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before adding on-top and next-to; the

HOME NTRO COUNT & ADD M

Cure Math Dislike: ReCount with Flexible BundleNumbers

We ACT to deal with the outside world.

We MATH to deal with the natural fact MANY 72?2
Oops, sorry, MATH is not an action word!

We COUNT & ADD to Master MANY.

« BundleCount & ReCount:

T=7=1111111=# # |=2B13s=2.13s
T=2B13s=1B43s=3B-23s ( or )
T=2B13s=1B25s=3B12s=1BB1B12s

T=3x8=3 8s =2B6 9s = 2B4 tens, or the sloppy version 24
T=336/7=33B6/7=28B56/7=4B8=48

Counting gives a decimal number with a unit (a natural number).
Adding OnTop, a Total may be ReCounted to shift the unit.
Adding NextTo, means Integration of areas.

* Add OnTop & Add NextTo:

T1+T2=1B2 3s + 4B5 6s = 0B5 65 + 4B5 65 = 5B4 65
T1+T2=1B2 3s + 4B5 6s =3B7 9s or 3B4tens=34

The CATS approach to MATH: Count & Add in Time & Space

Primary school: C1&AT1&T1&S1
Secondary school: C2 & A2 & T2 & S2

FREE teacher education in
MATH as a Natural Science about MANY.

Comments to Allan.Tar THeCADEN

EARLY CHILDHOOD MATH DISLI

VARIOUS DK

RECENT POSTS

out MANY using flexible bundle-numbers to count, recount and double-count

VIDEOS

Let Kids teach
teachers teach
MatheMatics as
e ManyMath, a
=5l =2l natural science
& about MANY using

& flexible bundle-

numbers to count,
re-count and
double-count
before adding on-
top and next-to;
=L the CATS approach:

8 Count & Add In
Time & Space
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Enjoy curing Math Dislike
by BundleCounting 5 fingers

5

1
+= = +

1B3 2s
2B1 2s
3B-1 2s

overload
normal
underload

Bundle before you calculate:

65 + 27
65—27
7% 48

336 /7

6B5+2B7 =8B12
6B5-2B7 =4B-2

7*4 B8
33B6/7

=28 B 56
=28B 56 /7

=9B2
= 3B3
=33B6

4B3

92
38

= 336

48
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Download the

BundleCounting Worksheet

e Count
e ReCount
* DoubleCount

* Predict
* Add on-top
 Add next-to

MATHeCADEMY.net : Math as MANYmath - a Natu

il

E =\

MATHeCADEMY.net

BundleCount ‘fore you Add

MatheMatics as ManyMatics
a Natural Science about MANY

Cures MathDislike by 1 Cup &5 sticks: 5= 1111 =W - 2)1 28

Count

In Icons T=111L= 4 =14

In BundleCups | T=1111111=nu 1 1=01=2)13s=213s=21/33s
ReCount DeBundle & ReBundle to create Overload & Deficit

In same Unit T=1111111=2B1=1B4=3B-23s

In new Unit T=2B13s=1B3 4s = 1B2 5s = 3B1 2s = 1BB1B1 2s
ReCount

In Tens T=37s=27tens Answer: T =3x/ =21 = 2.1 tens

From Tens T=47=376s Answer: T=47/6x6 =76s&2
DoubleCount

in LerNumbers With 44 per Skg, T = 20kg = (20/5) x 5kg = (20/5) x 4% = 165

in Perfive 3/5 3 per 5 of 200% = 2$. 200% = (200/5) x 5% gives (200/5) x 3% = 120%

in PerHungred. % | 70% of 300% = 7%. 300% = (300/100) x 1004 gives (300/100) x 704 = 210%
Calculator

Prediction T=24s =75s = 1.3 5s since 2x4/5 1.so0me

RecountFormula [T =(T/B)xB ie.T=T/BBs 2x4 — 1x5 3

Add .
Qnlon
NexTo [Hlem

T=455+235s=455+1.155=5.1D5s
T=45s+23s=328s

jn

Multiply, Divide
Use GundieWiiting

7 x 463 = 7 x 4B6B3 = 28B42B21 = 28B44B1 = 32B4B1 = 3241
3241 /7 = 32B4B1 /7 = 28B44B1 [7 = 28B42B21 /7 = 4B6B3 = 463

T =7 = 2.1 35 on an Abacus:

=Sy

Geometry-mode

YouTube Videos
Allan. Tarp@MATHeCADEMY. net

eeshlff

Algebra-mode

MATHeCADEMY.net

Teaching — not ESSENCE but EXISTENCE

Teaching Teachers to Teach

MatheMatics as ManyMatics

al Science about MANY
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Watch MrAlTarp YouTube Videos

* Postmodern Mathematics Debate

* BundleCounting removes Math Dislike

* lconCounting & NextTo-Addition

* PreSchool Mathematics T

* Fractions T=111 |
* PreCalculus = |l

* Calculus — =1)

* Mandarin Mathematics : =1)2)
* World History

MATHeCADEMY.net : Math s - W,
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1day Zoom Seminar: To avoid Math Dislike,
ReCount in flexible BundleNumbers

Action Learning on the child’s own 2D NumberLanguage as observed when showing
4 fingers together 2 by 2 makes a 3-year-old child say ‘No, that is not 4, that is 2 2s.

09-11. Listening and Discussing: Good & & Evil MatheMatics
is true inside but rarely outside classrooms.
Evil MetaMatics presents a concept TopDown as an example instead of BottomUp as an abstraction.
Good ManyMatics, a natural science mastering Many by ReCounting & adding OnTop/NextTo.
2D Bundle-Numbers with units as a hidden alternative to the traditional 1D Line Numbers without

11-13. Zoom Conference. Lunch.

13-15. Doing: Trying out the ‘ReCount — don’t Add’ booklet to experience proportionality &
calculus & solving equations as golden LearningOpportunities in ReCounting and NextTo Addition.

15-16. Coffee. Zoom Conference.

MATHeCADEMY.net : Math as MANYmath - a Natural Science about MANY 5
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ReCount —don’t Add Booklet, free to Download

ReCount
don’t Add

MatheMatics as ManyMatics
for NewComers & LateComers & Migrants

to Avoid DysCalCulia

The Direct Way to Core Mathematics:

Proportionality & Fractions & Calculus & Sclving Equations

Allan.Tarp
MATHeCADEMY .net

Contents
Preface

01. From Sticks to lcons..

Lo 10 T = O o USRS
L T o T T = T e T OSSN
04, ReCounting inm a new LNt e e

05. ReCounting in the same Unit ...

06. ReCounting in BundleBundles ...

_ ReCounting in Tens on Squared Paper oran Abacus. ...
. REeCOUNTING TrOM TENS ..ot e et e e e eneem s emt e mmenen
. ReCounting Large NUmbers in TeNS. ..o oo e ceee e e e eee e cms e es e memaen

. DoubleCounting with PerMNumbers ...t

. DoubleCounting with Fractions and Percentages ...

L AAdINg OO e
- Reversed Adding OnTop e
o ATINE N EXET O ettt e s e et e e e eme et s m e
. Reversed Adding NestTo ..ot e et e
e AN TENS .ottt e e e s ees s e s et e e e eneem st s mnmnen
. Reversed Adding TEMNE ..o e e e ee e e e e et n e

. Recounting Solves EQUations ...

03. ReCounting in lcons

a?

Do

Calculator

T=100I0rrnl
1,2,3, 4,8, 181, 162, 183, 1B4
T= bt
[ ]

T= 1)a

T=9=14 5z

T=100I0rrnl
1,2,3, 8,181, 182, 163, 28, 281
T bt

T=2)1

MATHeCADEMY .net
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Download Action Learning and
Action Research Material

4 4 Counted in 3s

Round it up & Color it Sticks

: 3 3 G-counting A-counting

2 Tz T lay out 1111 lay out
—d H B = I bundle [HH1 bundle
Walk, Act & Letter it 010 cups
© I stack 1) 1) cup-writing

donrt Add e, o T=113s Total [T=1.13s Total

)
Abacus
Unite it G-mode A-mode

MatheMatics as ManyMatics
for NewComers & LateComers & Migrants E 1 A m_
to Avoid DysCalCulia M:H:H:I:H

=

The Direct Way to Core Mathematics: Calculator

Propartionality & Fractions & Calculus & Solving Equations
b A &= Q Q 4/3 1.some
4-1x3 1

Allan.Tarp
MATHeCADEMY.net Reward: Stickers, each counting two () ®) T=4=113s

MATHeCADEMY net MATHeCADEMY nat
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8 MicroCurricula for Action Learning & Research

C1.
C2.
C3.
C4.
Al.
A2.
A3.
A4.

Create Icons

Count in Icons (Rational Numbers)

ReCount in the Same Icon (Negative Numbers)
ReCount in a Different Icon (Proportionality)
Add OnTop (Proportionality) .

4 Counted in 3s

Sticks
G-counting A-counting
1l layout 1111 lay out
i bundle bundle
@ @ cups
I stack 1) 1) cup-writing
T=113s Total |[T=1.13s Total

Abacus

mode A-mode

Round it up & Color it
D D

Add NextTo (Integrate) GEimmniiine EEREsSaEsaREes
. ] wmap, Sing, Walk, Ac; & Letter it W:HZIZH
Reverse Adding OnTop (Solve Equations) | | = [s4:"I[" i

Calculator

Reverse Adding NextTo (Differentiate) | [ L. .

4-1x3

1.some
1

T=4=113s

MATHeCADEMY net
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Online Teacher Training in CATS ManyMath
Count & Add in Time & Space

COUNTL.pdf - Adobe Reader [-=-] [#23a] bdf - Adobe Reader [= |[ = |[ 28 | IMELpdf - Adobe Reader ===
= Edit View Window Help X View Window Help ® Edit View Window Help ®
_ - = _ 5 = h _ 5 z
ﬂ /4 | - | “' 5 Fill & Sign Comment ‘ - ‘ “' = Fill & Sign Comment || /5 ‘ - ‘ £ Fill & Sign Comment
- - -
COUNTING MANY C 1 ADDING MANY A1 = COUNT&ADD IN TIME
estions Answers <o =
Fow to comne Many? L Fiow 13 238 sacks comersialy? ing ovecloud: prodictsd by the rtack-Suation 1= (1010 7 CATL COUTTE & SO0 De Tevers 3
Fiow o Tecomnt § in 35 T Bari=27 3 T=127 7+ ané= Jmald =7 =43
How to Tecoent € kgin & B4 skz = (542 Fiorw b add viacks aburacily? Vartical calenlation uses camying. Hor calcalation nses FOLL. [COmTEE 7 3= and sadme I ghes 15 WI-l= R E el o R = (13103
How to count in standard bundles? T3l a1 CACURTOIE b8 Teversed’ TES B0~ E TEVErEd 10 i 0-a, & a0 & Ievarsed o a —od,
1STACKS ARE SOLD %2 =h is reversed 10 x =20, 2"% =b & eversad 1o x =lgh loga
Question. How can we wll mors from 2 stack than we have?
1 REPETITION BECOMES MaNY Answer. Croats an ovarload by recounting and doing internal trads. 1REVERZED CODING
Esumple. From tha stock T= 3 5= 2 ;.nnmansh ut we caby bave 2 Is in stock. Howsver we
£an parform an “intarnal mada” betwoan th 3 mading 1 35 : =
T rpa —
£ apaial reprasamion of teosparal repatition m_ i m Codinz hudes the mdie-sie- T: = T=2*s+1 : A
2 MANY BECOMES BUNDLES 3)+3 3 A wible can be msimv.esn:el'mlnmcu:bd £ 4
Question. How can we arguaise Mazy? I E TR D= The table can be drawnasa gaph N =
Ancwer. By bundling: line w the total and divids it ints buadlss. z 3
[ Examples: L UUNTIT1T <= WHNNE er QELURNIET <= NN ee DDRLEITT = QNI es (=& £ 2 oumida - d& +) IS Y N Y Y A | o
Fxercize. Taks  1o% of marches nd bundls e In 1s, Sen o 3s, then I 1, wic =TI I N N Y T A | o 1 2 P4
all . £ms0 matchos, than writs.
3 BUNDLES BECOME ICONS Exercized Soll 3 from 41, Sall 34 From 4 . First ma matcka:, than mrits :\Ecmétﬂl;ﬁlﬂephtef-ﬂmm
can we repressat the diffsrent degreas of Many 3= xsttcuchdmm;uc_h:g Fromthe 3 m.lwzmlem:m:wam stack
_ By icomisation: the srekes of the di & of Mamy ame 4 3 icoms, rualizing that 3‘:"'“{0"5__1'“5 W;;T s
A estion. How can stocks be added? Qe
:::‘nmv::d 8 fiur siwokes in tha pusber-cea 4, sti., 3 writtes i a lews sleppy way. o e oosrlond by e centing and doiag ntaenal rada. o i
j i Wi T T T T T Example. To thestock T=2 5 +4 lswe 2dd the stock T' = 1 52 =3
A recoust 7 13 to ] 33+ 2 15 as prodicred by the restack-oguation T =7
s £ % 4 §
1 H 3 ] H 6 T 3 5 I jij
Exercize. Frd othar ways fo bald acons for e oumsbers above. [avent ivons for tan, elevea and twsbe Im| 1| I answemed by restcking § o (5-3)1+3 mking == 5-3. The amequtm ==b=T &
m i w = i mmm  ji [T T o T-btobe found by movinz the mrtber b across the equaton sizn and reversme £ cakulation
4MENY IS COUNTED AS 4 STACK OR A5 A STOCK FITE T+ I3 WE T =39 F (W3 = 52 sizm from + -
Qruestion. How can ws arramga the diffarsan degress of Many? Afior tha mabches we mo cups and inbarnal trada to writs 2 Next the coding 2°x= Ssaecmblmcmgmgsmw:émmmdm‘mu
: g Fz tal is Lined up, then it is bunded 2nd squal ¥ '1!]:?]'-’):_‘}'-‘-‘ =T =30 4)‘)— 2 pradicted by the recowv-sqution T=(T7)*). T=6=(62)*1 =3
‘ol Enally toe haight is counted san.g. T <3 4= 304 " a1 =42 o EFgerET ar quecker -
T % oo poe [x =3 =&2=3
mumy e o ] o m P o M e ] [T=34=3% (o) Exercisel. Add 3 fo 24, Add 43 to 4. Add 241 to 444, Count in Sivss. First use matches, thea wria, Tamob® =
o6 =T T - po— T Exercize? Add § 0 24 Add 79 1o 34. Add 579 to 444, Count in tens. Firstuse matches, then write. Zothe queston 2*5= Gbamwm-hmcomgsm‘sﬁ,"m:n_r. 61 Thsaeguion b*z=T &
tovurs ars arranged in a saparain stack creating a stock: 1 4 STOCKS ARE SPLIT sxﬂsed:n T'bnbeﬁ:l.n‘]:n moving the mmber b acros the equation simn and reversme i= calmlation
- - - - + ) el . 9@3 ot L - .
LU | e fm [ | m 1 i Question. How can stcks be 1plit? qu_‘h 3%+1 =7is decoded First we restack 7hy taking away 1 7=(7-IyH = 6+]. Then the
[ P — T T T Answer Cmr.na:lm‘w]nad ¥ recounting and doing intarnal trads. & recounted in 25 and overtmmed.
o Example. Tho soock T =3 Js + 4 1s is split in rwn parn.
VWV Il == W = I VWL - I
mmie - oo f o wow f 0 - w @] - 0] |T=3edemes-zmoes R n 3 =W <9 W)+ 1= 21T

We comat in 4 by faking away %

Tha procsss “&rom T take sway 4” may b iconized 2 “T-%" and worded 2z *T mimes 4. Here the maut is P‘Eﬂrn&ih nm_‘\'];gt‘ﬂ:dgmaz,d; fion and the rEcot-eqution

The 4 taksn away doss not disappear, they am just put asids w0 the criginal wtal T is divided into two totls, Femark. The rcoum-equacon and the =eack-squanon dr!ct_\ thar equations are solved when

oma co r—h:mmo-m comtaining 4: mmanmnumﬂafumum.@.wamncmhmsg:

TR [ z |
5 = (B4 = 5+ 4  mprdiced byt Tesack-cqution” o ‘madd-oquion’ T= (T4

Tha repeared process "from T tkis avway 41" may ba iccmized a3 ‘T4 and worded as °T commeed in 42" 5o the
ozl oranting e satal Tz +- Exercizel Splis43 in 2. Sp
embar o7 a total, and 4 2 base isel. Split43 i 2. : o xHig 9T
matches aad coust aad stack them i 23, dem i 35, hem in 45, te. Exercizel. Split 432 2. Sp Fercked. Decode x5, x*2=7,

GRASF by prasping — the LAS anorach MATHeCADEMY.net GRASP by grasping — the LAE anpnoach MATHeCADEMY net GRASF by grasping — the LAB aoormach MATHe CADEMY .net
8,27 %1169 in 4 1 3 827 %1169 in 4 i 3 827 x11,70 in 4 1 3

Exercize. Take aleted




1IBUWAINIAVIRHIVIN

Question Guided

Teacher Education

MATHeCADEMY.net

Teaches Teachers to Teach MatheMatics as
ManyMath, a Natural Science about MANY.

To learn Math, Count & Add MANY,

using the CATS method:
Count & Add in Time & Space
* Primary: C1 & A1&T1&S1

e Secondary: C2 & A2 & T2 & S2

MATHeCADEMY.net
a VIRUSeCADEMY:
ask Many, not the Instructor

SUMMARY
QUESTIONS ANSWERS
1 How to count Many? By bundling and stacking the total T predicted by T = (T/b)*b

COUNT |How to recount 8 in 3s: T=8=73s | T=8=7%3=73s, T=8=(R/3)*¥3 =2%3 +2 = 2%3 +2/3%3 =2 2/3*3
How to recount 6kg in $: T=6kg=7% [ If 4kg = 25 then 6kg = (6/4)%4kg = (6/4)*25% = 1%
How to count in standard bundles? | Bundling bundles gives a multiple stack, a stock or polynomial:
T = 423 = 4BundleBundle+2Bundle+3 = 4tenten2tend = 4*B"2+2*B+3
21 How can we count possibilines? By using the numbers in Pascal’s tnangle
COUNT | How can we predict unpredictable | We “post-dict” that the average number is 8.2 with the deviation 2.3,
numbers? We ‘pre-dict” that the next number, with 95% probability, will fall in the
confidence interval 8.2 £ 4.6 (average = 2*deviation)
Al How to add stacks concretely? By restacking overloads predicted by the restack-equation T= (T-b}+b
ADD | T=2T7+16=2tenT+1ten6= 3tenl3=? | T=2T+16=2ten T+l ten 6 =3 ten 13=3ten l ten 3 =4 ten 3 = 43
How to add stacks abstractly? Vertical calculation uses carrying. Honzontal caleulation uses FOIL
Al What 15 a prime number? Fold-numbers can be folded: 10=2fold5. Pime-numbers cannot: 5=1fold5
ADD | What is a per-number? Per-numbers oceur when counting, when pricing and when splitting.
How to add per-numbers? The 5/day-number a 15 multiplied with the day-number b before added to
the total $-number T: T2 =T1 + a*h
Tl How can counting & adding be By calculating backward, 1.e. by moving a number to the other side of the
TIME | reversed ? equation sign and reversing its calculation sign,
Counting ? 35 and adding 2 gave 14, | x*3+2=14 15 reversed to x =(14-2)/3
Can all calculations be reversed? Yes. x+a=b 1s reversed to x=b-a, x*a=b 15 reversed to x=b/a, x"a=b1s
reversed to x=avb, a"x=b is reversed to x=logh/loga
T2 How to prediet the terminal number | By using constant change-equations:
TIME | ywhen the change is constant? If Ko= 30 and AK/n=a=2, then K7 = Kota*n=30+2*7 =44
If Ko =30 and AK/K = r= 2%, then K7= Ko*(1+r)"n=30%1.02"7= 34 46
How to predict the terminal number | By solving a vanable change-equation:
when the change 15 variable, but If Ko=30 and dK/dx = K’, then AK = K-Ko= K dx
predictable?
51 How to count plane and spatial By using a ruler, a protractor and a tnangular shape.
SPACE | properties of stacks and boxes and | By the 3 Greek Pythagoras®, mini, midi & maxi
round objects? By the 3 Arabic recount-equations: sinA=a/c, cosA=h/c, tanA=a'b
52 How to predict the position of By using a coordinate-system: If Po(x,y) = (3,4) and if Ay/Ax =2, then
SPACE | points and lines? P1{Ey) =Pl{x+Ax,y+Ay) = P1{(B-3)+3 4+2%(B-3)) = (§,14)
How to use the new calculation Computers can calculate a set of numbers (vectors) and a set of vectors
technology? {matrices)
QL | What 15 quantitative literature? Quantitative literature tells about Many in time and space

Does quantitative literature also
have the 3 different genres: fact,
fichon and fiddle?

The word and the number language share genres:
Fact 15 a since-s0 calculahon or a room-calculahon
Fiction 15 an if-then calculation or a rate-calculation
Fiddle 15 a so-what calculation or a nsk-calculation

MATHeCADEMY.net : Math as MANYmath - a Natural Science about MANY

10
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To learn MATH: Count&Add MANY

PY RAM I De D U CATI O N - Always ask Many, not the Instructor

MATHeCADEMY.net - a VIRUSeCADEMY

In PYRAMIDeDUCATION a group of 8 teachers are organized in

2 teams of 4 choosing 2 instructors and 3 pairs by turn.

* Each pair works together to solve Count&Add problems.

* The coach assists the instructors when instructing their team and
when correcting the Count&Add assignments.

* Each teacher pays by coaching a new group of 8 teachers.

1 Coach -

2 Instructors
3 Pairs
2 Teams

MATHeCADEMY.net : Math as MANYmath - a Natural Science about MANY 11
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Theoretical Background

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

Tarp, A. (2020). De-modeling numbers, operations and equations: from inside-inside to outside-inside
understanding. Ho Chi Minh City University of Education Journal of Science 17(3), 453-466.
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