordination: A Dynamical Approach.”

26

Interaction Studies, 13 (1): 103-24. doi:
https://doi.org/10.1075/is.13.1.07fus.
Gans-Ruedin, Erwin. 1984. Indian
Carpets. USA: Rizzoli International
Publications.

Gayatri, Sakshi and Rajnish Kumar.
2022. “Problems Faced by Handmade
Carpet Industry and Suggestions for
their Solution,” International Journal of
Humanities Social Science and Management, 2

(4): 431-35.

Gagetteer of the Amritsar District. 1883—84.
Calcutta: Central Press Company Ltd.

Gagetteer of the Amritsar District. 1892-93.
Punjab Government.

Garbis, C., and Y. Warn. 1999. “Team
Coordination And Communication in
Rescue Command Staff: The Role of
Public Representations.” Le Travail
Humain, 62 (3): 273-95.

Gill, Raman. 2017. “Assessment to
Revive Carpet Making Among Weavers
of Select Border Villages of Punja.” Asia
Pacific Jonrnal of Research, 1 (48): 98-105.

Goswami, K. K., ed. 2009. Adpances in
Carpet Manufacture. Oxford: Woodhead
Publishing.

Gervis, P. 1954. This is Kashmir: Kashmir
Revisited (History and Culture). Stinagar: Jay
Kay Books.

Gurses, A. P., Y. Xiao and P. Hu. 2009.
“User-Designed Information Tools to
Support Communication And Care
Coordination in a Trauma Hospital.”
Journal of Biomedical Informatics, 42 (4):
667-77. doi:

Material Culture Review Volume 97 (Spring 2024)



https://doi.org/10.1016/4.jbi.2009.03.00
7.

Gutwin, Carl and Saul Greenberg. 2004.
“The Importance of Awareness For
Team Cognition in Distributed
Collaboration.” In Team Cognition:
Understanding the Factors That Drive Process
and Performance, edited by Eduardo Salas
and Stephen M. Fiore, 177-201.
Washington, DC: American
Psychological Association.

Harris, Henry T. 1908. Monograph on the
Carpet Weaving Industry of Southern India.
Madras: Government Press.

Harris, Peter. 2001. “Kashmir Shawl
Survival.” Textile Forum.

Hasan, Khursheed. 1984. Features of
Indian Hand-Knotted Wollen Carpets Export
in Certain Overseas Market (FRG, US, UK,
France, Sweeden and Switzerland).
(Unpublished MBA thesis). Aligarh:
Aligarh Muslim University.

Hawley, Walter A. 1913. Oriental Rugs:
Antigue and Modern. New York: John
Lane Co.

Heersmink, R. 2013. “A Taxonomy of
Cognitive Artifacts: Function,
Information And Categories.” Review of
Philosophy and Psychology, 4: 465—-81. dot:
10.1007/s13164-013-0148-1.

. 2021. “Materialised Identities:
Cultural Identity, Collective Memory,
and Artifacts.” Review of Philosophy and
Psychology, 1-17.

Hindmarsh, Jon and Christian Heath.
2000. “Sharing The Tools of The Trade:
The interactional Constitute of

27

Workplace Objects.” Journal of
Contemporary Ethnography, 29 (5), 523—62.

Holt, Rosa Belle. 1901. Rugs: Oriental and
Occidental, Antique and Modern: A
Handbook For Ready Reference. Chicago:
ACM Clurg and Co.

Hutchins, Edwin. 1995. Cognition in the
Wild. Massachusetts: MIT Press.

. 1999. “Cognitive Artifacts.” In
The MIT Encyclopedia of Cognitive Science,
edited by Frank Keil and Robert Wilson,
123-26. Massachusetts: MIT Press.

Jahan, Misbah and Mamata Mohan.
2015. “Indian Carpet Industry: A Study

of Handknotted Carpets.” International
Journal of Current Research, 7 (4):15436—41.

Jarrahi, Mohammad Hossein, Sarah Beth
Nelson and Leslie Thomson. 2017.
“Personal Artifact Ecologies in the
Context of Mobile Knowledge
Workers.” Computers in Human Behavior,
75 (C): 469-83. doi:
https://doi.org/10.1016/j.chb.2017.05.0
28.

Journal of RSA. 1914. “The Indian
Carpet Industry.” Journal of the Royal
Society of Arts, vol 62, no 3230: 972-73.

Kafai, Y. 1996. “Learning Through
Artifacts: Communities of Practice in
Classrooms.” Al & Society, 10: 89—100.

Kaur, Gagan D. 2017. “Cognitive
Bearing of Techno-Advances in
Kashmiri Carpet Designing.” AI ¢
Society, 32: 509-24. doi:
https://doi.org/10.1007/s00146-016-
0683-2.

Revue de la culture matérielle volume 97 (printemps 2024)



. 2017b. “Cognitive Dimensions
of Talinr: Evaluating Weaving Notation
Through Cognitive Dimensions (CDs)
Framework.” Cognitive Processing, 18: 145—
57. doi:
https://doi.org/10.1007/s10339-016-
0788-z.

. 2020. “Linguistic Mediation
And Code-to-Weave Transformation in
Kashmiri Carpet Weaving.” Journal of
Material Culture, 25 (2): 220-39. doi:
https://doi.org/10.1177/135918351986
2585.

. 2021. “Processing of Grid-
Based Design Representations: A
Qualitative Analysis of Concurrent
Think-Aloud Protocols.” Al & Society,
38: 21-33. doi:
https://doi.org/10.1007/s00146-021-
01281-2.

. 2018. “Situated Problem
Solving in Kashmiri Carpet Weaving
Practice.” Cognitive Systems Research, 49:
83-96. dot:
https://doi.org/10.1016/j.cogsys.2017.1

Kiesler, Sara and Jonathan N.
Cummings. 2002. “What Do We Know
about Proximity and Distance in Work
Groups? A Legacy of Research.” In
Distributed Work edited by Pamela H.
Hinds and Sara Kiesler, 57-82.
Massachusetts: MIT Press.

Kirsh, David. 1995. “The Intelligence
Use of Space.” Artificial Intelligence, 73:
31-68. doi: 10.1016/0004-
3702(94)00017-U.

. 2010. “Explaining Artefact

Evolution.” In The Cognitive Life of Things:

28

Recasting the Boundaries of the Mind edited
by Colin Renfrew and Lambors
Malafouris, 121-44. Cambridge:
McDonald Institute.

Ko, Eun-Jung, A-Hyun Kim and
Sang-Soo Kim. 2021. “Toward The
Understanding of The Appropriation of
ICT-Based Smart-Work And Its Impact
on Performance in Organizations.”
Technological Forecasting & Social Change,
171, article no. 120994. doi:
https://doi.org/10.1016/j.techfore.2021
120994.

Kuutti, Kati. 2011. “Out of the Shadow
of Simon: Artifacts, Practices, and
History in Design Research.” In
Proceedings of Doctoral Education in Design
Conference. Hong Kong.

Langton, Mary Beach. 1904. How #o know

oriental rugs. New York: D. Appleton &
Co.

Lave, Jean. 1988. Cognition in Practice:
Mind, Mathematics and Culture in Everyday
Life. Cambridge: Cambridge University
Press.

Leitner, Gottlieb Wilhelm. 1882.
Linguistic Fragments Discovered in 1870,
1872 and 1879 Relating to the Dialect of the
Magadds. Lahore: Punjab Govt. Civil
Secretariat Press.

Leontiev, A. N. 1979. “The Problem of
Activity in Psychology,” in The Concept of
activity in Soviet Psychology, edited by J. V.
Werstch, 37-71. New York: M. F.
Sharpe.

Macfarquhar, A. 1947. Punjab District
Gagetteers: Amritsar District. Punjab:
Controller of Printing and Stationery.

Material Culture Review Volume 97 (Spring 2024)



Magnani, Lorenzo. 2007. “The
Mediating Effect of Material Cultures
and Human Hybridization.” In
Information Technology Ethics: Cultural
Perspectives, edited by Soraj Hongladarom
and Charles Ess, 31-53. Hershey, PA:
Idea Group Reference.

Majeed, Ishfaq and Mohammad
Swalehin. 2020. “Carpet Weaving
Occupation in Kashmir: An Analysis of
Socio-Economic Conditions of Carpet
Weavers of Pulwama District.” Asian
Journal of Economics, Business and
Accounting, 16 (1): 41-49. dot:
https://doi.org/10.9734/AJEBA /2020

v161130230.

Malik, M. Rashid and Rekha Prasad.
2015. “Indian Carpet Industry after
Trade Liberalization. Problems and

Prospects.” Academic Journal of Economic
Studies, 1(3): 79-87.

McGowan, Abigail. 2008. “Convict
Carpets: Jails and the Revival of Historic
Carpet Design in Colonial India.” The
Journal of Asian Studies, 72 (2): 391-416.

Mukharji, T. N. 1883. Handbook of Indian
Products: Art-Manufactures and Raw
Materials. Calcutta: Star Press.

. 1888. Art Manufactures of India.
Calcutta: Government Printing Press.

Mumford, John Kimberly. 1900. Oriental
Rugs. 1921 edition. New York: Chatles
Scribner Sons.

Mukund, Kanakalatha. 1992. “Indian
Textile Industry in 17th and 18th
Centuries: Structure, Organisation and
Responses.” Economic and Political Week/
27 (38): 2057-65.

b

29

Nomura, S., Edwin Hutchins and
Barbara E. Holder. 2006. “The Uses of
Paper in Commercial Airline Flight.”
Proceedings of CSCW06, 249-58. Banff:
Association for Computing Machinery.

Norman, Donald A. 1991. “Cognitive
Artifacts.” In Designing Interaction, edited
by J. M. Carroll, 17-38. Cambridge:
Cambridge University Press.

Osiurak, Francois, Jordan Navarro and
Emanuelle Reynaud. 2018. “How Our
Cognition Shapes and is Shaped by
Technology: A Common Framework for
Understanding Human Tool-Use
Interactions in the Past, Present and
Future.” Frontiers in Psychology, 9: 1-7. dot:
https://doi.org/10.3389/fpsyg.2018.002
93.

Pinch, Trevor J. and Wiebe E. Bijker.
1984. “The Social Construction of Facts
and Artefacts: Or How the Sociology of
Science and the Sociology of
Technology Might Benefit Each Other.”
Social Studies of Science, 14 (3): 399-441.

Powell, Baden Henry. 1872. Handbook of
the Manufactures and Arts of the Punjab, vol
2. Lahore: Punjab Printing Co.

Quennerstedt, Mikael, Jonas Almqvist
and Marie Ohman. 2011. “Keep Your
Eye on the Ball: Investigating Artifacts-
in-Use in Physical Education.”
Interchange, 42 (3): 287-305. doi:
https://doi.org/10.1007/s10780-012-
9160-0.

Raczaszek-Leonardi, Joanna, Julia
Krzesicka, Natalia Klamann, Karolina
Ziembowicz, Michatl Denkiewicz,
Matgorzata Kukietka and Julian Zubek.

Revue de la culture matérielle volume 97 (printemps 2024)



2019. “Cultural Artifacts Transform
Embodied Practice: How Sommelier
Card Shapes the Behavior of Dyads
Engaged in Wine Tasting.” Frontiers in
Psychology, 10: 1-16. dot:
https://doi.org/10.3389 /fpsye.2019.026
71.

Raheel, Mastura. 1980. “Hand-Knotted
Carpets of Pakistan.” Journalof Interior
Designand Research, 6 (2): 47-52.

Roman, Camilla. 2004. “Technological
Change and Innovation in Middle India:
The Case of Arni’s Silk Cluster.” In
Middle India and Urban-Rural Development:
Four Decades of Change, edited by Barbara
Harriss-White. Heidelberg: Springer.

Rossitto, Chiara, Cristian Bogdan and
Kerstin Severinson-Eklundh. 2014.
“Understanding Constellations of
Technologies in Use in a Collaborative
Nomadic Setting.” Computer Supported
Cooperative Work, 23: 137-61. dot:
https://doi.org/10.1007/s10606-013-
9196-4.

Roy, Tirthankar. 2004. Traditional Industry
in the Economy of Colonial India.
Cambridge: Cambridge University Press.

. 2020. The Crafts and Capitalism:
Handloom Weaving Industry in Colonial
India. Routledge: New York.

Sajnani, M. 2001. Enyclopedia of Tonrism
Resonrces in India, vol 1. India: Gyan
Publishing House.

Saraf, D. N. 1987. Arts and Crafts, Jammu
and Kashmir: Land, People, Culture. New
Delhi: Abhinav Publications.

30

. 1990. “Carpets.” In Crafts of
Jammu, Kashmir and 1adakh, edited by
Jaya Jaitly, 81-99. Middletown: Grantha
Corporation.

Scidmore, Eliza Ruhamah. 1903. Winter
India. New York: The Century Co.

Schuster, Michael. 2008. “Field of
Flowers: Mughal Carpets and
Treasures.” In Textiles as Cultural
Expressions: Proceedings of 11h Biennial
Symposinm of Texctile Society of America, 262.

Sheikh, Javed Ayub and Sushil Budh.
2009. “The Socio-Economic Conditions
of Kashmiri Migrants in Punjab: A Case
Study of Amritsar.” In Diversity,
Democracy and Development: A Focus on
North-West India, edited by B. K. Nagla
and M. Saleem Jahangir, 79-94. India:
North West Indian Sociological
Association.

Sinha, Bipin K. 1926. “Carpet Making in
the Punjab.” The American Magazine of
Art, 17 (9): 485-87.

Serensen, Henrik and Jesper Kjeldskov.
2014. “Concepts of Multi-artefact
Systems in Artifact Ecologies.” In
Proceedings of 7th International Conference on
Adypances in Computer-Human Interactions,
141-40.
http://people.cs.aau.dk/~jesper/pdf/co
nferences/Kjeldskov-C74.pdf.

Suchman, Lucy. 2007. Human-Machine
Reconfignrations: Plans and Sitnated Actions.
2" edition. Cambridge: Cambridge
University Press.

Topalbekirog, M., A. Kirecci and L.
Canan Dulger. 2005. “Design of a
Pile-Yarn-Manipulating Mechanism.” In

Material Culture Review Volume 97 (Spring 2024)



Proceedings of the Institution of Mechanical
Engineers (IMechE), vol 219, Part B: J.
Engineering Manufacture, 1-7. dot:
https://doi.org/10.1243/095440505X32
436.

Twigg, H. J. R. 1907. At and Practice of
Carpet-Making in Bombay Presidency.
Bombay: Govt. Central Press.

Ueno, Naoki, Rieko Sawyer and Yuji
Moro. 2017. “Reconstitution of
Sociotechnical Arrangements: Agency
and the Design of Artifacts.” Mind,
Culture, and Activity, 24 (2): 95-109. dot:
https://doi.org/10.1080/10749039.2017
1296467.

Vasiliou, Christina, Andri Ioannou, Agni
Stylianou-Georgiou and Panayiotis
Zaphiris. 2017. “A Glance into Social
and Evolutionary Aspects of an Artifact
Ecology for Collaborative Learning
through the Lens of Distributed
Cognition.” International Journal of
Human—Computer Interaction, 1-15. dot:
http://dx.doi.org/10.1080/10447318.20
16.1277638.

Watt, George and Percy Brown. 1903.
Indian Art at Delhi: Being the Official
Catalogne of the Delbi Exchibition, 1902—
71903. Calcutta: Superitendent of Govt.
Printing.

Woods, David D. 1998. “Designs are
Hypotheses about How Artifacts Shape
Cognition and Collaboration.”
Ergonomics, 41: 168-73.

Zhang, Jiajie and Donald Norman. 1994,
“Representations in Distributed

Cognitive Task.” Cognitive Science, 18:
87-122.

31

Web references:

Figure-9A: Available in 10 Year
Anniversary Collection Brochure at:
https:/ /www.farnhamantiquecar-
pets.com/wp-content/uploads/me-

dia/34754-Farnham-Antique-Carpets-

10th-Anniversary-Brochure-
210x265mm-web-links.pdf?’download, p.
15. Courtesy: Farnaham Antique
Carpets, UK

Figure-9B: Available at

https://www.claremontrug.com/an-

tique-oriental-rugs-carpets/indian/neu-
tral/amritsar-garden-rug-indian-antique-

rug-6209/massive/ Courtesy: Claremont
Rug Company, USA

Figure-9C: Available at
https://www.heirloombk.com/prod-
ucts/antique-amritsar-rug-7-9-x-9-2
Courtesy: Heirloom, USA
Nationsonline: https://www.nation-
sonline.org/gallery/India/India-Admin-
Map-M.jpg. Accessed on 5 June, 2023.

PCMEA: https://pcmea.org.pk/about-
pcmea/ Accessed on 12 December,
2021.

Revue de la culture matérielle volume 97 (printemps 2024)



1 When designs are created digitally, the Za/im is
generated by the CAD system itself. There is no
difference between a manually generated or a
digitally generate Zalim. Both talims are written on
similar long rolls of paper. For further details,
see Kaur 2017 b, 2021.

2 Regarding falin/’s use in Amtitsar carpet
weaving, see also Langton (1904, 212); Journal of
RSA (1914); Chattopadhyay (1976, 68); Gans-
Ruedin (1989); Saraf (1990, 93); Bawa & Joseph
(2010).

3 3500 converted to US dollars is roughly $50,
while 1500 is $20 (as of June, 2023).

4 Graph/graph-sheets/ naksha are usually used
interchangeably in ACW and KCW. However,
for the purposes of clarity in this paper, graph

32

can be understood as any grid-based sheet,
comprising rows and columns organized in
blocks. When design is drawn over such graphs,
it is called naksha.

5 There are 23 districts in the province of
Punjab, one of which is Amritsar. The district
has a city of the same name of Amritsat as well
which is also the headquarter of this district. The
district has 9 blocks one of which is Ajnala and
776 villages. The Ajnala block lies adjacent to the
international border with Pakistan and has
around 165 villages. Ajnala block is around 26
kms away from the city of Amritsar. The
fieldwork was done in 21 villages of this block.
The weaving is carried out mainly in this block
and also in some villages near the city of Amrit-
sar.
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