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STeN solves Problems on a BundleBundleBoard to make all Youth Numerate by 2030

NUMERACY

BBM ¢ BundleBundleMath with units (kids: 111l “Not 4, but 2 2s”)

slelelale alelelele| PULL-away & back (minus & plus ¢ ReUnite formula: T=(T-B)+B
slefelelelelofelele]) | olee|e|e elelell y+3=5But,5=(5-3)+3,s0u=5-3=2
2leTelolololelofe(sle]| LT=(FB)+B |@je]@]e[ef® u-3=5 But,u=(u-3)+3=5+3=8
‘g ejo|o|o|o o|oo|e|e PUSH-away&back(divide&multiplyg\) 5-u=3. But,5=(5-u)+u=3+u,s0,u+3=5
Srereeteteteeferatsl| [T=4xB  [elelelelelelefel| , pocount formuta: eargssunismsren T = (T/B) x B
SR e T et e e IO\ u*3=12.But 12=(12/3) *3,50u=12/3=4
elefsielsieielelsls|| OB5 1B3  2B1 1BBOB1 2s | Y/3=5. Butu=(u/3)*3=5*3=15
Bundle-Numbers Ten=2BBOB2=1BBBOBB1B0 2s | 12/u=3. But12=(12/u)*u=3*u,sou*3 =12
Next BundleBundle: 1BB2B 1 | Squares: 01 04 09 16 25
Before BB-square: 1BB-2B1 81 64 49 36
7=0B7=1B-3=%B 2 tens AB"2 =2B+1 Later, (x*2)’ = 2*x
Add & Subtract etc. 2;@,;5/233?332/23:;; 153;313:73_6 T=8-6=(%B3)-(%B1)=0B(3-1)=0B2=2
oo o000 o/0|0(ee 8x46=8x4B 6=32B 48 = 36B 8 = 368 T=(1B-2)-(1B-4)=0B(-2+4)=0B2=2
s|e/ejeje oje s o 0| 363/3=-36B8/8=32B48/8=4B6=46 (notice - -is +)

Place value & carry &
borrow unneeded

CFf=HIO]
-
0] 5,
Video: Many before Math

T=6*7= 6*(1/2B 2) =3B 12 = 42 (overload)

[6*7=(B-4) * (B-3) = (aB 1) * (2B 2) |

T=6*7= | (B-4) BBM FOIL
*(B-3) Down & Cross
=BB-3B-4B--12 (notice - -is +)

ReCount67s
into 5B -8 tens
and 4B 2 tens

=(10-3-4)B+12=3B12=4B2=42
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.
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With fingers :
T=(1+2+5)*%.B + (1*2) =8*1.B2=4B 2
T=(1+2)B (4*3)=3B12=4B 2=42
T=6*7=6*(6+1)=6"2+6=36+6=42
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Square rectangles
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To square the total T = 6 4s, half of the
(6-4) 4s move from the top to the side
to get a 5 x 5 square, and an unfilled

square in the upper corner.

This we fill with a 4*u slice of the top and
the side. Here u is found by the equation
2*u*4=1,0r8*u=1,oru=1/8=0.125,

So, 5-0.125 = 4.88. Calculator: v 24=4.90

Add Squares

On a BBBoard four 2 3s arranged as a 5-by-5
square contains 2 squares (3 3s and 2 2s) as

So, a4- and a 3-square add as the square
formed by the mutual Bottom-Top BT line

Sy - *) s * + | well as 2 stacks. But it also contains one thus having the length as the square-root
:,: = : i square formed by the stacks’ diagonals as of the sum, i.e., V(4”2 + 3%2) = 5.
- [~ «l+/ | well as four half stacks. Pythagoras or Gougu rule.
Triangles[[s[s[s[s]s e e e Atriangle has the points A(3,4) In a stack with a diagonal, up = (up/out)*out = TanAngle*out.
ole +1+|| and B(6,8) and C(8,5) packed In a 2 3s stack, TanA = 2/3. A calculator shows A = 33.7
= :/. ‘N 1f| inside at 4 5s stack. TanAr=1/5 gives Ar=11.3  and AC =/ (1+25) =5.1
elelpfe = - -l] Wefind its angles and sides. TanBr = 4/3 gives Br=53.1 and AB = /(16+9)=5.0
el Ar |§A;s right angle. TanCr=2/3 gives Cr=33.7 and BC=+(4+9)=3.6
EsmiEnl| o m=n*tan(180/n) for n large A=90-11.3-(90-53.1)=41.8 &B =70.6 & C = 67.6
Solve CIRHE On a BBBoard, (u+3)*(u+3) is a square | The quadratic equationu”2+6*u+8=0
quadratic T with four parts, two squares (u”2 and | then makes the whole square go away
equations U 372), and two stacks, 2*3*u, so that exceptfor9-8=1.So (u+3)"2=1.This
SEllEREEEE ) T=u™2 +6%u + 9. gives two solutions, u=-2and u=-4.
Add Stacks | OnTop: Proportionality makes units like | NexTo: Calculus adds or splits areas
23s+45s=1B15s+45s=5B15s 23s+45s=4B 68s=3B28s
23s+?75s=48s
23s+458s=23s+6B23s=8B23s ? = (4 8s-2 3s)/5=5B 1 5s = (T2-T1)/5=AT/5

On a 2/4 trip from the (0,0)-dot to the
(x,y)-dot we have that y/x=2/4,ory =
2/4*x ="%*x. Another line has y = 6-x.
Where the two lines meet, we have
y=1/2*x=6-x. This gives x = 12-2*x, or
3x=12,0orx=4.Here,y=6-4=2.

So, they meet in point (4,2).

On a circle with radius 10 and center in
the (0,0)-dot, x*2 +y*2=10"2.Onits
way the y = 1/2*x line meets the circle.
Here y = Y2x makes x*2 + y*2 =x"2 +
(Y2x)*2 =100, or x*2 + 1/4x*2 = 100. This
gives x=2*4.5=9. Here y=2/4*9=4..
So, they meet in point (9,4.5).

Atrip where y = (x-3)"2is a bent line
called a parabola. It meets the y = 1/2*x
line in point (x,y). Here y = Y2x makes ¥2*x
=x"2-6*x+9,0rx"2-6.5*x+9=0.
There are two solutions, x=2 and x=4.5.
This givesy =1 and y=5.25. So, they
meet in points (2,1) and (4.5, 5.25).

MrAlTarp on YouTube

https://www.linkedin.com/in/allantarp/

Allan.Tarp@MATHe CADEMY.net




Math DISLIKE CURED

by BBM, BundleBundleMath

Counting-Numbers with Bundle-Units
My Many Tears will not Stay — if | Bundle the Stray Away

BundleCOUNT before you ADD

T=5=HI11= 1B3 2s [oacillsn
T=5={|=2B1 2s Rl
T=5=HHH= 3B-1 25 |desimmita

glolspleinksde
T=5=HH1=1BBOB12s izt

3 ways to BundleCount: Overload, Normal, Underload
BundleCountin 3s:Ti=1B7 =2B4 =3B1 =4B-2 3s = 1BundtBundle OBundle 1 =101 3s

BundleCount47 intens: T=47=4B7 =3B 17 =5B -3 tens

4x7 is not 28,itis47s=2B8=1B18=3B -2 tens

/ cancount: 8s/2s=4,s08s=42s e /cansplit: 8s/2=4s,s08s=24s

BundleWriting tells Bundles from Unbundled

*65+27 =6B5+2B7=8B12 =9B2 = 92
©65-27 =6B5-2B7=4B-2 =3B8 = 38
¢ 7x48 =7x4B8 =28B56 =33B6= 336
«336/7 =33B6/7 =28B56/7 =4B8 = 48
«336/7 =33B6/7 =35B-14/7=5B-2 = 48

Math as ManyMath - A Natural Science of Many
Develops the child’s natural Many-mastery and numeracy

AllanTarp@MATHe CADEMY.net



mailto:Allan.Tarp@MATHeCADEMY.net

CHILDREN’S OWN BUNDLE-NUMBERS WITH UNITS
may Reach the UN Development Goal: All are Numerate by 2030

Allan Tarp, MATHeCADEMY.net, Allan.Tarp@gmail
A01. Understanding & using NUMbers, Children are NUMERATE before school using BBM, BundleBundleMath

I1 11 “No, thatis not 4, thatis 2 twos”. Said a 3year old child when asked “How many years next time?” As educated, we only see the essence.
As uneducated, the child sees the existence, bundles of twos in space, and 2 of them when counted in time.

The number ‘two’ exists both in space and in time. In space, 2 exists as twos, a space-number, a Bundle-number of twos, a two-Bundle.

In time, 2 exists together with the unit that was counted, as 2 units, a time-number, or a counting-number.

V 1l : Bundle-numbers falsify ‘1+1 = 2’ with 2 V-signs showingthat 11s +11s =12sand 2 1s + 1 2s = 1 4s, and not 3 3s as expected if 1+1=2.

A02. Counting fingers in space

Space-count five fingers in 2s, 3s and 4s using ‘flexible Bundle-numbers’. 5=1B3=2B1=3B-1=1BB OB 1 2s.
Ten=2BB0OB2=1BBB0OBB1B02s.T=38=3B8=2B18=4B -2. Demodel: 35+46=3B5+4B6=7B 11 =8B 1 =281
6*28=6*2B8=12B48=16B 8=168. And T =4567=4BBB5BB 6B 7, T=4*B"3 + 5*B"2 + 6*B + 7*1. No carry or place values.

SN TSN TSR
A03. Add and subtract 1digit numbers counted in half-bundles §:§§:§:§=====

T=6+7=%B1+%B2=1B3=13.T=4+7="%B-1+%B2=1B1=11.T=3+4="%B-2+¥.B-1=1B-3=7
T=8-6="%B3-%B1=3-1=2.T=6-4="B1-"B-1=1--1=2(--=+).T=6-8="%B1-%B3=1-3=-2

A04. Time-counting fingers
Time-count fingers in 2B, “1,2,3,4,5,6” no, “OB 1, 0B 2, 0B 3, 0B 4, 0B 5, or 2B 0, 2B 1”. Time-count from 88 to
102:“8B8,8B9,8Btenor9BO, ..., 9B 9, 9B ten or tenB 0 or ten-ten Oten 0 or 1BB 0B 0, 1BB 0B 1, 1BB 0B 2”.

A05. Digits are icons one two three four five six seven eight nine

. . . I 1 i i {1111} i i T i
Four sticks in the 4-icon: e > 1 -> 4 Etc. | L | — _, — ;|
A06. Operations are icons, ReCount & ReUnite formulas Tt 2 3 4 5 6 7 8 9

Push-away & -back to stack, (division-broom & multiplication-lift), 6 = 3x2 = (6/2) x 2, T = (T/B) x B (ReCount formula)
Pull-away & -back (minus-rope and plus up-or-on cross), 5 = (5-2) + 2, T = (T-B) + B (ReUnite formula)
On-top of a stack, the unbundled become decimals, fractions or negatives. 7 = 3B 1 = 3%2B = 4B -1 2s. @@D

b
&,

A07. Recounting between from icon and tens =l =[] =il
How many 5s in 40. ReCount 40 in 5s: u*5 =40 = (40/5)*5, so u = 40/5, “To Opposite Side with Opposite Sign”.

6 7s = ?tens. 6*7 = 6*12B 2 = 3B 12 = 4B 2 = 42. Or, 6*7 = (B-4)*(B-3) = From BB, pull-away 4B & 3B & pull-back the
4*3 pulled-away twice = 3B 12 = 4B 2 = 42. So (B-4)*(B-3) = BB - 4B - 3B +4*3,and - *-is+. _ BundleBundleBoard

. o O (O @ o & 0 o 0 0

A08. The recount-formula gives per-numbers as 2$/5kg PG RERIREIEEE
20kg = (20/5) * 5kg = (20/5) * 2$ = 83%. Meter = (meter/sec) * sec = speed * sec. elo|o|e elo ele|ee
Fractions with like units: 2$/5$ = 2/5. Trigonometry in a stack: ~ _ __ ___D o|e|e|eo|e/e| e o|e|e
up = (up/out) * out = tan(Angle) * out. 7= n * tan(180/n) for n large. ®|o |0 0|0 o 0 00 0
[ BN BN BN BN BN NN DN NN BN ]

A09. Bundle-bundles are squares elelelelele slalsle
22s=1BB0B02s.33s=1BBO0BO0 3s, etc. o o(o/ee oo ole|e
T=1BB 2B 1 =nextBB, T=1BB -2B 1 = before BB. oo/ (oo o(eej0|e
(BN AN BN BN BN ... [ BN ]

A10. Squaring stacks
T =6 4s = 1BB what? (where B=y/(6*4)). Guess 1: (6-1) (4+1)s’ or ‘5 5s’, since ¥(6-4) = 1. The empty
1-corner needs two ‘t 4s’ stacks, and t*4 = . gives t = 1/8. Guess 2: ‘4.9 4.9s’. Bingo, so v (6*4) =124 =4.9

A11. Solving quadratics
A (u+3) square has two squares and two stacks: (u+3)*2=u"2+ 32+ 2*3*u=u""2+6*u +9.
Ifu”r2+6*u+8=0,alldisappears but1, so, (u+3)*2=1,sou=-4oru=-2.

A12. Adding next-to and on-top, and reversed
2 3s +45s =7 8s or 5s. (Integral calculus add areas, recounting change units)} 2 3s + ? 5s = 3 8s, ? =(T2-T1)/5 = AT/5.

A13. Adding per-numbers and fractions, and reversed } } i

2kg at 3$/kg + 4kg at 5$/kg = (2+4)kg at (3*2 + 5*4)/(2+4) $/kg. Integral calculus adds (locally constant) per-numbers.

A14. The Algebra Square A15. Fact, Fiction & Fake Models MrAlTarp Videos:
ReUnites Unlike and Like Unit- & Per-numbers Fact models are ‘since-then’ stories that quantify & predict predictable
. quantities by using factual numbers and formulas. Typically, they model
Unite/ . ; .
i ) Unlike Like the past and the present. They need to be checked for correctness and units.
Split Totals in

Fiction models are ‘if-then’ stories that quantify and predict unpredictable

Unitnumbers I=a R quantities by using assumed numbers and formulas. Typically, they model the
m, s, kg, $ T-n=a T/n=a future. They need to be supplied with scenarios, built on alternative assumptions.
Per-numbers T=[fdx T=a%b Fake models are ‘what-then’ stories that quantify and predict unpredictable

b T=a ape . . . .
m/s, $/100$ = % dT/dx = f Vv qualltl.es, using fa'ke numbers & formulas.' Typically, they add without units, or '
loga(T)=b they hide alternatives. Here, number-stories need to be replaced by word-stories.




Bundle-Numbers with Units
Respect & Develop Kid’s Own BundleBundle-Math

Outside Inside Math
Digits as ICONS
1o ] I_l I_l 5 3 4 5
Operations as Push-away & back / X
ICONS Pull-away & back - +
Count5 Fingersin | | ! $fgg;fgg; f? 2)
4s & 3s & 2s using | ! ' T=0B3=1B0 =1B 1
BundleCounting & | ' i ! T=1B0=1B1 =280~
BundleNumbers | FH _ _ _ S 18R 080
HEHL HHI | T=1B1=1B2 =1BB OB 1
Unbundled creates | 8:11TTTTTT > HE HE I ﬁ 3'32'/23 gs
Decimals & Fractions & T-30.] 20
Negative Numbers — T=1BBOB-1 (T=p*x*2+ gix+1
ReCount in Same Unit . T=1B3 Overload
creates flexible o Tl H_HI i $=% 11 \Etagde[)rd J
BundleNumbers =ob - naerloa
| ﬁ | T=1BBOB 1 BundleBundle
|||||III > 53 T=53=5B3=4B13=6B-7 tens
Flexible 65+27=7= |6B5+2B7=8B12=9B2=92
ease Operations 7*48 =7?7= |7*4B8=28B56=33B6 =336
p 336/7 =?7= | 33B6/7=28B56/7=4B 8=48
ReCount in New Unit T=5=(5/2)*2=?=2B12s
5=72s D_j Dj* — 5/2 2.more
ReCount-Formula: ¥; 2?// %g *2B more: | 5 - 2*2 1
ReCount: Tens to Icons _ u*7 = 35 = (35/7)*7
35=1=27s 3BStens=u7 | U7=ZEN])
ReCount: Icons to Tens T=67s=6*7 (=6*%:B2=3B12 = 4B2)
6 7s =?tens =(B-4)*(B-3)

= BB-4B-3B--4*3
=10B - 7B +12 (pulled-away twice)
=3B12=4B2 tens =42

ReCount units gives

2$ per 3kg = 2$/3kg

T=6%$=(6/2)*2%

PerNumbers = (6/2) * 3kg = 9kg
Like Units: Fractions T=40% = (40/100)*100$
5% of 40 5$/100$ of 408 | i o< (40/100)5$ = 23
ReCount a Block B |a=(a/c)c =sinA*c
halved by c a |a=(a/b)*h=tanA*b
its diagonal A ° b ¢ |m=nrtan(180/n) fornlarge
Allan.Tarp@MATHeCADEMY.net MrAlTarp YouTube:

T=23s+45s=3B28s e

Add NextTo Integration

OnTop T=23s+45s=1B15s+4 5s=5B1 5s I Proportionality
Add PerNumbers 2kg at 3$/kg + 4kg at 5$/kg = (2+4) kg at (2*3+4*5)/6 $/kg (calculus adds areas)
MatheMatism ADDING WITHOUT UNITS Digits or Fractions or Per-numbers

Booth Poster at ICME 15 in 2024 in Sidney Australia




Can we Math?
No, we can't!

Math is not an action word.
But we can Count & Add in Time & Space.

So let's teach, not how to Math, but how to CATS as the MATHeCADEMY.net does.
Therefore, forget about place values and carrying. Use EXISTENCE, not essence.
And children just love to Bundle-count and BundleBundle-count. Why? Because with
one hand with five fingers they can learn core math. (published on LinkedIn)

COUNT
Five fingers in Bundles of 3s gives a total of

Irrrr @il @ X
T=0B5 = 1B2 = 2B-13s
Bundle-counting in 2s gives

[HHH @ [ @ il @ 1ix @ i
T=0B5= 1B3 = 2B1 = 3B-1 =1BBOB1 2s
With 2 hands we get:
T=2BB0B2=1BBB0OBB 1B 0 2S
So, counting in 2s, 2*(101) = 1010

REUNITE

Two fingers pulled-away (-) & pulled-back (+) gives
5=(5-2)+2, or as a reunite-formula,

T = (T-B)+B with unspecified numbers.

It solves addition and subtraction equations:
u+3=5=(5-3)+3,sou=5-3=2.
u-3=5,u=(u-3)+3=5+3=8.

5-u =3, but, 5 = (5-u)+u = 3+u, so, u+3 = 5.

4 fingers have 3 parts, where 1 finger has 2 parts.

RECOUNT

Four three parts fingers pushed-away (/) and
pushed-back (x) gives the recount-formula
T=(T/3)x3, or

T =(T/B)xB with unspecified numbers.

It solves multiplication and division equations:

RECOUNT

The parts of two fingers:
T=3B0=1BB1B0 2s,o0r
T=2B0=1BB-1B0 3s,or
T=1B2=2B-2 4s, or
T=1B1=2B-4 5s

ADD

One 2s plus two 3s as 3s never gives three 5s.

Instead, it gives

T=2B2=3B-1=1BB0B-13s.

Adding them as 2s gives

T=4B0=3B2=2B4=1B6=0B8 =5B-2
=1BB2B0=2BB 0B 0=1BBB 0BB 0B 0 2s.

Adding them next-to as 5s gives

T=1B3=2B -2 5s.

SQUARE
BundleBundles are squares.

11s gives 1

12s giVGS 4 Numeracy before Math ~with a Hand and a BBBoard _

1 3s gives 9 E— f“"*iﬁf;;@

l4sgives 16 N |
15sgives 25

16s gives 2B 16
17sgives 4B 9
18sgives 6B 4
19sgives 8B 1

]
©
o oo o

o
Py sy o e | T
A
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BN

~~w|o|o
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8 7 4

u*3=12=(12/3)*3,sou=12/3=4. And as 1B0,
u/3=5,sou=(u/3)*3=5*3=15. 1tens gives
12/u =3, but12=(12/u)*u = 3*u, so u*3= 12. 1BB=1B"2
More about BBM-Numeracy Counting and Adding | References

with units in Time and Space, the CATS method, on
@ linkedin.com/in/allantarp/

@ MrAlTarp YouTube videos

@ MATHeCADEMY.net, that also offers free online
teacher education.

Tarp, A. (2018). Mastering Many by counting and
re-counting before adding on-top and next-to.
Journal of Mathematics Education, 11(1), 103-117.




StUdy Grou PS in Numeracy Now but How? ontine conference with Attan Tarp, MATHeCADEMY.net, and/or

» More MrALTarp y e by e i e Numers
I Q YouTube videos et
Many before Math! = ey v
-
Lo n
5 . ; (@]
Mathematics DeColonized = 5]
: ©
/ | —
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o o e - o 9 £z MC12. in another unit Fact and fiction and fake, the three genres of g E
3 Workshop: Flexible Bundle Numbers ; Z 2 creates per-numbers, 38/5kg number-models = 9
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BundleBundleMath Wonders:

BundleUnits make Losers Users

BundleBundleMath Wonder 01
Add last Numbers, & + 6 =?=1HZ + 1H1

BeGuIHI+1HT = 2Ha= 164 =14

fmGuiHim IHI®j=1m2
P 13+11= 183+ 181 =264 #24

13-1181B3-18103-1u2

MATHGCAZEMY. wt « humerzy alhunts

BundleBundleMath Wonder 02
Numbers as Pictures & Viking Numbers

L LY5E9BE

Tens:

g ¢

2 ¢ %2| 2 %3 3 |%4 4 %5
& @

MATHUCAZEMY. Wt ¢ humemay akhunts

BundleBundleMath Wonders 03
Addition

87 8B 7 6B 4
+95 +9B 5 8B 9
17 12 17B 12 14B 13

18B 2 15B 3
18 2 15 3

MATHLCAZEMY. wt « humerazy akhunts

BundleBundleMath Wonders 04
Subtraction

86 8B 6 8B 4
-37 -3B7 -5B 6
5 -1 5B -1 3B -2
4 4B 9 2B 8

49 28

MATHeCADEMY.net » Numeracy with units

BundleBundleMath Wonders 05
Short Multiplication

7iX 7x 3x
34 3B 4 8B 9
21 28 21B 28 24B 27
23B 8 26B 7
238 26 7

MATHoCADEMY.net » Numeracy with units

BundleBundleMath Wonders 06
Long Multiplication

2.7 2B 7 2B 3
x34 x 3B 4 x7B 9
6 28 6BB 8+21B 28 14BB 18+21B 27
6BB 31B 8 14BB 41B 7

9BB 1B 8 18 BB 1B 7

9 18 18 17

MATHeCADEMY.net » Numeracy with units

BundleBundleMath Wonders 07
Short Division

81 /3 8B1 /3 6B9 /4
8/3 is2 6821 /3 4B 29 /4
2¢3 is6 287 1B7 +1/4

81-6 is75 27 17 1/4

7/3 2

2x3 is6
75-6 is 69

MATHeCACEMY. wt « Numerocy aithunts

BundleBundleMath Wonders 08
Long Division: o 3.88 —

97/25: 80 + 17 titers Water in two Connected 20 + 5 Vassels (fists)

77/20 = 2.85
%) -__ = 0.8

MATHLCADEMY. 0t + Nanreracy with unita

BundleBundleMath Wonders 09
Equations Solved: to Opposite Side with Opposite Sign

ReUnite Formula ReCount Formula
. 6-2=4
6=4-+2 5=3x2
6=(6-2+2  [5=(6/2)x2
T=(T-B)+B T=(I/B}xB

MATHLCADEMY.tut ¢ Namcracy with nits

BundleBundleMath Wonder 10.
Squares on a BundleBundleBoard and Fingers

4"2=16 14"2=1B4"2 47%2=4B7"2

6°2=36=2B16 1BB8B 16 = 16BB 56B 49 =

(6+44)2=6%2 + 472 + 2*6*4 1BB9B6 = 22BB0OBY9 =
169 2209

|1s 4

BundleBundleMath Wonder 11.
Add & Subtract Squares on a BundleBundleBoard

4 |48 | 16
18 (1BB| 4B

Doopoooonn
MATHeCADEMY.net » Numeracy with units

6%2+4°2 = Diagonal*2 6%2-4"2
H2*R +4* %R (6+4)*(6-4)

MATHeCADEMY.net » Numeracy with units

BundleBundleMath Wonder 12. Square Roots
The Square Root of 34 =/34=5+p

Calculator: Y34 =5.831

* Fill the two sides:

2*5%; = 3452

p=(34-52)/5/2=0.9

Guess |: Y34=5+0.9=59

« Fill the corner:

2%5%)=0.9+0.9

»=(0.9*0.9)/5/2=0.081

Guess Ii: V34=5.9-0.081=5.819

*Fill the
* Fill the

5 P MATHaCADEMY.net » Numeracy with units




BundleBundleMath Wonder 13. Square Rectangles

64s->B*2 84s->B"2

/452 = 0.925
0.126-4.370

A Lo by chver:

2% ~11-0.875%2)

n=04520

Gumsea Il: 4.
" Cotculator:

Guasa -6

Cuwus 11:5.5 10,
Calculator:

METHSTADEMY.net ¢ Numeracy with units.

BundleBundleMath Wonder 14
Squaring Triangles

ReCounting gives:
| e b
| o= (al-u) )

w/(b-u)=h'b
u’h = h{b-u}
u'b=h"o-h*u
h u*th+ h*u=h'b
) utiheb) = h*b
ST u={(h*h)/(h+h)

IR C O
0

s s e sleelale ae

W e sleaale e

e e elenisle e

s e aleiniale e

.
DR

MATHRCACEMY. it « Numercy mithunts

BundleBundleMath Wonder 15

Squaring Circles 7 =n*Tan(180/n) for n big enough
7o h=Erh /
wlele o =ton|Al* o n
wlele = ..-#23514317.7‘1
: : : : B0*1an(2)*10 = 3.14%10 = «*r l~ \
=l =
— oo =

MATHICAZEMY.rat « Numerozy with uncs

BundleBundleMath Wonder 16
Five Square Tasks for a STEM or STeN day

S HEEE BEEEEN B EE 3 PR R
AR 0] BEEE]E sl OG0 0 UEED
=S aE aEnaEl cans | BRIZCEE R [ e
'.I.ll..'.l .CIIC -‘o l..'l‘.l.l
EE R = BE s NG B BnBOE
ole|o|ofe|e]|e]o]e T e ole| Pele[eloleleloo|e]e

MATHeCADEMY.net » Numeracy with units

BundleBundleMath Wonder 17

Pouring Water with Quadratic Eqautions

® Pour uinto a 4-sq. glass to the +2 mark:
u=4*4+2"4=16+8=24
® Pour 24 into a 3-sq. glass to the u mark:
3*3+u*3=24
9+3*u=24
3*'u=24-9=15
u=15/3=5,s0to the +5 mark S
@ Pour 35 into a u-sq. glass to the +2 mark: @ 2% thick bottom:
u*u+2*u=35 u'u-2'u=35
(u+1)"2 = u"2+2*u+1 = 35+1 =36 = 6"2 {u=1)°2 2ut3-2tusd
s =35+1=36=6%2

-1-6
u=6-1=5, sointo a 5-square glass :.5‘ 1=7,50int0a

7-square glass

..........
..ll..-u-.‘
SR T
olefole]elelele]e]+]
clelelelelelo 1 ]*
-‘o-.o.co-.

MATHeCADEMY.net « Numeracy with units

BundleBundleMath Wonder 18
Multiplication Table with Early Algebra on a BBBoard

Two bands after 6 & 7s allow feeling & seeing & recounting 6 7s in ulns
* Countthe half-Bundles, %2Bs slee[sle]el s eTsT®
6*7=(5+1+2)*%B+2=8*%B+2=4B2=42 <[2]®|®|®/®]e|e]e o}
'E z 1 EZ AR B B BN 2 ® o o0
6%7=6%1%4B2=3B12=4B2=42 (anoverload) |eie elv o) e
‘ e e o0 0 LAE]
* Pull-away the outside Bundles R 105103 110 o]
6*7=(B-4)*(B-3)=BB -3B-4B--3*4 Aelelo[e s oo o oo
=(10-3-4)B+12=3B1B2=4B2=42. © e/e e|o s o s o o|e
« 6="1up, 4down & 7 =2up, 3down, T=(1+2)B(4*3)=3B12 [®[e[e[e e ele e efe
*« 6=1up & 7=2up, T=(1+2+5)*1.B (1*2) =4B 2 =42 o e(e o 00 0 oo
The last finger-up method uses half-bundles, 1B ) 7=B-3 3

MATHeCADEMY.net  Numeracy with units

BundleBundleMath Wonder 19
OnTop Addition leads to Proportional ReCounting

622 +4°2 = 6316 6s = 8B4= 84/8 9B-2 63
Recounting 4°2 into 65 a5 2B4 on i calzulatar @ 4*4/6 2.more
4%4-2%6 4

MATHRCAZEMY. Wt « humerozy aithunts

BundleBundleMath Wonder 20
NextTo Addition leads to Integral Calculus

6"2 +4°2 =

4B12103 = 552'52/10'68 810s

16%2+4°2)/10 5.mare
6§°2+44°2-5*10 2

Recounting into 10s on a calculator -

MATHeCAZEMY. 't « Numeracy with uns

BundleBundleMath Wonder 21. ReCounting a& >
Goods gives PerNumbers and Fractions

Aper-number 4xg/5$ recounts goods in kg's end doliar’s.
RaCounting in the per-number chgnges unite (proportionality}

* Question: 20kg = 7 §.
» Answer:  20kg = (20/4) * kg = {20/4) * 5% = 25%.

* Question: 208 = ? kg.

* Answer:  20% = {20/5) * 5% = {20/5] ~ 4kg = 16kg.

Foctnote.

W2 LIk Jnhs, per-numbars bacome frootions: 48/55 - 4/5, anc 408008 - 40%

Quustion; 3% = T8 wwih 405 = 1003, Quwstion: 0% =75 with 406 ~ T00W

Arvrmwr: 8§ = {6AA0]" 405~ (WA 1008 = J0¥ | Anwanc  30% = (0/100]" 1905 = {50V 190]* 203 = 333
Vi PaiNambiues, No Mare Proportionsl Ressoning & Multiplicstive Thinking

MATHLCACEMY. it « Numerasy with unice

BundleBundleMath Wonder 22. The ReCount Formula
and per-numbers are the core of STEM and STeN
{economics & Numeracy included)

STEM & STeN typically contains multiplication formulas about changing units:
« $=(Sfhour) * hour = salary * hour

* kg = (kg/cubic-meter) x cubic-meter = density x cubic-meter

« force = ) X sq = pressure x squ

+ meter = (meter/sec) x sec = speed x seC & “

+ energy = (energy/sec) x sec = Watt x sec S

+ energy = (energy/kg) x kg = heat x kg V /

+ gram = (gram/mole] x mole = molar mass x mole 1\.\ ‘

* Amomentum = (A momentum/sec} x sec = force x sec —

+ Aenergy = (Aenergy/ meter) x meter = force x metar = work

( x or Watt = Volt x Amp
MATHEGADEMY.net « Numeracy with units

BundleBundleMath Wonder 23.
Per-numbers add as Areas (Integral Calculus)
Question: “2kg at 3$/kg + 4kg at 5$/kg = 6kg at ? $/kg?”

(2+4) kg at pS/kg 5

2kg at 3$/kg Sikg

p:i(SIkgxkE}
+4kg at 5%/kg ke

« Unit-numbers add directly. P
* Per-numbers must be multipliedto |3 4x5%
unit-numbers, thus adding as areas 5o
under the per-number curve,
« Here, multiplication before addition

MATHeGADEMY.net « Numeracy vth units

BundleBundleMath Wonder 24. The Algebra Square
ReUnites Unlike & Like, Unit- & Per-numbers

The Arabic word Algebra means to reunite, to unite and split. Numbers are united in
four ways: Addition unites unlike unit-numbers. Multiplication unites like unit-
numbers. Integration unites unlike per-numbers. Power unites like per-number.
The opposite is to splitinto.
into like unit-numbars. Differentiation splits into unlike par-numbers. Finally, tha
factor-finding root and factor-counting logarithm splits into like per-numbers.

plits into untike b

Unite / Split into Unlike Like
Unit-numbers T=atb T=a'
{meter, second) T-b=0 b=a
Per-numbers T=[fdx T=anb
(m/sec, m/100m = %) difdx=f WT=a log,(T)=b

MATHGCADEMY.not » Numeracy with units.




BundleBundleMath Wonders: Bundle-units make Losers Users

BundleBundleMath Wonder 01
Add last Numbers, & + 6 =?=1H3 + 1H1

568 1HI+ 1H1 = 2
BmGm M= H m

il 194111834 181 =264 824

w14

13-110183-18183-182

ATHLCATENY at e hutnenis ath un':

BundleBundleMath Wonder 02
Numbers as Pictures & Viking Numbers

' LY5E9EH

Tens:
Elg
32 & %2| 2 % 3 |% 4 %S5
g3

FATHCAT

BundleBundleMath Wonders 03
Addition

87 8B 7 6B4
+95 +9B 5 8B9
1712 17B12  14B13
188 2 15B 3
182 153

FATHCATENY wt sy ahuncs

BundleBundleMath Wonders 04

BundleBundleMath Wonders 05

Subtraction Short Multiplication
86 8B 6 8B4 7x 7x 3x
-37 -3B7 -5B6 34 3B4 8B 9
5-1 5B -1 3B -2 2128 21B 28 248 27
4 4B 9 2B8 23B 8 26B 7
49 28 238 267

MATHCATEM Y rat s Numerocy aEhuncs

MATHCATEMY at« Numerocy ath uncs

BundleBundleMath Wonders 06

Long Multiplication
27 2B7 2B3
x34 x3B4 x7B9
628 6BB 8+218 28 14BB 16+218 27
6BB 31B 8 14BB  41B 7
9BB 1B 8 18BB 1B7
9 18 18 1

FRTHLCATEH e + ot wih s

BundleBundleMath Wonders 07
Short Division

8173 81 /3 689 /4
8/3is2 6B21 /3 4B 29 /4
2x3 is 6 287 1B7 +1/4
81-6is75 27 17 174
713 2
2x3 is 6
75-6 is 69

MATHLCACENY at«Numeosy abh unts

BundleBundleMath Wonders 08
Long Division: o = 227 _9817
g ‘25 2B5 2B5

97/25: 80+ 17 lters Water in two Gonnected 20 + 5 Vassels (fists)

20 5
MATHACAZEN Y o Mt it it

BundleBundleMath Wonders 09
Equations Solved: to Opposite Side with Opposite Sign
ReUnite Formula ReCount Formula

6=(6-21+2
T=T-B)+E

ATHLATEMn

R

BundleBundleMath Wonder 10.

q on a BundleBundl i and Fingers
3 14%2=1B4"2 47°2=4B7"2
16BB 56B 45 =
22BBOB9 =
2200
ALIEE ] L]
PR 7

FATHLGATEMY.mt o wih it

BundleBundleMath Wonder 11.

Diagonal*2
+4* %R

FATHLCATENY e Nt ah s

%2-42
(6+4)“ (6-4)

BundleBundleMath Wonder 12. Square Roots
The Square Root of 34 =34 =5+

Calculator: /34=5.831

Fill the two sides:
24575 =345
p=(34-5"2)/5/2=0.9

Guess 1 ¥34=5+0.9=5.9

MATHSAENY e+ M Wi s

BundleBundleMath Wonder 13. Square Rectangles
64s->B"2 84s->B"2

MATHSAEM st + et it s

BundleBundleMath Wonder 14
Squaring Triangles

wiheb) = et
u=(by/(heb)

MATHLCADENY at« Ny aEhunts

BundleBundleMath Wonder 15

Squaring Circles & = n*Tan(180/n) forn big enough

hehbirh
~tomifs a

0

S0anizr 1031410 =

BundleBundleMath Wonder 16
Five Square Tasks for a STEM or STeN day

BundleBundleMath Wonder 17

Pouring Water with Quadratic Eqautions

1555, 50 "
@ P 55 s gl i 02 e
1 2um25

-

MATHCATEM Y at+Numerocy ath uncs

wniz)

3m1-36-62

HE

usg-1-5,

FATHLCAZENY wtshumeny ahncs

MATHCATENY at e Numerocy aFh s

BundleBundleMath Wonder 18
Multiplication Table with Early Algebra on a BBBoard

i Arl:cuu'nll'ng's:ls.in.lu?
=42+ HE

647=6"%B2=3812=4B2 =42 30 overlasd)
+ Pull-avay the outside Bundles bt
6°7-(B-4)"(B-3)=BB -3B-4B--3-4

{103 4B+ 12-38182-482~

BundleBundleMath Wonder 19
OnTop Addition leads to Proportional ReCounting

6r2+44%2 = eB166s =

Recounting 4°2 into 65 1 284 or & caleulator =

MATHCATENY at e Nt athun:

BundleBundleMath Wonder 20
NextTo Addition leads to Integral Calculus

St
Recounting into 105 on a calculator - 16°244°2)/10 5.more
6°2+44"2-5410 2,

MATHACATENY at ey i s

BundleBundleMath Wonder 21. ReCounting  gN& S5
Goods gives PerNumbers and Fractions -

* Question: 20kg = 2 $.

+ Answer: 0/4) * dkg = {20/4) * 58 = 258.
- Question: 208 = ? kg,
« Answer: 208 = (20/5) * 5 = 20/5]  4kg = 16kg.

Foatnora.
Wb o, per-numbers become factions: 14

Thinking.
MATHLCADENY s s

BundleBundleMath Wonder 22. The ReCount Formula
and per-numbers are the core of STEM and STeN
(ecorams: )

STEM & STeN

BundleBundleMath Wonder 23.
Per-numbers add as Areas (Integral Calculus)
Question: “2kg at 3$/kg + dkg at 5$/kg = 6kg at ? $/kg?”"
2kg at 3$/kg ]
+akg at 5%/kg
([2+aTkg ot pS/ke s

* Here, additien

FATHLCATENY e Nty ah s

BundleBundleMath Wonder 24. The Algebra Square
ReUnites Unlike & Like, Unit- & Per-numbers

w reanite,
Addition Lte= sniike arit rumsers, Multiplication unic
b, Integeation un 15 Ll ke Far. AU ers, Power it Lk
to uniike unit
it url ke per-ramies

it ke unit e, Differantiation zpl

Junice fspiiinto e e
Unit-numbers Teash T-a%h

{meter, second] T-b=o Tora
Per-numbers Tt =

{misec, m{100m = %] dvi=f WTeo log,m)=b

NRTHACATEMY e Nt cracy uih
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Numeracy for All by 2030

QUALITY
UUUUUUUUU

Numeracy as BundleBundleMath Lo b

on a BundleBundleBoard

111l HIIT HHI HHH Hh |
5= 0B5 = 1B3 = 2B1= 3B-1=1BB0B1 2s

Math learned by ReCounting in BundleNumbers with Units



From STEM to STeN

Economy & Numeracy included

Buyer Seller
$ [ $ } $
$
10$ B 2s 3s 5s
100% BB 4s 9s 25s
1000% BBB 8s 27s 125s




