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Teacher guide |I/3 - prepare and

model
Learning target

Learners follow and create finite arithmetic rules with an explicit record-count
decision.

Success: trace two rules, then write one another student can reproduce.

Equipment and setup

Display R1; cut R4 challenge cards; prepare step cards, counters and pegcils.

Copy R3 practice, R5 rehearsals and R6 assessment as needed. NQeaccouW or device

iS required.

Lesson | - ordered steps

Diagnostic: ask 4 + 3 and whether 4 is reco ore
Model R1: record 4, ask if five values exist, theffollOWgKJES/NO. Use R2 cards 1-3.

Check: each learner names sta tio test; reteach only the insecure part.

Lesson jate records

rt 2, add 4, four records.
2d page and R2 cards 4-6; count the start as record 1.

from

Ask learners 1 explain why the fourth value stops the machine.



Teacher guide 2/3 - practice and

assess
Lesson 3 - decisions and repair

Contrast five records with five additions after the start.
Use R3 core page and R4 game. Demonstrate the worked turn, then partners repair
and test cards.

Listen for explicit YES-stop and NO-repeat wording, not just the right number list.

Lesson Y - write and test

Use R3 transfer then R5 rehearsal pages. Ask partners to trace ex d
Give feedback on one missing step or ambiguous count, o Nesh

Lesson 5 - independent evi

Use R6 without displaying answ ce twG'rules and write one.

Apply R7 rubric to actual tr. nd clarity of the written rule.

Record one next step

Acces challenge

Support: phdgcal step cards, partial traces and oral explanations.
Core: complete finite rule and evidence. Extension: change only the target count and
predict the extra record.

Keep the same target skill; reduce incidental reading or motor load where needed.



Teacher guide 3/3 - game key and

marking
Repair-card key: acceptable sample moves

1 choose and state a start; 2 say when to record and what “four” counts;

3 after recording 4, stop at five records (four additions), not five additions;

4 replace “done” with an explicit record count; 5 18 is unreachable from 5 by +4, use
count;

6 record 2 first, then add 3 with a finite count; 7 specify the missing start;

8 specify a finite target count; 9 add the NO branch; 10 add the YES branch;

11 distinguish five in all from five after start; 12 never record after the stofidecision.

Closed-task anchors

Fixed five-record trace: 4, 7, 10, 1
R6 A: 7,11, 15,19. R6 B: 20, 1
R6 C sample: record 6; YES

rd ad®=4 troce: 2, 6, 10, 14.

ecords stops; NO adds 5 and records; 6, 11, 16, 21.

Mark enh responses

Accept alter’gutive precise wording and either permitted add-2 or add-5 rule.
Require recorded start, ordered action, exact count question, both paths and a
reproducible trace.

The quiz supplements, but does not replace, the independent R6 performance

evidence.



Number Machines with Clear Steps

- s
Record 4.
Have five values been recorded?

value, then check again.

[ YES - Stop. ] [ NO - Add 3, record the new]

J
\

esfare recorded.

i Add 3 five times after recording 4 makes
Different!  SIX recorded values, so it is different from

. “record five values.”
ﬁ

The starting value counts as the first record,
@ and the YES/NO decision stops a finite algorithm.
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' Count five records

Start 4. Record it. Have five values been recorded?
Yes: stop. No: add 3, record, check again.

1 2

(a7 (a0 {13 P16) B S o

No: add 3, record, check again.

Count four records
Start 2. Record it. Have four val e%or ed?

Yes: stop. No: add 4, record, ¢ &

Four YES

values Stop.
recorded?

No: add
Spot the difference
. Start 4. Add 3 f|ve tlmes recording after each addltlon = W
1 2

b pwp(apispls)
L [ | Six records, not five. J
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Number Machlne 4 ( Start 6. Record it. Add 2 until FOUR values

Start
(record 1)

~

o

J

.2

{ have been recorded.

Record 2

\

-

8

2

v

s

Record 3

D

10

Record 4

»(

12

Have the required number of values been recorded?

Yes: stop. No: repeat the named action and record.

Number Machine 5§ | start. Record iqgub}

L values have Wt

Start
(record 1)

9

7

=

ol

\ il FOUR

Record 2

\

Have
Yes

;‘

\ 4

s

Record 4

=2

S

3

ire o

ber of values been recorded?
arcpeat the named action and record.

Numbe

Aachi

Start
(record 1)

3

»

erd

Record 2

~

8

v

)

ne 6 Start 3. Record it. Add 5 until THREE values
have been recorded.

Record 3

-

13

Have the required number of values been recorded?
Yes: stop. No: repeat the named action and record.
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Number machine

r Start: ] Start 5. Record it.
- Add 4 until FOUR values have been recorded.

5 (first number
in the sequence)

[ Action:j 5 9 13 17
Add 4 each time.

Have the required number of values been recorded?
Yes: stop. No: repeat the named action and record.

B
Number machine
Original instruction (vague ifd instruction
[ Sifart. J Add 2 until done. tart 47 Record it.
4 (first number Problem: 2 until FOUR values

in the sequence)
[ Action:j
Add 2 each time.

ave been recorded.

No start or stop d@unt:

ROaBENE]

dmber of values been recorded?

” Y d O LTl 8
Number machine
Original instruction (vague) Repaired instruction
( Start J Five numbers after Start 2. Record it.
2 (first number the start. Add 3 until FIVE values
in the sequence)  Problem: | in all, including the start,
( Action:j J:I'Secsoi‘#‘ilf‘ea“ SIX have been recorded.

Add 3 each time.

2 5 8 | 11 | 14

Have the required number of values been recorded?

Yes: stop. No: repeat the named action and record.
L‘f T ﬁ

Keep going. You can do it! Numbers make sens¢!, .




S
” Number Machine 10 J Start 1. Record it. Add 6 until FOUR
e et i B values have been recorded.

~N

p
[Number Machine 11] Start 20,

Start

Start Values (trace the numbers)
1 Record the start first;
then repeat the action. : S 5 e :
Have the required number of values been recorded? .
Yes: stop. No: repeat the named action and rec )
\— J
\

20 Record the start firsig® S
then repeat the g @ i A

number of values been recorded?
st No: repeat the named action and record.

-

\_
.

-
o Start 7. Record it. Add 3 until FOUR
(Number Machme 12) values have been recorded.

Start Values (trace the numbers)
7 Record the start first; e i B a0 B R BN
then repeattheaction. | ¢ | i G|l L. | LA
~
Have the required number of values been recorded?
Yes: stop. No: repeat the named action and record. Y
. J




Trace the number machines — guided practice Name:

Record the start as value 1. Check the count. If NO, do the action and record. If YES, stop.

1. Start 4. Add 3. Stop when FIVE values have been recorded.

1 2 3 4 > Have you recorded
FIVE values?
Yes [ | No[ ]
[ stopped because values were recorded.

2. Start 2. Add 4. Stop when FOUR values have been rec

i 2 3

ave you recorded
FOUR values?

Yes [ ] No[ ]

[ stopped because vajes were recorded.

3. Start 6. Add 2. e OURgMBlues have been recorded.
1 3 g Have you recorded
FOUR values?
Yes [ ] No [ ]
[ stopped because values were recorded.

4. Start9. Subtract 2. Stop when FOUR values have been recorded.

1 2 3 4

Have you recorded
FOUR values?

Yes [ ] No[]

[ stopped because values were recorded.




Trace the number machines — guided practice Name: ANSWERS

Record the start as value 1. Check the count. If NO, do the action and record. If YES, stop.

1. Start 4. Add 3. Stop when FIVE values have been recorded.

1 2 3 4 5

4 7 10 13 16

Have you recorded
FIVE values?

Yes @ No |:|

[ stopped because 5 values were recorded.

2. Start 2. Add 4. Stop when FOUR values have been rec

1 2 3

2 6

ave you recorded
FOUR values?

Yes @ No l:l

[ stopped because 4 vales wefe recorded.

3. Start 6. Add 2. e OURgMlues have been recorded.

1 3 4 Have you recorded
FOUR values?
6 10 12 Yes @ No |:|

[ stopped because 4 values were recorded.

4. Start9. Subtract 2. Stop when FOUR values have been recorded.

1 2 3 4 Have you recorded

FOUR values?
9 7 5 3 Yes @ No |__—]

[ stopped because 4 values were recorded.




Name:

Trace the number machines — core practice

Record the start first. Repeat the action only while the answer to the count check is NO. Stop at YES.

Add 5

Recorded values:

Stop at

THREE
recorded
values

Target count reached? Yes [_]

Add 4

Recorded values:

Stop at

FOUR
recorded
values

Target ¢ reac

No[l

Add 6

Recorded values;

?Yes|:|

Target count reac

NOD

Subtract 3

Recorded values:

Stop at

FIVE
recorded
values

Target count reached? Yes D

No|:|

5.

Start

7 b

Recorded values:

Add 3

Stop at

FOUR
recorded
values

Target count reached? Yes |:|

Nol:]

Add 4

Recorded values:

Stop at

FOUR
recorded
values

Target count reached? Yes |:|

NoD
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name: ANSWERS

Trace the number machines — core practice

Record the start first. Repeat the action only while the answer to the count check is NO. Stop at YES.

1.
Start Stop at
THREE
3 || Add5 |—>| recorded
values
Recorded values: 3: 8» 13
Target count reached? Yes No D

Add 4

Recorded values:

Target ¢

Stop at

FOUR
recorded
values

reac

Start

1

Recorded values;

Subtract 3

—

Recorded values:

Stop at

FIVE
recorded
values

20,17,14,11,8

Target count reaciNgl? Yes No [ ] Target count reached? Yes No []
5. 60
St Stop at St Stop at
FOUR FOUR
7 |~» Add3 |—>| recorded —>»| Add4 |—>| recorded
values values
Recorded values: 7; 10, 13; 16 Recorded values: 8: 12, 16, 20
Target count reached? Yes No |:| Target count reached? Yes No |:|




Name:

Trace, repair and explain

Record the start. Ask whether the target number of values has been recorded.

YES: stop. NO: do the action, record, and check again.

1. Start 11. Add 3. Stop when FOUR values have been recorded.

Values (four):

Why stop here?

2. Start 18. Subtract 4. Stop when EOUR v@lues Wgve Deen recorded.

Values (four):

Why stop here?

3. Start 6. Add 2 until done.

What information is missing? Rewrite it so exactly FOUR values are recorded.
Trace your repaired rule and explain the final YES decision.




Name: ANSWERS

Trace, repair and explain

Record the start. Ask whether the target number of values has been recorded.
YES: stop. NO: do the action, record, and check again.

1. Start 11. Add 3. Stop when FOUR values have been recorded.
Values (four): 11 14 17 20

Why stop here?
Four values were recorded; YES, stop.

2. Start 18. Subtract 4. Stop when ve Deen recorded.

10 6

Values (four):

Why stop here?

Four val d; YES, stop.

3. Start 6. Add 2 until done.

What information is missing? Rewrite it so exactly FOUR values are recorded.
Trace your repaired rule and explain the final YES decision.

Missing: a stopping count. Record 6.

Have four values been recorded? YES: stop. NO: add 2, record, check again.

Trace: 6, 8, 10, 12. Stop at four records.




Repair the Number Machine
— partner game —

Some number machines are not working properly!
Can you fix the instructions so they are clear and correct? |

Clear steps
make great
results!

)

‘Equipment How to Play

; | o Partner A reads one challenge card.

9 Partner B identifies the missing or confusing

instruction.
@ 6 Partner B rewrites a pr&@ise start, action, record
Chcaa“red';ge timing and YES epeat count decision
(pages 2 and 3) pehcs Sie @ Both tr ructions
12 cards 9 Sug roles an e a new card.
- - )
N
WOrked Turn Example
1. Vague card 2. |dentify the probl paire®instructions 4. Trace to test
(read by Partner A) (Partner B) (Both partners)
Add 2 Record 4. N Records:
Have four values
| until done. ’ been recorded? ’ [ 416|810 ]
YES: stop. Both partners follow
This instruction i NO: add 2, record, the repaired instructions.
not clear enou check again. We get the same records,
L so it works!

SCOrlng Clear instructions
| i} You get 1 point only if the repaired rule can be followed by another learner help everyone
and they get the same records. succeed!
Finish the Game ' Tally Your Points
|
@ Work through all 12 challenge cards _Partner Tally Total
(from pages 2 and 3). Partner A

@ Each partner then explains one of their repairs
to another pair or to the class.

® Did your in'structions make the machine work? Great mathematicians check, explain ‘
Well done! and make their thinking clear! J
3

Sukindi
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Repair cards 1-6

Cut out the cards. Work with a partner to find and fix the flaw in each set of steps.

Start __.

Add 3.
Record four values.

Add 2.
Stop affour.

Record 4.
Add 3 five ti

Add 2.

Record 8.
Stop when done. :

Add 3.
Record 2.
Repeat until four.

Record 5.
Add 4.
Stop at 18.

Find the flaw. Rewrite. Trace to test. : Find the flaw. Rewrite. Trace to test.

b o e e e e e e e e e e e e e e o e e e e — — — —— —— —— o]
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Repair cards 7-12

Cut out the cards. Wgo(rk with a partner.

Add 3.

. Start at a number.
Record four.

Find the flaw. Rewrite. Trace to test.

.
i sk s st ol ok e }
i (e] X 1 E
| Record 3. . Record 3. .:
| | |
i Have | Have four? ;
i | NO: add 2. E
| | :
i E . Find the flaw. Rewrite. Trace to test. |
. | _________________________;i
| | o
: i 0@ i
I | |
| Start 4. i R‘x;’;dz& :
| Write five numbers | : i
| A P ‘| After stop, record |
' i the next value. |
i\ 3§ Find the flaw. Rewrite. Trace to test.J j L Find the flaw. Rewrite. Trace to test. b i




Name: R5-1

Write and test a clear rule — rehearsal 1

Start at 8. Add 4.
Stop after FOUR recorded values.

1. Write the exact ordered instructions for this number machine.

Ol = oo N s

2. Write the question that checks the record cou

3.

Be clear about when to record the start. Write your steps below.

/\@Slbh paths.
Trace the steps.

Start at 8 and follow ite edch recorded value in the boxes.

Fill in the question and what to do for each answer.

Question:

YES:

Q ; f

Explain and test.
Explain why the machine stops after the fourth recorded value.

Ask a partner to test your machine. What did they find?

Clear steps. Correct record count. Well done!

Sukindi



Name: ANSWERS R5-1

Write and test a clear rule — rehearsal 1

Start at 8. Add 4.
Stop after FOUR recorded values.

1. Write the exact ordered instructions for this number machine.
Be clear about when to record the start. Write your steps below.

Record 8.
Ask: Have four values been recorded?

YES: stop.
NO: add 4, record, check again.

Otk B0 (G0 ok =

2. Write the question that checks the record cou d thgstwo ible paths.
Fill in the question and what to do for each answer.

Question: Have four values been re
YES: _Stop.
NO: Add 4, record, ¢

3. Trace the steps.
Start at 8 and follow orded value in the boxes.

ite edch rec
1 A 3. 4.
8 - 12 [=] 16 | 20

4. Explain and test.

Explain why the machine stops after the fourth recorded value.
The fourth record makes the count four, so YES: stop.

Ask a partner to test your machine. What did they find?
A partner obtains 8, 12, 16, 20.

Clear steps. Correct record count. Well done!




NAME:

Repair and transfer — rehearsal 2

Use the number machines. Read carefully. Show your thinking clearly.

@ Look at the number machine and the claim.

‘Record 3 first. Add 5 four times.
That gives four recorded values.’

a) What is wrong with the claim?

b) Trace the records and rewrite the stop instruction so €

re recorded.

@ A new number machine.

Record 14 fj n S@trac ntil FOUR values have been recorded.

a) Writeap le g this nuMmber machine. Use these headings.

YES — stop:

NO — repeat:

b) Trace the four recorded values.
1 2 3 4

s — o

¢) How is this task different from Task 1?




NAME: ANSWERS
Repair and transfer — rehearsal 2

Use the number machines. Read carefully. Show your thinking clearly.

@ Look at the number machine and the claim.

‘Record 3 first. Add 5 four times.
That gives four recorded values.’

a) What is wrong with the claim?
Recording 3 first, then adding 5 four times, gives FIVE records:

3, 8,13, 18, 23.

b) Trace the records and rewrite the stop instruction so e re recorded.

Stog when FOUR values have been
rded. YES: stop; NO: add 5,
record, check again.

@ A new number machine.

Record 14 fj n SEtrac

ntil FOUR values have been recorded.

a) Writeap le g this number machine. Use these headings.

Start: 1
Action: su
Record: start
Count: four
YES — stop: stop when FOUR values have been recorded.

NO — repeat: subtract 2, record, check again.

each result

b) Trace the four recorded values.
1 2 3 4

14 |—| 12 |—| 10 |—| 8

¢) How is this task different from Task 1?
Task 1 adds 5 and repairs a false count; Task 2 subtracts 2 from 14.




Name:

Independent assessment — number machines

Follow the instructions for each task. Show your working in the spaces provided.

R6

Vs

A. Trace: Start 7. Add 4. Stop after FOUR recorded values.

Record the numbers in the boxes in order.

1 e 3. 4.

—> — >

What is the final YES decision?

S

Ve

B. Trace: Start 20. Subtract 3. Stop after FIVE recorded val

Record the numbers in the boxes in order.

1 - 2 3.

> —

What is the final YES decision?

.

(

Test your own rule

My rule (st

Trace (record the numbers):

1. & 3. 4.

S > o

Explanation of the pattern:

J

Sukindi



Name: ANSWERS

Independent assessment — number machines

Follow the instructions for each task. Show your working in the spaces provided.

R6

A. Trace: Start 7. Add 4. Stop after FOUR recorded values.
Record the numbers in the boxes in order.

1. 2. 3. 4.

7 |= 1% [= I |=» 19

What is the final YES decision? YES: four values recorded, stop.

&

B. Trace: Start 20. Subtract 3. Stop after FIVE recorded val
Record the numbers in the boxes in order.

1. 2 3.

20 |—»| 17 |—| 14

What is the final YES decision? YES: five valu , stop.

(.

e

C. Write a new number-m
Start at 6. Choose EITHé

State when to recg ‘
Test your own rule'@d e

Record 6! our values been recorded?

Trace (record the numbers):

a5 2 3. 4.

6 |—»| 11 |—»| 16 |—| 21

Explanation of the pattern:
Each new value is 5 more. The start is record 1. Stop at record 4.

An add-2 rule is also valid if clear and correctly tested.

J

Sukindi



Name:

R7 Number-machine learning evidence rubric

Needs teaching Developing with . Target met
support independently
Concept / Miscounts records or | ~. . ract on a familiar Correctly applies the
accuracy confuses additions trace with a prompt record-count rule to a
with values new case
Application / Cannot trace a T SR el ok e Trgces two rules and
procedure complete finite or prompts writes a third another
rule yet legkner can follow
Ref:son/ Guesses without a Gives a relevant xpigins the St?ﬁ
evidence reason detail with pr n using the
corded count
Transfer./ " Rule is unclear or Rulgiis r rucl)?gr]\l:jnt'gztssitaincfar
communication | cannot transfer thQOP
fresh case

Evidence observed:

Next teaching step:

Sukindi









Input: the starting number. Step: one action, s
Output: a recorded value. Repeat: do the actio

Decision: have enough values eco




Record 4 as value 1. Ask: Have five values been
YES - stop. NO -» add 3, record the result, then
Records: 4, 7, 10, 13, 16. The st




Record 1: 4. Count check: NO. Add 3.
Record 2: 7. Count check: NO. Add 3.
Record 3:10. Count check: NO. .
Record 4:13. Count check: Add

ES@R stop.

Record 5: 16. Cg “ y

» — (D




“Record five values” gives 4, 7, 10, 13, 16.

“Record 4, then add 3 five times” gives 4, 7, 10,

Five additions after the start




Start at 2. Record it. Add 4 until FOUR values h
Write the first three records. Is the count decisi

What should happen after the




*- - 7 S

Guided answer and rec i \-
\

The records are 2, 6, 10, 14.

At counts 1, 2 and 3 the answer is NO: add 4 anBrec 00

At count 4 the answer is YES: s




Start 9. Record it. Subtract 2 until FOUR values
9, 7,5, 3. Check after every record.

The action changed; the recor nt




Vague card: “Add 2 until done.” What is missin
Repair: Record 4. Have four values been record
YES: stop. NO: add 2, record, c
Test: 4, 6, 8, 10. A partner sh

Id ge sam




\
Card: “Start at 5. Add 4. Stop at 17.”
Would everyone know when and what to recor
Rewrite o complete rule wt% t de@sion test it.

\~




Missing-number task: 4,7, __,13,

Filling the gaps shows a pattern, but it gives nogardeigal ste@is or. Gt

decision.

Repair it: record 4; ask if fiv lues t: NO: 3 and record; YES: stop.




Start 8. Add 4. Record FOUR values.
Write start » count question » YES/N

Test your rule with a partner:

\~

\
O paths - Woce.
ou toIl8, 12, 20.







Trace two given number machines without a n odlel.

NSEE

Write a third rule that another learner con folloB un

Show recorded values, YES/NO

big®RuUS|

pot easo pdttern finding.




Did you record the starting number as value 17

Did you ask the count question after eyery rec

Can another student follow yo oncdMet themme values?

What one step will you clorfgnext tighe?




What makes the machine g . i
A fixed start, ordered action, exact record timi frecision.

NO repeats the action and records angther val

That makes the number patter










*- -, S D

it \-
| | b Q
What is the fifth recorded value when we recorde4, @en dal®mtil five vON#es
ore recorded?

\~




*- -, S D

Answer | \-
| \
16. The records are 4, 7, 10, 13, 16; theQr\

\~




*- -, S ——

auestonz AW\
| o | \
Does “record five values” mean add 3Qt ec@ A7

\~




*- -, S D

Answer 2 \-
\
Q\ TIfth recor@®o

No. Five additions after the start give

value.

\~




*- -, S D

Question 3 \-
. \
What exactly does the YES/NO stop OIQW\

\~




O

h O

Answer 3 \

| \
-' . YES at

It tests how many values have been recorded, |

target count means stop.

A2




*. D, Y. C J

Question \-
\
Start 6. Add 2. Stop after FOUR recoroleolvq oral.

\~




*- -, S D

Answer b \-
\
6, 8, 10, 12. Check count after each mq

\~




*- -, S D

Question S \-
. \
Now change only the previous stop cQ o 4 ¥

\~




*- -, S D

Answer S \-
| | \
The first four records stay 6, 8, 10, IZQ\ S 14. Stop ©

five records.

\~




*- -, S D

Question 6 -
A learner writes only “4, 7, __, Q algorlth




O

h O

Answer 6 \

\
It lacks ordered action and YES/NO stopping stgosRe oA d 4; whil€
count < 5, add 3 and record; at count 5, stop.

\~




*D D, y. C—

Question 7 ‘ -
i th - \
Repair this challenge card: “Add 2 untdQ\

\~




Answer 7

Name o start and target count: record 4; ask if

odd 2, record and check again. Trace




*. D, Y. C J

Question 8 \-
| o \
Compare 2, 6,10,14 and 9, 7, 5, 3. GVQ nagffiterence.

\~




O

h O

Answer 8 \

| QA
Q Pen time; th

Both have four records and stop at ¢

second subtracts 2.

\~




*. D, Y. C J

Question A \-
\
Start 7. Add 3. Stop after FOUR recoroleolvq thahecal®hce.

\~




*- -, S ——

Answer 9 \-
= \
7,10, 13, 16. The start counts, so threGQY ords.

\~




*- -, S D

auestono A\
. | \
What evidence supports your OnSWQQ\

\~




O

h O

Answer |0 \

\
Each new value is 3 more than the previous onegoi i 16 Wcafre four
recorded values, so YES: stop. Q

\~




*- -, Y. C J

auestont A\
o | N} | \
A student claims “five values means fq oigrierexampl@

\~




*- -, S D

Answer | \-
o | \
Record 4, then add 3 five times: 4, 7, IQ tis oras, not P

\~




*. D, Y. C J

Question 12 \-
| | . \
Starting at 3, adding 5, write a clear rQ\ 1d¥records.

\~




Answer |2

Sample: Record 3. Have three values been recoigle CAYE 2PNO: add 5,

record, check again. Trace: 3, 8, 13. Equivalent g@ecis i

Ore .

o







