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1. Measurement in Traditional Activities

Measurement in traditional activities often involved the human
body. For example: using hands, arms, feet or fingers to measure
something.

NAc bU°- measuring the size of a fish net using your arms. You
have to hold the string in the palm of your hand, which covers
the length up to your fingertips.

Vbdol or 2 N<°dob®"- 1 arm to the other arm length

<dADe M or 1 N<dob®"- 1 from the chest to the length of the
arm

NAc bNt | tipiniskaatim using arms, measurement
net, snowshoes, string-like things, toboggan

NAc Lot tipinischaanim using hand for measurement
snowshoes, crossp-bars,

NAPC'NL tipisitaahtim using feet for measurement

Activity 1.

When you take a string and measure from the end of one arm to
the end of the other arm, the length of the string will be equal
to your height.

Activity 2.

When you take a string and measure your head, turning the
string 3 times around, it will be the same length as your height.
Start measuring from your forehead.

Cree has many numeral words that are used to count and
indicate size, weight, volume, time in a very concrete way.
See for example the list of words with number neu (four) in
Appendix A

2. Classifying objects into sets and subsets using Cree
classifiers
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The Cree language has a series of classifiers, also called "concrete
finals", which indicate the concrete properties of objects, as they
are manipulated by people. These properties are essential to the
survival on the land. The name of many objects (and events)
naturally form sets determined by the category indicated by the
classifier.

Cree concrete finals (Southern)

-<"N?¢ -aahtikw stick-like

-<jhe -aaskw stick-like

<A (A -aapii -yaapii string-like

-~JASL -aapisch hard (metal, stone, glass)
RN -aaiskw hard (metal, stone, glass)
<> -aapuu (1) liquid

~<{>A -aapui(C) liquid

P-gr< -chiwaahp tent/teepee

-(V)P> -(e)chin sheet-like

-b[ ¢ -kamikw structure

b -kaan man-made, manufactured
e -min (C) berry

-fa® -minaan (1) berry

-Sb[ ¢ -skamikw moss, earth

-5 -stikw river

Lo -yaan sheet-like

Cree concrete finals (Northern)

-<"Nd -aahtikw stick-like
-yaahtikw
-waahtikw
-<nd -aaskw gtick-like, branch
~<IANY -aapiskw hard (metal, stone, glass)
N -aapisch hard (metal, stone, glass)
-Le -yaan sheet-like
-<>A -aapui liquid
- (") <A -(y)aapii string-like
-Pre -Kimikw structure
-pegi< -chiwaahp shelter
“Mpe -hkaan made, manufactured
-SpPrd -(i)skimikw moss, earth
-P"¢ -siht branch
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e

-min

berry

-<N9

-shtikw

river

Examples (Southern):

M<be

M <b“de
M<bsdd
Pa<Ab* (M <be)
r<rd
M<bA“b°

PS<bAS A

<<b°®
<<bNd®
<<bdd
<<9b*
<<pd
<<bSASbe

<<bAS A

(sheet-like)
(stick-like)

(wood-like)

(material-like, paper-like)

(hides-moose,
(metal-like)

(metal-like)

caribou, ice, clothing)

Examples (Northern)

<A+ -4'Nd | <>LN apui + -aahtikw | apuiyaahtikw paddle + stick-like
= paddle stick
Q<o 4o -Hd <L-<La e apwaan + -aaskw | apwaanaaskw roasted meat +
stick = roasting
stick
AN+ -<G>A | AMvb>A amiskw + -aapui | amiskwaapui beaver + broth =
beaver broth
<G>0 4 -<>A | <> >A | waapush + -aapui | waapushwaapui rabbit + broth =
rabbit broth
4N+ -<>A | <N"b>A | atihkw + -aapui | atihkwaapui caribou + broth =
caribou broth
>-<L 4 -(Pe >-<rLpe upwaam + - upwaamichaakin | thigh + bone=
chaakin thigh bone
<ho"Cpe + - | <ho"CPa | waasaanihtaakin | waasaanihtaskinaap | window + glass =
<GAN AN + -aapi Skw iSkw windowpane
L + -<re L"PLpe maahkii + - maahkiiyaachin tent + cloth =
aachin canvas
L + -<"ne L"PL"Nd maahkii + - maahkiiyaahtinkw | tent + stick = tent

aahtikw

frame
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Ac"AP> 4+ - ‘Ac"AP&" | winihiikin + - winihiikinaahtikw | trap + stick = stick

4N Nd aahtikw for trap

A"AA"> + - A"AA"ba" | ihiipihkaan + - ihiipihkaanaahtikw | fishnet +stick =

<g"n¢ Nn? aghtikw netting needle
Activity 3.

Display a number of objects on a table in the classroom. Name
the objects in Cree, so that the children hear the word with its
classifier. Then, ask the children to organize them by in logical
sets.

For example:

1.

Display some embroidery thread, a shoelace, some wool, a
diaper, an undershirt and a seal skin: these represent 3 -yan
objects, 3 - aapil objects: ask the children to arrange them in
two sets of three, by finding something in common. Let the
children touch and manipulate the objects.

Set one
LL"C>A"Mbo>A | maamaahtaaupihchikaniyaapii | embroidery thread
LS\PP oL A maschisiniyaapii shoelace
rcrL A mitaasiyaapii wool
Set two:
<L aasiyaan diaper, pamper
ADLJL> pithtuupachuyaan undershirt
<g'rdi> aahchikuyaan sealskin
2. Increase the size and complexity of the exercise: put -(e)chin

objects, -aapii objects, -aahtikw or -aaskw objects, and -aapisch
or -aapiskw objects. These should go in 4 different sets, maybe
even 6 if they pay really attention to the words endings.

Discuss with the children the reasons why they classify some
objects together. The children could create all kinds of unexpected
categories (by colour, by texture, by size, etc.)

Make them discover that these objects all have a name in Cree
with a part that sounds the same.
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Note: The same exercises can be applied to more abstract
differences in the language, like creating sets for animate and
inanimate things, doing the test with waapatham... vs waapameu...
Subsets could be created combining animacy and classifiers: for
example -yaapii words that are animate, and -yaapii words that

are lnanimate.

Activity 4. Create a memory game with cards representing written
words or objects. Decide if the whole word/object has to match or if

it i1s enough that the classifier matches before you play.

Activity 5. Look for subsets into a classifier set.

For example, mix up all words in -yan, and then classify them
according to whether they refer to animal pelts or clothing.

Examples:
Ze

>0
Aradie
JAbe
Mahe
<an'dibe
JA“Cobe
rubdbe (bdshe)
SIS GL
Arbesbe
odlesbe
SodLe
oNdb>
Ao
LHA"b_oi7°'
‘Acdbe
<redie
>ndie
JANIL>
ANIT>
q'rdie
<< 1db>

rio. no.

L'P4are  (L"P4N®)
<qupe (<duN=)
Jd<bole  (<<boN®)
<I>dhare (4d"VNe)

A< JLe
<Jbe

o VDL
AAL
APP"-Q>Le
Qlbe
<>Le
N[
SCAALe
>0
<A AL

LPIIPQ.
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<>-ofe (<>-oN2)
<G>Lore (<>LoN?)
e P ol (<90 JoN®)
N4 bol* (A4S boN®)
L°PP ol (L>PPoNe)
Qradie amiskuyaan beaverskin
Jbde shikaakuyaan skunkskin
g'pdie aahchikuyaan sealskin
JASdLe waapiskuyaan polar bearskin
(o dl-Abe (a@)nikuchaashiwiyaan squirrelskin
4N"gie atihkuyaan caribouhide
Jibe muusuuyaan moosehide
APedLe wichishkuyaan muskratskin
S he Si.hkysiuyaan ermi ne§I<in
oPdbe nichi I_<uyaan_ _ otterskln_
AAC oAb waapi shtaaniwiyaan martenskin
AL AL plshlvx_/ly_aan N Iynxskl_n _ _
br-ALS (<iTbarpe kaachiwiyaan (aahkaanaasikin, | raw caribouhide/moosehide
SN ’ paakutimaakin-freeze-dried
<dNLP*) hide)
'<]'>.‘\’.|7° waapushuyaan rabbitskin
Pl d7™ chishaayaakuyaan bearskin
oS AZI™ achikaashiwiyaan minkskin
o<AYS nipaawiyaan nightgown
MAPoAZ* mihiikiniwiyaan wolfskin
LZM-ALs maayaachiwiyaan tanned hide (commercially)
Lo Lo AL> maani shchaani shiwiyaan sheepskin
AP-ALe pichiwiyaan cloth
<>be waapuyaan blanket
<>Lg pe _ _
44"<pe waapuyaanaachin material for blankets
<NdCre akuhpaachin material for dresses/skirts
AAMb G Lo pagtikutaachin . flannglette _
LnpL pa api th\_/aasun{aachln mater!al for coverings
rp.<pe mgahlflyaachm material for tent
(e michiiwaachin bandages
His: ra uutaachin canvas for canoes
o ‘i'XQ-P nitihkuyinaachin bandages
<do"APa.M* akunihiikinaachin tarpaulin
[Po'APal® misinihiikinaachin paper
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<IA"ba re
[SPra e

oba LA
AcrPa A
MbuA
ArdC-<db A
<PrabA
>LeCLA

MNa A
HCNbLA

P b AL A
<>PabA
FSoN"APa A
rchLA
<NLLA
rrrabA
>C<abA
M>CLA
<G"rbLA
PP-<a LA
PAC<D>PPA LA
>rbrPabA
>NaPaA
PASALE LA
LLAAGLA
JoCoLPa LA
dPaA
NA"AP&LA
>PAPPALA
AP-AGLA
LPA-CaLA
<>aobabA
<“dNabA
J"dCpPabA
<aN-LLA
<UL A
PeCP'APALA
PPMOA"bA A
Mro"da LA
PPAN"CPALA

[?>CPa LA
Ac"AP&LA

apihkwaanaachin
mischisinaachin

nikwaanaayaapii
piishaakinaapii
mihkwaayaapii
lishkutaawaayaapii
aschiminaayaapii
uchaashtaayaapii
mitunaapii
shaashtikwaayaapii
Kischikwaasuwinaayaapii
waaukinaayaapii

mi shinishtihiikinaayaapii
mitaasaayaapii
astisaayaapii

mi schisinaayaapii
Utaapaanaayaapii
miiutaayaapii
aahchikwaayaapii
sikipwaanaayaapii
chishtaapaauchikinaayaapii
uchikwaachikinaayaapii
utinaakinaapii

waaspi Suwiyaanaayaapii
maamaapi sunaayaapii
waashtaani maakinaayaapii
kuskinaapii
tipihiikinaayaapii
uchipichikinaayaapii

pi chiwinaayaapii

saachi pitwaanaayaapii
waapushuyaanaayaapii
ashtutinaayaapii

muuhkutaakinaayaapii
atimwaayaapii
waachaayaapii
chiishtaakihiikinaayaapii
sichihtipihkwaanaayaapii
chiischinihkunaayaapii
sichipiti htaakinaayaapii

mi si putaakinaayaapii

winihiikinaayaapii

roofing material
sole (moccasins)

snare wire/string
string (leather string)
blood vein

electrical wire
babiche for snowshoes
tendon

babiche for middle hole
sisal rope

thread

spinal cord
embroidery thread
yarn

braided cord for mittens
shoelace

string for toboggan
tumpline

sealskin rope

string for roasting
clothesline

fishing line

pulling line for net
string for mossbag
string/rope for swing
electrical wires
nightline

measuring tape
starter cord

cloth string

braid

rabbitskin cord/string
string/cord for hat

string wound around
crooked knife

harness rope for dogteam
watch band

string for tent stakes
string for canvas covers
moccasin strings

string for attaching beaver
skin to frame

string to pull moosehide
while softening
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ALASBLA
AP-LLA

<P L<EA<ILA
JoPSPaLA
PPL>La LA
MLLA
ALTELA
AGLA

AL AN

Lo "CPa AN
NYICEWARL

& AN

AP AN
D>L-<GAN
APPIAN
PeD"Pa AN
<SPPPAANY
N'"dC<AN
PLASPL-<Ja AN
J"dCPa AN
PP'APA AN
Pod"APa AN
[P bAN
‘Ac"APGANI
<D AN
>C<a SdAL AN

piyaapi skwaayaapii
piisimwaayaapii

ayimuwaayaapiiwaayaapii
waashki shikinaayaapii
sichimaauyaanaayaapii
mihtuyaayaapii

pi shiminaayaapii
Iiyaayaapii

piywaapi skw

waasaani htaakinaapi skw
shuwiyaanaapi skw
minaapi skw

wiyiywaapi skw
usaawaapi skw
liyiyihpiskw

chi shtuhkinaapi skw
paaschi si kinaapiskw
pihkutaawaapi skw

chi saapi schi saawaanaapi skw

muuhkutaaki naapi skw
chiikihiikinaapiskw
sinikuhiikinaapiskw

mi shchiishikwaapi skw
winihiikinaapi skw
atuushaapi skw
utaapaanaaskupiywaapi skw

string/metal chain for
attaching trap

metal wire

sunbeam

radio antenna

string for mosquito net
string for harpoon
snowshoe babiche binding
leather string i.e. moose

metal

window pane/lamp glass
precious metal

rocky outcrop

quartz

yellow rock??

healing stone

doorknob

gun barrel

metal for fireplace

metal used for stoves
metal for crooked knives
axe (metal)

file (metal)

eyeglass

metal for traps

hard rock used for tools
metal for toboggan runners

Activity 6. To work with the notions of sets and subsets as they
are realized in the Cree language, look for objects whose names
combine weight or shape with the above finals. Some of these
concepts tend to be expressed at the beginning of the word (see also
section 5 on geometry). When we combine both finals and initials we
have Intersection in set theory.
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3. Reduplication and Distributivity

Cree has reduplicated numerals that are used to express
distributivity. paahpeyakw, naaneu, naanewaau...

The Cree language is very rich in expressing all kinds of distributive
situations, that can be described using set theory graphs.

See Appendix B

Activity 7. Ask the children to draw the graphs to represent
situations expressed by reduplicated numerals.

4. Division
Division is a difficult concept for all children, but it can be made
accessible by relating it to the traditional concept of sharing.
Traditional method of dividing game preserve the distinct anatomical
identity of each share, it is not based on a 300gr of meat per
person formula, but rather on which parts of the animal go to which
person (for example the head of the goose for the hunter, the feet
for the older woman, etc.) The words for dividing in two, three equal
parts are a good introduction to arithmetical division.

Activity 8.

Give children things that they can break into two or three pieces, or
pieces of paper or of clothing that they can cut, asking them to
make the pieces equal. Sometimes things break or divide better a
certain way, so that the resulting parts are not all the same. Let
them experience the property of objects that can be divided.

Activity 9.

Stories can be used to introduce the children to the concept of
division using the traditional concept of sharing. The stories in
Appendix C were created during the workshop.

Tell the children similar stories, using puppets or making them act
out the story. Question them during or after the story.

See appendix C- stories by teachers (Smally and Pauline for
Southern, Frances for Northern)

Activity 10. For more advanced levels, also using English or French,
look up the Cree words in the on-line Cree dictionary
(www.eastcree.org) by searching for "divide" (French: "diviser").
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5. Geometry

Shape categories are the precursor of Geometry. The Cree language
expresses lots of shape categories, which can be used to introduce the
children to geometry.

One difference to keep in mind is that shape categories have vague
boundaries, because they are based on a prototype, while geometrical
concepts have precise boundaries. For example, the geometrical notions
of line, plane and solid are defined by zero values of a wvariable,
while a categorial approach uses the spatial dimensions of length,
width and thickness divided into small and large values with vague
boundaries between them. Nevertheless, since shape categories are
very richly expressed in Cree, children can get a firm grounding in
understanding them in their traditional culture before moving on to
more abstract notions.

Shape and context - The words below show how the meaning of
circle appears related to other contextual properties. (Pay attention to
the initial, medial, and final part of the word)
J-A4>"C° (cutting a circle using a tool eg. saw, file)

1. TN (wood-like) ex. plywood, gibrock (drywall)

2x <’s  (stone-like)

3« A'LAM  (metal-like)

4-A4't (cutting a circle using a tool eg. scissors, knife,
crooked knife)
1. LPo"VIMra* (paper-like)
2. AJ>* (material/sheet like)
3. dbe

<4-A4"d"<qL (filing something to make a circle using a
tool eg. file)

4-A4bdo"dt (making a circle in the snow using a
) ) shovel)
I-A4Ydoal (making a circle in the snow using your
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o hand)
<I-A4YP'"Mal (s’/he makes a circle in the sand)

d-A4b Jral  (s/he makes a circle in the mud)

4-A4°blMPat (s’he makes a circle in the ground)

Activity 11.

1. Bring items to the classroom;

- a piece of wood (Pb <I-A47N®, b -<IA4>C™ b -<-A4dU®)
- clay (Pb <*A45JPo%)

- material of some sort (b <I-A4-bU>, Pb -<I-A4°®)

- paper (Mb <I-A4°®, Pb <A4lo>, Mb <JA4ra"V?)

- string ("b < A4LA"1o0%, Mb < A4LVE<C®)

Explain that these all come from the word "circle"
Do some of these things:

- making a circle in the clay.

- cutting a circle from the paper

- making circles using the string

Activity 12. Read to the children stories like the one in appendix D.
Have them do crafts, modeling, carving or drawings of elements of
the story.

More activities that could you do with the (Angle) story

1) search words in the lexicon

2) make a mural (angles)

3) cut out pictures of "angle" objects

4) make a list of words that start with Al

5) Show and Tell --have students bring objects that are angled or
twisted shaped

6) gather firewood that is twisted shaped

7) make a pretend lake (or go on an actual pond or small lake)
and walk on it diagonally. Explain what direction you are
walking (ArbLdU°® - ATlbLNJAJ)
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8) Visit a teepee that has a fireplace or a wood stove and show
students how you can put firewood at an angle.
9) students can develop songs about angles

Activity 13. Imagine with the children a story like the one in
Activity 12, but this time using another shape concept. Create the
story with the children, using their imagination.

Activity 14. For more advanced levels, also using English or French,
look up the Cree shape words in the on-line Cree dictionary
(www.eastcree.org) by searching for "angle, circle, round, point, long,
flat ". Study the Cree words and see which situations they describe,
which part of the word expresses the geometry concept and how
other parts of the word express texture and material. Notice how
Cree words tend to be precise and concrete.

Appendix A Numeral words

Thewordsin the list below are examples of avery productive way to create
compound words in Cree that measure quantities. These words are particles, they do
not take plural inflection or possessive marking,

For example the particle oV "b* newemihkwaan 'four tablespoons of something' is
different from the words used to just count tablespoons ©° oV Mbo O neu
emihkwaanich ‘four tablespoons. These particles can be used to measure volume,
weight, quantity, distance and time.

Southern

©° + VIMbe = neu+emihkwaan=newemihkwaan four tablespoons
- Vb

©° + oVIMbov = | neuremihkwaanish=newemihkwaani | four teaspoons

- VI bo? sh

©° + JAS = neu+waapi sc=newaapisch four stones
o-<JASL

©° + AN = neu+waapi skw=newaapiskw four pieces of metal
o-<JANd

-° + -J"N" = neu+aahti hkw=newaahtikw four sticks, pieces of
--<"Nd lumber

©° + V' = oV neu+wech=newech four sheets of paper
©° + ‘Vb> = —Vb*" | neu+rwech=newekanh four blankets

©° + VA = neu+wech=newechisuwich four moosehides,
o VIAAY pelts, clothes(pants)
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©° + ‘VP'Ne = neu+wech=newechihtinh four layers of
o VN clothing
-° + ‘AVLe neu + wiiweyaau (wiinuweyaau)| four pairs of shoes
(Ao VL)l =oAVLe | =newiiweyaau (newiinuweyaau)l
(o' Ao V5
-° + V' = o-<{V' | neu+raapech=newaapech four strings
©° + <{Vbe = (snares, nightlines)
o-<{Vbe"
©° + D'"N' = o>"N' | neu+ uhtich=neuhtich four firewood
o° + (b = opC neu+ tach=neutach four canoes
©° + Pob* = neu+sinikan=neusinikan four armfuls
o>rPob*
-° + JC* = —o>JC* | neu+ naachuutaan = neunaachuutaan | carrying four

>Ce (o>C?) packloads
©° + &JC* = neu + naachuutaan = neunaachuutaan | four packloads
>4 JCe

(o>C*)

»° + ‘ALbe = neu + wiyaakan = neuyaakan four platefuls
o>Lbe
-° + N<"Ab> = neu + tipahiikan = neutipahiikan four miles, gallons
~>N"<"Ab®
»° + N<"Ab*> = neu + tipahiikan = neutipahiikan four hours
->N"<"Ab> (D)
©° + foboU® = neu + tipahiikan = neutipahiikan four hours
o>loboU° (C) &
@
©° + [P¢ = oD>PYC | neu+ misit = neumisit four feet
©° + PP = neu + mihchichin = neumichihchin four inches(thumbs)
o> e
-° + N<d"Abe = neu + tipaaskuhiikan = four rulers,
->N< " Abe neuti paaskuhiikan yardsticks
©° 4+ N<dob® = neu + tipaaskunikan = four yards
o>N< dob® neutipaaskunikan
-° + N<LMb> = neu + tipaapaachikan = four measuring tape
->N<< b neuti paapaachikan lengths
©° + [oA"U° = neu + minipitaau = neuminipitaau four bundles
o> A"U°
©° + SbN4t = neu + skatiyech = neuskatiyech four packages
o>"bN4v
° + -<JA4"Che = neu + waawiyehtaakan = four barrels
oD><'A4"Cb® neuwaawiyehtaakan
©° + < = neu + aschihkw = newaschihkw = four pails
o V5P = >hpid neuschikw
©° + bAbb> = neu + kwaapikaakan = four 20 Ib. lard pails
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~>-bAbb® neukwaapikaakan (M)

©° + bA"Ab> = neu + kwaapihiikan = four scoopfuls
->bA"Abe neukwaapahiikan

-° + A'b> = neu + pihkaan = neupihkaan four strand braid
->A"b>

0° + [<¢ = neu + miiwat = neumiiwat four boxes
o> <¢

©° + o = o>o [ | neu+ nisch = neunisch four armlengths
©° +bAcb* = neukwaapinikan four handfuls
o>bAcb®

©° + [o"bbe = neu + minihkwaakan = four cupfuls
->lo"bbe neuminihkwaakan

-° + NSV b = neu + tipaapeskuchikan = four pounds
->N<V I b neuti paapeskuchikan

-° + A = —o>Al | neu+wich=newich four ways

-° + M"b> = neu + mihtihkaan = neumihtihkaan four cords of wood
-o[>I'"ﬂ"'b°'

©° + [od” = neu + minikush = neuminikush four minutes
o>l od”

-° + LPSbe = neu + maachishikan = four dlices
->LPbe neumaachishikan

©° + A Qb = neu + maachishikan = four dlices
->A- QS b neumaachi shikan

©° + A"+ neu + wiihkweyaau = newiihkweyaau | four bags
o>-A"-qL°

2° + [ = o>[o' | heu+ minich = neuminich four berries
2° + Job = newaanich four idands
o> <ol

0° + [o5be = neu + miniskaau = neuminiskaau four dozen
o> b°

2° + "N = o>"N neu + htii = neuhtii four dollar

> + D = o>

neu + shtuu = neushtuu

four beaver lodges

°° + [0"ADAY =

neu + minehiituwich =

four groups

> o"AD-AL neuminehiituwich

©° + AMDU+ neu + iskwewich = neuskwewic four women
oP>9q-AL

° + VAV = neu + aapewich = newaapewich four men (in the
><V-AV family)

©° + bl[AAL = neu + kamichisuwich = four tents full of
o>blMA-AY neukamichisuwich people

©° + [odlot = neu + minekuchinich = four flocks

o> odlMct

neumenikuchinich
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Northern:

a® naau

& <irbe naawaamihkwaan four tablespoons

& <iMbo* naawaamihkwaanish four teaspoons

o <JASY naawaapisch four stones, pieces of metal

a-<g"N"d naawaahti hkw four sticks, pieces of lumber

oL naawaach four sheet-like.....

o <<y naawaapaach four strings

aP>"Nne naauhtich four firewood

a >N naautich four canoesof...

a>Nbe" naautikaauh four canoes

alP>ro P> naausinikan four armfuls

& >4 M-ACP* naaunaachi utaakin four packloads

o D>Lpe naauyaakin four platefuls
four loaves of bread

& >NA"AP naautipihiikan four miles

aP>ree naaumisit four feet

al>rr're naaumichihchin four inches

a>N< I AP naauti paaskuhiikin four ruler, stick

o D>N<doPe naauti paaskunikin four yards

a>NLLree naauti paapaachikin four measuring units (string-
like)

aD>To"ACe naaumini hpitaau four bundles

aD>seNLe naauskitiyaachii four packages

a>sPNLY naauskitiyaach four packages

o >-<G-AL"CPe naauwaawiyaahtaakin four barrels

& -<jhpnd naawaaschihkw four pailsof...

& D>bAb-<jPe naaukwaapi kaawaakin four water containers of ...
(liquid)

& D>-bA"AP> naaukwaapihiikin four scoops

& D>A"be naaupihkaan four strands

a-<IA"L> naawaapi hchaan four strands of ...

a D>P>AC naauuwit four boxes of something

al>Agh naauwinisch four arm lengths

o> bAc P> naaukwaapinikin four handfuls

& D>lo"bpPe naauminihkwaakin four cupfuls

ab>N<<Lodree naauti paapaashkuchikan four pounds

a>-Apt naauwiyich four ways

al>ArP* naauwiyikin four ways

a>rN"pe naaumihtihkaan four cords of wood

alP>lod” naauminikush four minutes

ap>lryee

naaumaachishikin

four dices
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&> A"bLe naauwiihkwaayaau four bags

alblot naauminich four berries

abDloPD>-AY naauminichisiuwich four berries

aD>lobo" naauminikaauh four berries

& <obo" naawaanikaauh four isands

& D>l be naauminiskaau four bundles

a>"N naauhtii four dollars

allardAY naauminaayituwich four groups

& D>Nb>AAY naauskwaauwiwich four women

o -<i<p>-AL naawaapaauwich four men

aD>PIrP-At naaukimichisiwich four sheltersinacamp
aPlradlhot naauminaakuchinich four flocks of birds

aP>lodlMot naauminikuchinich

& D>l a"ACe naauminihpitaau four bundles

a > ACLSI"APa Lo

naauniipitaayaaskuhiikina
ayaau

four food racks of food, meat

ab>rLale naauchiimaanaayaau four cargo loads (anim)
four boat |oads

& D>PLe naauchiimaan four cargo loads (anim)

o D>rLa Lo naauchiimaanaayaauh four cargo loads (inanim)

al>Nne naaushtiu four beaver lodges

& D>eN-<P-AL naaushtiwaasiwich four beaver lodges

o >en-gion naaushtiwaayaauh four beaver lodges

o >N naauwaastich four tree boughs

& DA< naauuhiip four fishnets

a >ANPe naaupiskin four mesh loops of a net

aP>-N-bLo" naaushtikwaayaauh four rivers

a>pLe" naaukimaauh four lakes

& D>ACe naaupitaau s/he grabs four

& D>>ACe naauupitaau s/he catches four fish with net

& >-AdPD>Y naauwikusiiuch four perching

& D<o naauwaawaaschaau four gun blasts

& >-<g<pen naauwaapaakinh four snares

& D>>oPe naaupuunikin four woodfire loads

a D>-ASPPe naauwischisin four pairs of footwear

& D>NANB naautipiskwaau four nights away from home

& D>NAS" naautipiskaauh four nights

a>N-ACCe" naautiwishtaauh four weeks

aD>APL" naaupiisimh four months

a >P>A>" naauupipunh four years/winters

& D>D>C>P-AY naauutaausiiwich there are four families

a>hpP v naauskimuch there are four sets of tracks

& D> AL naauhyaauwich there are four flying
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aP>dlhot naaukuchinich there are four hanging

&D>PL>-AY naauchimaauwich there are four swimming

a >ALAY naaupiyuwich four moving on something

& D>"C-AY naauhtaawich there are four walking

a>P>"d v naauuhkumich there are four in a canoe

& D>b>AAY naaukaapuwiwich there are four standing

& D>P"b 1AL naauchihkwaamuwich there are four sleeping

al>JSo naaushinich there are four lying down

& D>C<a e naautaapaanaaskw four truckloads

aD>Pree-Av naaukimichisiwich there are four sheltersfor the
group of people

o DLt naausaam four pairs of snowshoes

aP>hLLe naausaamaayaau material enough for four pairs
of snowshoes

al>Na°" naautinaauh four mountains

a-<"N? naawaahtikw four stick-like objects

& D>A'AD-AY naaupihiituwich four running

& D>bC-ie naaukaataawaayaau something that is four-legged

i.e table

aD>ALANL P

naaupiywaapuskuyaakin

four bottles

& D>A'C-AY naaupihtaawich there are four running

N VA Y naauchiishihkwaayaau it will take four daysto do it

o -<{>pe" naawaaukinh four eggs

a>redabon naauchishtunaayaauh eggs from four nests

aD>AMAL L naaupichiwinaayaau four days of travelling in
winter

o D>>LAL naaupuyaawich four people paddling the canoe

alD>roPe naausinikin four armloads of ......
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Appendix B- Reduplication and Distributivity

(1) Regular and reduplicated numerals

DISTRIBUTIVE NUMERALSIN CREE (SOUTHERN)

Ve | <"VLe | peyakw | pah-peyakw
'‘one Redup-one
‘'one by one, each’
oo | Adco nishu n&nishu
two' Redup -two
'two each’
-° 4 o° neu n&-neu
'four' Redup -four
‘four each'
rcie | Lrene mitdhtw | m&mitahtw
ten' Redup -ten
'ten each’
(2) % JATE" VDY ot <<V
neu wapiminhchi muweuch anchi awashich.
"The children ate four apples.’
(3) a0° <ATe" [ 1VDY Lol <<
naneu wapiminh chi  muweuch anchi awashich.
"The children ate four apples each.’
4) Temporal numerals (regular and reduplicated)
Vi-be <"WLpo | peyakwau pah-peyakwau
one-times Redup- one-times
‘one time' ‘one time each’
Gen® & 5 en° nish-wau né&-nisn-au
two-times Redup- two-times
'two times ' two times each’
(5) o>-<° " <~J neuwau chi ayimuuch.
‘They spoke four times.'

(6) &o><d° M <rl' x naneuwdu chi ayimich.
‘They spoke four times each.’

(7) <WVL9 AT P LVDY ot <I-<IU

[NP(objecty P@N-peyakw wapimin-h] [s chi muweuch] [npsusjecry @NChT awash-ich].

"The children ate one apple each.’
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(8) <"VLe &GSt VDL A,
[NPesubject) PAN-peyakw awash-ich ] [s chi muweuch] [npobjecyWapimin-hy.
'Each of the children ate an apple/apples.’

The Cree language can express with reduplicated numeral a large array of distributive
situations. The interpretation of those sentence can be represented by graphs.

(9) Intransitive Verb (vai or vii) the numeral modifies the subject of the sentence:
a o° <4,V AL,
neu awashich chi michisuch.
'Four children ate.'

b. a&o° <</t P P
naneu awashich chi michisuch.
‘The children ate, in groups of four.'

(10) Transitive Verb (vtaor vti) : the numeral modifies the subject of the sentence
a o° <<t JAre" VD,

neu awashich wapiminh chi muweuch.
'Four children ate apples.'

b. &o° <4t A" [ 1 VDL,
naneu awashich wapiminh chi muweuch.
"The children four by four (or in groups of four) ate apples.’

(11) SchemaA

Distributed share: Sorted key:

(Subject) (Object)

children (x) apple-eating event (e)
e
e
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(12)

(13)

Transitive Verb (vta or vti): The numeral modifies the object:
a o° JAre" [ 1Dt Qo Qg

Neu wépiminh chi muweuch anchi awashich.

"The children ate four apples.’

b. ao° -<JAM" £ VDL o <<l
Naneu wapiminh chi muweuch anchi awashich.
‘The children ate four apples each.’

Schema B
Distributed share: Sorting key:
(Subject) (Object)

children (x)  (eating) apples (p)

Plurality constraint (also found in other languages in distributive contexts); the subject of
the sentence must be plural.

Examples, during a party, the hostess asks her husband to give cookies on atray:

(14)

(15

<"WLd Ve q Tve,
pahpeyakw awen che miyat!

oo dA'daes 1 THE LVLY G,
nishu aihkunasha che miyat pahpeyakw awash!

Speaking about four different kinds of fish received as a gift: (here the sorting key is
taken from the context, different kinds of fish, and the sentence does not need a plural
subject or beneficiary object)
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(16) &o° of % naneu nichi mikw.

Reduplicated numeral in verbs. Subject must be plural.

(17) f —oD>"bl' Chi neuhkamuch.
'Four of them were doing it.'
(18) F aob>"bl Chi naneuhkamuch.
‘They were doing it in groups of four.'
(19) 1 o>"UDY Chi neuhteuch.
'Four of them were walking.'
(20) I a-oD>"UD>Y Chi naneuhteuch.
‘They were walking in groups of four.'

As particles or as verb initia morphemes, reduplicated numerals are used in Cree to
create distributivity operators.
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congreés des Algonquinistes, William Cowan (ed.), pp.369-377. Ottawa: Carleton University.
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University Press: 222-225.

Junker, Marie-Odile et Louise Blacksmith (1994) Reduplication in East Cree, Actes du vingt-cinquiéme
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Junker, Marie-Odile (1996) Comment quantifier en cri de I'est, Recherches amérindiennes au Québec,
26:3-4: 13-19.

Junker, Marie-Odile (2000) Quantification in East Cree and linguistic relativity. The Belcourt Lecture,
delivered before the University of Manitoba on February 26th, 1999. Winnipeg: Voices of
Rupert's Land: 33 pages.

Junker, Marie-Odile (2007) La Réduplication en cri de I'Est : Quantification et Distributivité. Faits de
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DISTRIBUTIVENUMERALSIN CREE (NORTHERN)

(1) Regular and reduplicated numerals

<pd | <ndne | pashpaayikw paah-paayikw
'one’ Redup-one
‘one by one, each’
oo | asey nishu na-nishu
'two' Redup -two
'two each'
a® aa’® nau na-nau
‘four' Redup -four
'four each'
rém [Lrcm mitahtu ma-mitahtu
'ten' Redup -ten
'ten each’

(2) Nau uskitimuih chih michiwich anchi awashishich.
‘The children ate four apples.’

(3) Nanau uskutimuih chi michiwich anchi awashshiich.
‘The children ate four apples each.’

(4) Tempora numerals (regular and reduplicated)

<pbe <idpbe | payikwan | pah-payikwau
one-times Redup- one-times
‘one time' ‘one time each’

5en® & 5en° nish-wau n&-nish-wau
two-times Redup- two-times
'two times ' two times each’

®
(6) aad® M <IrLAY &
nawau chih ayimuwich.
‘They spoke four times.'

(7) &a-<° M <PLAY
nanawau chih ayimuwich.
‘They spoke four times each.’

(8) <"<pd DASPAIA" P TPAL ol <I-<IS S
[NPobjecty PAN-payikw uskitimui-h] [s chih michiwich] [npsubjecty 8NChi awéshish-ich].
"The children ate one apple each.’
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The Cree language can express with reduplicated numeral a large array of distributive
situations. The interpretation of these sentences can be represented by graphs.

(9) Intransitive Verb (vai or vii) the numeral modifies the subject of the sentence:
aa° < JrNev M orrAAl
nau awashishich chih michisuwich.
'Four children ate.'

b. M aa>AY ISP b P,
chih nanéwich awashishich k& michisuch.
‘The children ate, in groups of four.'

(10) Transitive Verb (vtaor vti) : the numeral modifies the subject of the sentence
aa’ <L M GAY DSPNIA"
néau awashishich chih muwawich uskitimuih.
'Four children ate apples.'

b. M aal>AL <<, b J<dv DSPNIAN
chih_nanauwich awashishich k& muwéch uskitimuih.
"The children four by four (or in groups of four) ate apples.’

(11) SchemaA

Distributed share: Sorted key:

(Subject) (Object)

children (x) apple-eating event (e)
e
e
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(12)

(13)

Transitive Verb (vta or vti): The numeral modifies the object:
a e’ DS6PNIA" M TPAY Lot << Y

nau uskitimuih chih michiwich anichi awashishich.

"The children ate four apples.’

b.aa° DSPNIA" M TMAY <ot <SP
nanau uskitimuih chith michiwich anichi awashishich.
‘The children ate four apples each.’

Schema B
Distributed share: Sorting key:
(Subject) (Object)

children (x)  (eating) apples (p)

Plurality constraint (also found in other languages in distributive contexts); the subject of
the sentence must be plural.

Examples, during a party, the hostess asks her husband to give cookies on atray:

(14)

(15

<"<pd A | T Co Q<o

pahpayikw aihkunash-h cha miyitwau awanichi.

<Mpd GNP a oo <A'dA" LoeeCon
pahpayikw awashishich nanishu aihkunash-h cha miyitwau.

Speaking about four different kinds of fish received as a gift: (here the sorting key is
taken from the context, different kinds of fish, and the sentence does not need a plural
subject or beneficiary object)

(16)

&@46° oM ™9 nanau nichi miyikw.
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Reduplicated numeral in verbs. Subject must be plural.

(17) P &D>P>"P1v chih nduuhkimuch.
'Four of them were doing it.’
(18) M &ab>P>"PIY  chih nanauuhkimuch.
‘They were doing it in groups of four.'
(19) 1 &>"C-Ab chih nauhtawich.
'Four of them were walking.'
(20) P aaD"C-Al chih nanduhtawich.
"They were walking in groups of four.'

As particles or as verb initial morphemes, reduplicated numerals are used in Cree to
create distributivity operators.
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Appendix C: Dividing and sharing stories

Smally's Story:

Vobt doU" M A'CO &V MDo<pPe P APe'bdc &t VO
L"UDC B> aVo% oo lrt ol B'M oD VAt 1 1 Larlbo A% V
MPARCe ¥V L4APLdS VY Vd" b M o<'<<C VL DTU-AcY D'
Feorn< L8 P o<'Ve IVEY obd AMGOM V' LE &l Qe
A'CE" CAPRET &t VP JANALNPYY [ MRLd L od"
APPY VP o<'QC VN AC Vb DN CATCHS e Ly P
<IPMMAd od" CAPRE VO MSC'GLdS Vb 1 o< G VE C L
2V 1 <PMMAdS dod" CAPPY aJA D' Sode N0 Le P
PbMVe Jod CAPS" AC J2 VO <PMMADS Vb 1 b Mie
V" DTU-Act D'y M Le P o<"VI" <N'db <dod -AlMSx b
¢ Jod" "APPN b TUAY dod <N'I>“Nbodx P A'Cbs Lb
e Ppopfe 1 <'dal dod DUNbodx M A'Cbs LY A" ALb
1 ADC <od D> Nbod V <"dabx LM To Lb <%, 1'dLe V
I<KIPCpe, VI &Y A4 1 ADCH o dA LY D' ALAPCE
PDo<pe o b A"Cbo A% A”INE LB TLRE MDo<pre o d
AN"d>Nbod ¥V <C bt dod <N"JA-A" V4" VC b"blpt
dod" DAA" <oU" VOA"'CE 1 b <C <'<b"B>UMBe D,
Vde" L b ocbaNde <= PDo<pro Vo NIdU™ A4DPC AMNLe
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Pauline's Story 4> N<PIA®

Vobt JoU" V P MNP 5NV >2 P o> A" D>t V" B
aldA D' dbe Abd 0 P T VPRV LY @t L VO LMDortCh
b ALI'US Vd" dod V. ALZI'US b S -Jor b A'C'Q"C LA,
b "G o b ANdS, <J'NCE oo dod" DD b AVICE g v
Vo aree V4" DA Dl VOoPSCTE T SeocoS AN Nord, VS L e
Lro—o4"C" CoU" 1 AL LNo 1€ <od" DG

Frances's Story b AlbLbt N<Pl-Ae

LP'Ac" oM “APa > b <P ATAPLI g ot G P ATBLNAPL, &b G
PAA b <POATAPL', b <N -<GSPLY ALY b <AL awv v P
ATBLAP<"PAaL PL" D'A o6C<oa " a“b <" M ATbLLSANT-<"TAd

b >N"NL" MP'<, Ubo"A <AA" &b " AlbLLSPJY, <dN" b -APdA&
bATLCL G 0dC? NI Aa> <o > ToNdv o<t <" AlbLb drlx a v
" A'NePY, <db FRARPY G A" CoP"<PoD>AY CoN" M A" -APaoAllx

oN-<dv b re-<d"NbY" olMMNras"s b A"NPCL" pPpr<l D'A olMNMas", <<=
B> PLASR-d> b AMb>AG D'A olM"Nras" At <" ro"NbY. And
<TbLbwdwCh" Soriv! PRANL-o,

A“INd b D><irLob", b ATbLL oLy o<i>boa " <" ArbLLwd=C"" pi"
D'A oNa"PAca " <N ARCAL" DC' -<vb FR-GUA", NA"bAca " &b
" ArbLLPIY, PL' g pedipe N AlbLAS PL" < AMP<D"Pa 4 "N9
INTA'C'AP® &b <" <IN AlbLLNS% ALAV [ oAV o TI"bla> ¢
act G MAMbS oL,
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Appendix D: Geometry

Frances's Story Fdere N<LPLA

<pbe " Tdero Al ol o' <ALTdA> C< D' P'D> < b LNo<iS
oot L " Pl e o<l b ' ALLPo AL P TC'"NAY oSPY,
ARG TCDMNo® M ANSAY <o Px odA D'P P> < <<* b
LNo<der<de (NA<9) <" <IrsCAs

Ce NRL PA" PP AN <pd ot Trd <o L P APl

If you want to know more:

Native American Mathematics, edited by Michael P. Closs, University of Texas Press,
Austin. 1986.

This book does not speak about Cree, but an article by Peter Denny looks at Ojibwe and
Inuktitut and there are a lot of similarities with Cree: Chapter 6. Cultural Ecology of
Mathematics.J Peter Denny. pp 129-180.




