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Abstract Measnramears Inme beeve an esseirtial part of hamaar ffeanags
siuce e danm of cipilization. Before the infrodiucrion of the staudard
RECITRC SRSheel, fhers Nt diions rrpdshrcorsid geerds gsed o differen
iR Fees for veneones parpeses. Lekewtse fribed peoply alsoe wse el
CTN CORDCfea € anerits i ecgseeeencn s, Toaditionad Maga opiinnibics
Fezaebd A0 Wiaifitley Fezgiioes GRC SIegers, s ivtotend pafane, Saitdz, Dengidaoe,
reeals il taskers W owrins sezcs e waits of menserennert gsed oy drerr
evcripiny activitics. Many aspects of sich tradifpnal concepls of so i
sl qd ceefireral pimes udeich peflect a foF en the sk werys of i of
et peggds.  THIS puper s @m arbemsprt G0 Migftioehr Hie rrddebeodal
banoetadpe tmd sreklrods of mepisirrcments praciged by the s,
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hfeazuremeant has bheen essemfial im human life since the dawn of
civilization. Refore inteaducing and developing the standard matric sysiem,
different  comrnunities  practised vanouz onitz of measorereont, Tribal
socielies are well known for their raditional knowladpe systam. Tradibonal
Maga socisty alsoe emploped a wide vardaly of maasuremsnt concepts.
Hagas, bke the rost of e tnbal cormmorutcs aroond  the vodd, have
prosorved distindive wndorstandings rootod in cultural ewpericencos that
sude relations among hurman, not-humaon, and other-thanchaman boings
m sprethe coosvetems Bvonon the simphest form, motsanementz have
always besn pat of Nogn culture.

Magas cuddre, masdement sysem, and mallemalics relate 10 ealy
wllver, AL leese Dave mandfested Due e broader raomwe of G traditiaoal
krowleadge sysiem of The Moges, Sumordyone' states that the obyjeds of
malhematics  dare sodaloalivral-hisforical,  medndng,  mathenmatics and
krarnlng are oo property of all Bwe people. Therefore, matheanatics has
alvways been part of hwnan culture, even in the simplest form, which meins
that culture and mathemarics relare o each ofher. This can alse e explained
throaigh the argaments set by Willian D Bavion® where v arguees and bings
tha lenn erthommalheiathes” as a Aeld of stody that ecamines e way
people wom other oulfures understand, articulare, and uwse concepts and
practices, which are frony Uit cudiure, Al these can be desoribed  as
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mathomatical uzage by the mibal communitios, Thus, mathematics con have
different shapes and by spilabhy for cadh qullure. The rosult of this study is
a fomm of wls of bongth, arca, and volurne o Naga soocty and s
mathematical implications. Traditional Mapa society uses typical unils
abtained fradilionally. Al Dwse can e wsed a5 a refecence 1o develop
learming roaterials of comlestoal matheratcs baged on keal cultwre,

Busad vn prefiminary studies, ome cultural activity the Baga society
does i3 e neasurenenl ooneepls I easaring dclivities, DNagas e A
g levwgth, area, and colome oanal, Therefore, thls sady ans we woooweer
umils uf keagth, sice, and yolone used by Bagas. This paper athenpt: o
siudy the fraditional knowledge and method of differenl weights and
Iwrasures practised vy il Magas. The main obgectives of this paper are |)
To tind out waditbonal knowledgs and method of wadghes and measures and
&1 To understand the sodo-ouliural value of these aspects and knowledge
contres v 2arly Maga sockely and the change,

shudy area

The Slate of Magaland Des on the easternnees] sicke of Morth East Tndia,
It has an area of 16,579 square kioomatres’ . The state ez between 23721 (o
95°15" E longilude and 257 to 27°%' N latilude, and it is bounded by Assam
in thve west and nortl, v the norih-east by the district of Aranachal Pradesh.
The zimthern boundary iz shared with the state of Manipur, and on Nz
eastern side, It shares the internationa border with Myanmar. M agaland is
divided into eleven  districls: Dimapur.  Eohima,  Fiphire, Longheng,
Mikokchung, Mon, Phek, Peren, Toensang, Wokha, and Zunhebhoto. blore
than 14 significant ibes mhabir the stare, namely Angam, Ao, Chekasanng,
Chang, Klhiamnuingan, Fongyak, Lotha, Fhom, Pochury, Rengima, Sumnd,
Sarvgran, Yirmchunger and Zehang,

Till the British occupation of the Naga Hills in 1886 as e distnia of
Maga Hills, wnder Assam, Magas were leading an independemt lile. All
activihes were based on traditwmal rmethods, which wers simple vet yrical
and previze. ‘Measmraments played an essantial ode in conventional Naga
snciety. Many Maga aclivilies required accuratle weasuremnents. which were
wedl-accephed in the community, Heveewver, it the absence of prevailing
slandard unils, Magas resort o availahle resonvees like fingars, sivetchied
palms. hands. feol, the length of & Iraditional bamboo o reed, bamboo
backots, obe, &5 wnuts of measuwromont, Thote rmossuremeaents becarme thw
codified units of size in sockaly

Each Maga village 8 mnigpuc and has @ beautly of it Jwen. One musl padss
theromgh mvoers, strearne, fonests, ard hallocks b each these Maga villages.
Whoen walking down the mountainows villapes, ono can also soo tha fhenr
holds, forests, and nvers. Alroost ol Naga villages are sumoanded by the
natural coviromment, The ke prneiple of Magn seckory is 1o lve woth nadoee
and make usz of such resources in its everyday activities, This is evident
from Naga sockerys eflonls (0 preserve charader. Mages are versalile
actisans, leaviong an popression of elloucity o st of leir obgects of
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everyday nsamge. The traditionol Naga house comprises wood, banboo,
mud, and thatches. Walls are made of bamboo splits, wooaden poles
plostered with ord and roofed with thatches. The Nagas e the most
evpert and resourceful in beoutifring almost every single article iy use
daily. Cralls items like dwe Dhandles, walking sticks, baskels o0 mals,
attractive palberns ete, ok a loa of tome womake such sl delicae
enterprises’. Cralts like woodwork, baskeiry, peltery, and weaving ol only
hadd a sense of heauly, Bl il was a way ol lile of sell-dependence whidy was
made willy  acciracy  un Ik measuremenns  as o owell, Foroall ihese,
meastranemty were well lid our and carmied vur with scoarece using: the
available resMrces.

Methodology

hodern education fer the Magas cane ouly during the 1%th century
when the region was annexed and breoughtl bnlo colondal rude, Frodn then, the
bcal langiages began b3 be tratgcnibed using Ihe Roman soepl (Ader
2227 What was before is just word of meath, passed om hom
gEeration (o generation. Since wrillen records are not availlable o this
mather, pnmary dar were gollected foom three Maga tribes- the Ad Mags,
Angamd Maga, and Fhom Maga, by imteracting closely with people from
these Irikal conwnundties and recording e varions Iraditienal practices
related b weights and measures. Thewe was i stuctured  mberview
schedule, and questions were posed depending on the siaation and nanare
of e interacion. Alsa, wlerever nwaswring objects were  available,
photopraphic dimurmentatiom was dore.

Different measurement units of the MNagas

The study presented in this paper was underraken to ger insight imnbo the
units of weights and measwes practised by maditional tribal communiries of
Magaland. I1 is noticed that they wsed different wits of measwrenent for
different purpieses, which can be rouphly divided inm thrse canegories:

1. Measurement nf langth

T Measuvenent of ligquid

3 Mersuremwent of snlids:

4. Measurement of lanath

MNagas asad differeni waits for length measivement depending on the
kogeth of amanbity ey wanted b0 meazure. The teams can bo very shor,
short med, mum, or very lonp unilz of measurement. For most of the
MCASUECI LS, parls of the humvan body were used. Magas wse their fingers,
polmz, or fgarcs bo cofer w0 very short lengths ke the beigh of a step, the
thicknoss of a wooden ship, the broadth of a pit otc, For the construction
aof houses of avy athat medsrements g wihg ey measitoments, ey e
thewr fngers do denote Iengths o breoddshs of obpets they hoanodle.
Conveniionally, the index ond middle finger length is taken as o unil. If the
dislances are smaller, a lugel sizge of ol Wi mady snaller, (he side of the
furgers or o ool press are weed a5 undls, Por even sivadler distaocss, the:

157



Journal of People’s History and Culture Vol. 9 No. 2 December, 2023

side measurement of the index finger is used as a unit. This unit is often
used to tell the width of a wooden strip, bamboo strip, etc. However, if it
is even smaller, the dark line inside the nail (accumulated dirt after work on
the pin) is also taken as a unit of measurement.

Some very short and short distance measurements using the fingers by
the Nagas are as follows (Fig.1):

Udzietse keteide (U-our, dzietse- nail, ketei- black, de-equal) (Angami)
Measurement equal to the black line of the nail

Meyonglen (Ao) Measurement of one finger from side-ways.

Meyongnem (Ao)Lakjangthet hiik (Phom) Measurement of one finger from
its base.

Dziekriine (Angami) Measurement of the size of a thumb press.

Yongna (Ao) Lakjangthet nyi (Phom) Measurement of two fingers.

Yongsem (Ao) Measurement of three fingers.

Kapu (Ao) Dziezhiine (Angami) Lakfabap (Phom) Measurement of palm
size (Measurement of all the fingers together).

Kiipza (Ao) Pfiidzii (Angami) Measurement from thumb to forefinger.

Aka (Ao) Khamha (Phom) Pfiicha (Angami) Measurement from thumb to
middle finger.

For the measurement of short and medium lengths, various body parts
of the human body were used, which consisted of the cubit, i.e., the distance
from the elbow to the tip of the middle finger, an averaged man footprint,
the width from the mid-chest till the middle finger, the width of both arms
stretch and the distance of both the legs stretched were some human body
measurements customarily used and accepted. If the villagers have to refer
to medium distances, they refer to units like ‘stone’s throw distance” or
‘calling/hearing distance’. The team of calling distance is used if one is
referring to a person or an animal from a distance. Also, calling distance is
the distance covered by a loud voice produced by a person. Suppose a
person is standing from where they can hear the audible voice; they are
stated to be located at calling distance. The other unit of stone’s throw is
used if the distance of an animate object is to be mentioned. It is equivalent
to the distance covered by a stone thrown by an ordinary man with a
normal force. Some distances are too far, and cannot be measured beyond
human measurement. However, tribal people do not need to estimate the
distances between interstellar objects. For example, they never need to tell
the distance between the sun and the earth. Whenever they refer to this
distance, they say that the sun is located at a very long distance,
immeasurable, from the planet.

Fig.1. Lakfabap (a) Khamha (b) Lakjangthet hiik (c)
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Meyonglen (d) Pfiidzii (e) Dziekriine (f)

Udzietse keteide (g) Yongna (h)  Yongsem (i)

Fig.1 (a-i): Very short and short distance measurements using the fingers by the
Nagas

Some of the measurements using the body by the Nagas are as follows
(Fig.2):

Phu (Angami) Measurement of both the thumb fingers stretched and
the palms together.

Siiklep (Ao) thu (Angami) Veihang (Phom) Measurement from elbow to
the tip of the middle finger.

Phizho (Angami) Measurement of a footprint.

Phiyha puo (Angami) Measurement of one step by foot

Ubou chie (Angami)Measurement from arm’s length (arm to the middle
of finger)

Kuziikmamid (Ao) Jaafi (Phom) Chierha (Angami) Measurement from
middle chest to middle finger tip.

Am (Ao) Chiepuo/Chiete (Angami) Measurement of the full length of both
arms stretches from one hand to the other. Approximately 6 feet.

Rangdong (Ao) take picture measurements consisting of two arms. It can
also be the measurement of the length of a normal reed or a bamboo stem
also known as Whuorie Chie (Angami)- Length of a bamboo stem.
Approximately 12 feet.

Ka puo (Angami) Measurement of a long step by foot.

Capuo (Angami) One stretch of both legs.

Lungziik (Ao) Yongshiik (Phom) distance of a stone throw or
measurement of a stone throw.

Cha pthi puo (Angami)- one reachable distance of footpath.

Kengu chie (Angami)- visible horizon.

Ongrang (Ao) Miikyangneshom (Phom) immeasurable. It is too far away.
The distance cannot be measured or beyond eyesight which is too far away.
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Ubou chie (g) Veihang(h) Phu(i)
Fig.2 (a-1): Measurements using the body by the Nagas.

Measurement of liquid

The two most essential liquids used in traditional Naga society were
water and rice beer. Thus, when it comes to liquid measurement, it was
mainly for these two. Liquid measurements were not complex, and the
smallest unit was a sip - Meprie puo (Angami Naga) or the amount of an
empty eggshell- entsiirep ka (Ao Naga). The most accepted units for the
measurement of liquids were bamboo cut out into various sizes and baskets
of different sizes. Sometimes, earthen pots known as mori (Ao Naga) were
also used for more significant amounts. Dehydrated matured gourd, known
as koda (Ao Naga), vahie, and shii puo (Angami Naga) was also used.

Some of the liquid measuring units are as follows (Fig.3):

Entsiirep ka (Ao) An empty eggshell full.

Meprie puo (Angami) One sip.

Koda (Ao) Vahie puo (Angami) Gourd ladle full, one gourd for 1 person.

Shii puo (Angami) One large gourd, serving in group.

Marok (Ao) Shongkuk (Phom) Hie puo (Angami) is a mug made of bamboo
used for an individual drinking purpose- a cup full, about a hand measure.

Shongkiip (Phom) Tziipong (Ao) Zutse puo (Angami) Bamboo jar, used for
drinking wine- individual. However, the Ao Naga Tziipong is also used for
washing hands before eating.

Maroklang (Ao) Yungshong (Phom) Bamboo jar for water, A jar full. This
Jar is used to fetch water from the pond and will have a handle.

Shipa (Ao) Leitei puo / teiphinuo (Angami) These are rice beer container
baskets made out of the fibre of bamboo. Banana leaves and others are used
to hold the leakage of the liquid. This bask is used for making beer and
bamboo shoot water by the Ao Nagas.
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Mori (Ao) Hamdiik (Phom) An earthen pot full for storage- usually wine
(around 3 ltrs).

Entsiirep ka(a) Hamdiik(b) Koda (c) Shii puo(d)

Maroklang (e) Shongkuk (f) Tziipong(g)
Fig.3 (a-g): Liquid measuring units by the Nagas

Measurement of solids

Since early Naga society was rice-based, measurements of solids were
mainly for rice and other dry commodities. Bamboo baskets of various sizes
were used for the measurements of solids. Each basket had a specific size
with a standard height, which was unanimously accepted and used. Unlike
the bulk of lengths, the human body was not used to measure solids. The
only usage of the human body is the Dzielhi (2 palm full) by the Angami
Naga, one of the minor units of solids measurements. Thus, the human
body provides no such easy approximations as for length. Also, the solids
measurements were more varied and detailed than the liquids” height. This
can be because of rice’s importance and widespread usage in society.
However, it was also used for the size of cereals and pulses.

Some of the solids measuring units are as follows (Fig. 4):

Dzielhi (Angami) 2 palm full.

Jangrih (Ao) Jangkhoh (Phom) is one of the smallest measuring baskets
used for measuring rice while cooking. It is woven in the size of an average
man’s toe which is equivalent to a normal tea cup or 250 ml.

Jangkhu or akhu (Ao): A measurement basket to take out rice from the
rice container.

Siira molok (Ao) Small basket. This basket is around 8 inches on all sides
and 3-4 inches deep, this basket is used for everyday purposes. It is used
even during weaving by women to pass on the threat as well as Zharha
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(Angami) a small measuring basket.
Yoktsa Molok (Ao) A basket bigger than siira molok or Rhajii (Angami)
a measuring basket (equivalent to two zharha)

Purama (Ao) Miihdow (Phom) Medium size basket. (purama is half of a
pua)

(Rama- divided, pura- measure of a mat fill to dry, spread. It is a basket
woven to carry 5 to 6 kgs of rice)

Pua (Ao) A basket full, capable of spreading over a medium mat for dry
rice, two purama equals a pua.

Yimchi (Ao) Goo (Phom) Con-shaped basket used for carrying paddy.

Tsiingken molok (Ao): Big basket.

Musem (Ao) Anshok (Phom) the small four-corner container woven of
bamboo 4 feet tall and 8 feet wide used for storage of separate paddy. Big
basket used to store rice.

A0’s have a bigger basket which is a very big container called an Aning
which is a big bamboo basket. It is not woven like other baskets. The four
sides are woven separately as thatched walls. These are very big paddy
storage.

Chiidi (Angami) is similar to Ao Aning- a big storing basket

For the Phom’s who are well known for their basketry work not only
one but three verities were used. Such as:

Kukhashok (Phom) the medium-sized corner container of woven bamboo
of 2 feet tall and 12 feet wide further height is extended by 3 ft size mat for
more storage kept in the Granary house

Hapiianshok (Phom) the big corner containers woven of bamboo 2 feet
tall and 15 feet wide, further height is extended by 3 ft mat for more storage
of paddy kept in the granary house.

Piinyipiian shok (Phom) is Comparatively much bigger than that of the
above 3 containers height 3 feet and 20 feet wide, further, its height is
extended by a 3 ft mat, these are mostly used only by a rich family.

3 4 1) i
BLELTRL L
i SR AT

Jangkhoh(b) Jangkhu(c) Kukhashok(d)

Miihdow(e) pua(f) Piinyipiian shok(g)
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Tsiingken molok(h) Goo(i) Yoktsa molok(j) Siira molok(k)
Fig.4: Solids measuring units of the Nagas

An investigation of the traditional measurement concepts of the past is
of no minor importance because of its close relationship to the economy and
culture, and, in particular, to methods of trade, systems of land tenure, and
patterns of social life, as well as modes of thought in general.® Many aspects
of Naga traditional society concern the weights and measures knowledge
system. Traditional Naga society was a rice rice-based society. Almost all the
activities centred on rice and its cultivation. It was the essence of life for the
Nagas, interwoven in its tradition, folklore, ritual, and everyday practices.
Measurements were thus influenced by rice, where the sizes of solids and
liquids were mainly for rice and rice beer, even though other grains and
essential commodities were also used. Besides rice, bamboo, and wood also
shaped the economy because of their accessibility and availability. Right
from the construction of a house to the smallest object used in a household,
it was made of these two materials. Thus, bamboo played an essential role
as a unit of measurement for the Nagas as well. Baskets and cups of various
sizes and shapes made of bamboo were the accepted units of measurement.
The multiple baskets made of cane and bamboo also reflect the art of
basketry by the Nagas.

Though the physical difficulty of measuring commodities without
actual standard weights or measures could have led to an atmosphere of
imprecision in which there might have been improvisation, there was an
accuracy that the society adhered to. Without an advanced measurement
system, what the traditional culture practised offered practical, accessible,
standard (generally agreed upon) conversions between units of length,
weight, and capacity based on some assumed average density of a particular
item. Interestingly, certain measurements were similarly associated with
specific commodities for the Nagas, one measure being used, for example,
for grain and another for liquid. The size of measures depended on their
contents, the volume of a given unit of rice beer being, for instance, different
from the same rice team.

Measurements based on the human body practised by the Nagas can
also be compared with the modern metric units and mathematics. The
measurements practised by traditional Naga society had accuracy, were not
randomly made and met the essential needs of the traditional society.
Measurement practices by the Nagas, for example, the siiklep (Ao Naga)
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which is the mcasnroment from the albow ta tho Gip of e middle ingor as
equivalont 10 feol ond the Euzibramid (Ao Naga) the mwozprament Brom D
mucdle chest to the ponting fnger 0 o oot Even the Wdaickse bofondc
measurement of the Angami Nagas when we compare it with mnodern
I scak i equivalent 10 a mddlenene. Thas, radiimal Haga society
theoughy et an advanced socey with simpke ways of L slbered B sonme
cerliun degree f mathensicval precision,

The centee of learning baditional browledge

Trivdiinal Maga society had ity sysbemn of education, which gommened
the neads of the people. 11 was based on the values of nadilional Custons
and onlwral rewmms,. The convenniongl =ducation system socialized voung
adults to build steonvy ibal and clan Jdenrlbhes.” Such tradiional wsifudons
tanght withour a syllabus or any aded rexr Ihrough word of mourh, passad
an fron generalion to generation thecugh actions and  praclices,  These
learming, inshmibons of Magas are sppns of matoaeity of the people and e
culture. Hende, it would be incomrect ko say thal Nagas had no idea alxout
thex wrays of life and veceived noeeducaticn before the British occupation and
contact with the musionaries o bebfore  the mteoduction ofF mmodern
education. One of the st significant feahares of the fraditional social
arganizalion of the Magas i the institutin of leaening avd teaching
mstitutims or doormibimes. It was a requrernenl thal every Maga village
showld have a welborganized Morcgg for the males and several female
dormitoties, which served as vital social institwtions of growith and survival
Of Magae' rehgrm and culbure, Mogst of the sodal activitkes and teaching:
revidved around these donmiarenies. It was a place of holistic development
wlere proper Dhabits, manners, and disciplive were  laught, adequate
moulding of the younes personalty, and all-around educabon in sl
raditional knowledge, veligiows. educational. and cultwral activitkes took
place. Uil 1w advenn of the British admindsiration and the Christian
muzsirmaries during the 19th cenmury, which anzfommed Maga siciety,
the Mriurrg and  female dormilorkes remained 3 plare e polidical, social,
and cultral aducation,

Ry the end of the 19th commary, the maditiomal pracrices. fidk music
tlklowa, folk dance. festivals, and many other sncial  activilies-  were
comsidetad part of the animishic society and purpasely ardesminad.? This.
ther tradiional mwthbeods or practcez of mwedswerments changed with tmw
duz t» the infroduction of the modern mehic system through modern
cducation atvd oubside copostae Ihabcad of wsing ikadihonal wrats, peaple i
Maga socehy profer bo use standord weights, Scales and tapes are used
instcad of the palm standard weoightls instoad of baskals, ac, Thus, the
tradiiona  knowledge of woight: and measwes 132 o fading  radibion,
cipecially for the youngor gencratons, who ravst be made sovare of such
proctices in sodety. Howvever, an understonding of raditional knowledge of
weighls and mwasw=s B vilal Ioeilect: a kb owd just on (e cudoure and
ecomony Dol adso on thee thooughis and Lfestrles of the early Nags soviety.
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These knowledge sysloms ae port of the socio-culoral herilage of the
Magos, and such an undersianding will cudighien us with boller knowledze
of the past coonomny and bfcways, The results of s stedy cam be used a8
o refaence t» develop leaming materials of contextual mathvematics based
on lowal cullae. Whal we need s 0 realize (e Uaditional ways of lile and
move ferward withwor ocgemmg, ones wikpue wdentily and presecving it
wilh the change o lime,
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