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Project: How does shoe size change with age? 
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Investigation  

Determining different ways of filling rectangles with pentominoes and which 

rectangles can and cannot be filled with pentominoes. 
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Investigation  

Which pieces of the Mosaic Puzzle cover the same amount of space? 

 
 
 
 

 

 

13



 

 

Page 2 of 3 

Assessment developed by: Brombacher and Associates © 

14



 

 

Page 3 of 3 

Assessment developed by: Brombacher and Associates © 

 

 

15



 

Page 1 of 7 

Assessment developed by: Brombacher and Associates © 

 

 

  

 

16



 

 

Page 2 of 7 

Assessment developed by: Brombacher and Associates © 

17



 

 

Page 3 of 7 

Assessment developed by: Brombacher and Associates © 

18



 

 

Page 4 of 7 

Assessment developed by: Brombacher and Associates © 

 

 

 

 

19



 

 

Page 5 of 7 

Assessment developed by: Brombacher and Associates © 

  

 

20



 

 

Page 6 of 7 

Assessment developed by: Brombacher and Associates © 

21



 

 

Page 7 of 7 

Assessment developed by: Brombacher and Associates © 

22



 

To prepare for this assessment, learners should have completed NumberSense Workbook 9, pages 1 – 40. 

Memo: 
Q

u
es

 Correct solution(s) Comment 
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1.a. 60 1 mrk: correct NOR 9.11, 
9.14, 
9.21 

K 

(1) 

1.b. 6 1 mrk: correct NOR 9.8, 
9.10 

A (1) 

1.c. 27 1 mrk: correct NOR 9.25 A (1) 

1.d. 56 1 mrk: correct NOR 9.23, 
9.38 

A (1) 

1.e. 28 1 mrk: correct NOR 9.9, 
9.14, 
9.28 

A (1) 

1.f. 23 1 mrk: correct NOR 9.23, 
9.38 

A (1) 

2. 65 

Possible thinking: 

 15 + 5 → 20+ 60 → 80. 5 + 60 = 65 

 80 − 10 → 70− 5 → 65 

1 mrk: 65 

1 mrk: valid thinking 

NOR 9.34 A 

(2) 
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3. Possible thinking: 

    

 

 

R10                    R10               R10                R30 

 R5                      R5                R5                  R15….. R45 

 R2                     R2                 R2                  R6…. R51 

 R2                     R2                 R2                 R6…. R57 

R10+R5+R2+R2=R19 

 R57 – 3×R10 → R27 – 3×R5 → R12 – 3×R4 → 0. R10+R5+R4=R19 

1 mrk: grouping in 3 

1 mrk: taking groups 
away from 57 or adding 
groups up to 57 

1 mrk: R19 

NOR 9.5 A 

(3) 

4. Possible thinking: 

    

 

 

 

 

 

1 mrk: evidence of 3 
children with 2 choc 
each (may be picture or 
number) 

1 mrk: evidence of a 
tenth choc being cut 
into three pieces 

1 mrk: 1 and 1 third 

NOR 9.26, 
9.32 

A 

(3) 
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5.  

Number of books 1 2 4 5 10 12 

Cost (R) 15 30 60 75 150 180 

 

1 mrk: EACH correct PFA  A 

(3) 

6.  

Number  2 3 4 5 6 10 12 15 

Number’s friend 5 7 9 75 13 21 25 31 

 

1 mrk: EACH correct PFA 9.30, 
9.40 

R 

(3) 
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This project is in NumberSense Workbook 10, pages 56 to 62. It can be completed at the end of 

Term 2 or at the beginning of Term 3. Teachers should assign learners to a group of 2 – 4 learners 

and allocate one set of age groups [6, 8 and 10 years old; 7, 9 and 11 years old; or 8, 10 and 12 

years old] to each group 

All questions can be answered in learners’ NumberSense Workbooks. If teachers would prefer that 

projects are submitted in an alternative way (maybe for marking purposes), then they should 

advise the learners how to do so. 

This project is assessed using this rubric. 
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Please note that there are three parts to this assessment. Hand learners each part separately as Part 2 and 3 have the solutions to Part 1.  Only 

Parts 1 and 3 are to be assessed. 

Part 1 should be done in class and the learners should work alone. It may be helpful to supply learners with at least 5 square tiles each. 

When learners have completed part 1, their work should be marked and teachers can give learners part 2 to make sure that they have all 

twelve pentominoes. Part 2 can be done at home. Part 2 will not be assessed but learners will need to have the pentomino pieces cut out to help 

them with part 3. 

Part 3 should be done in class and the learners should work alone. The learners should complete part 3 in no more than 40 minutes.  

Memo: 

Q
u

es
 Correct solution(s) Comment 
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P1 See all 12 pentominoes on the attached print master. 5 mrks: 12 unique 
solutions OR 

4 marks: all 12 solutions 
and no more than 2 
repeats or 10/11 unique 
solutions OR 

3 mrks: 7 – 9 unique 
solutions OR 

2 mrks: 4 – 6 unique 
solutions OR 

1 mrk: 2 or 3 unique 
solutions 

SS 9.47, 
9.48, 
9.52, 
9.53, 

10.46, 
10.49 

A 

(5) 
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P3. 

1. 

Possible solution: 

 

2 mrks: correct solution SS  K 

(2) 

P3. 

2. 

Possible solutions: 

 

1 mrk: EACH solution 
correct (Max. 3 mrks) 

SS  A 

(3) 
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P3. 

3. 

Possible solutions: 

 

2 mrks: ONE correct 
solution 

SS  R 

(2) 

P3. 

4. 

No, it is not possible, because there are 5 squares in a pentomino. 
When we join pentominoes to make rectangles there will be 5, 10, 
15, 20, 25, 30 etc. (counting in 5s) squares in the rectangle.  

A 3-by-4 rectangle will have 4 rows 3 squares which is 12 squares. 
We do not count 12 when we count in 5s. 

2 mrks: “not possible” 
AND valid reason 

SS  R 

(2) 
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P3. 

5. 

Using all 12 pentominoes means that there will be 12 × 5 =

ℎ𝑎𝑙𝑓 𝑜𝑓 120 = 60 squares in the rectangle. If we think about an 

equal number of squares in each row, then the only rectangles that 

we can make with 60 squares are: 

 6 by 10 (or 10 by 6),  

 5 by 12 (or 12 by 5),  

 4 by 15 (or 15 by 4) and  

 3 by 20 (or 20 by 3). 

One possible solution for each is given: 

6 by 10 rectangle 

 

2 mrks: only 4 correct 
rectangles identified  

OR 

1 mrk: 3 correct 
rectangles identified 
and no others or 4 
correct rectangles 
identified and at most 1 
incorrect rectangle 

AND 

1 mrk: EACH complete 
solution provided for 
the different rectangles. 

SS  R 

(6) 
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 5 by 12 rectangle 

  

   

 

 15 by 4 rectangle 
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 Correct solution(s) Comment 
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 20 by 3 rectangle 
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This investigation should be done following pages 57 and 58 of 

Workbook 12. Learners will need to use at least 3 sets of Mosaic 

Puzzle pieces. 

Some possible suggested answers are provided for each task and a 

marking rubric. 

Memo: 

Q
u

es
 Possible correct solution(s) 

C
o

n
te

n
t 

ar
ea

 

C
o

gn
it

iv
e 

d
o

m
ai

n
 

1. Piece 3 covers the same amount of space as 2 of piece 1 and 2 of 
piece 2. But, I know that piece 2 covers the same amount of space as 
piece 1, so piece 3 covers the same amount of space as 4 of piece 1. 

 

M A 

2. Piece 4 covers the same amount of space as 3 of piece 2. 

Piece 7 covers the same amount of space as 2 of piece 2 and 1 of 
piece 1. Bit piece 1 covers the same amount of space as piece 2 so it 
will also cover the same amount of space as 3 of piece 2. 

 

M R 

3. Lerato is correct because piece 4 covers the same amount of space as 
piece 5 and piece 1. I know that piece 1 is half of piece 5 because piece 
5 covers the same amount of space as piece 1 and piece 2 which are 
equal. 

 

M R 
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This examination covers all content from NumberSense Comprehensive Workbooks 9 and 10. 

Assessment framework: Cognitive domain 

  Knowing (K) Applying (A) Reasoning (R) TOTAL 

C
o

n
te

n
t 

ar
ea

 

Number, operations and 
relationships (NOR) 

1(1), 2(1), 3(1), 4(1), 
5a(1), 5b(1), 5c(1), 
5d(1), 5e(1), 5f(1) 

10 
5g(1), 6(2), 7(2), 8(2), 
9(2) 

9 5h(1), 10(2), 11(2) 5 24 

Patterns, functions & 
algebra (PFA) 

12(2) 2 12(1) 1 12(1) 1 4 

Space & shape (SS) 13(1), 14a(1) 2 14b(1), 15a(1) 2 15b(1) 1 5 

Measurement (M) 16(2) 2 17(1), 19(1) 2 18(1) 1 5 

Data handling (DH)  . 20(2) 2   2 

TOTAL 16 16 8 40 

Memo: 

Q
u

es
 Correct solution(s) Comment 
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f.
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o
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M
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1. 150 1 mrk: correct NOR 9.20, 
9.33, 
9.45, 
10.5, 
10.33 

K 

(1) 
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C
o

n
te

n
t 

ar
ea

 

P
ag

e 
re

f.
 

C
o

gn
it

iv
e 

d
o

m
ai

n
 

M
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2. 192 1 mrk: correct NOR 9.38, 
10.13, 
10.22, 
10.26 

K 

(1) 

3. 156 ; 165 ; 516 ; 561 1 mrk: correct NOR 9.31, 
10.9 

K 
(1) 

4. fifths or 
1

5
 1 mrk: correct 

Do not penalise for 
spelling errors 

NOR 9.43, 
9.44 

K 

(1) 

5.a. 20 1 mrk: correct NOR 9.3, 
9.7, 

9.11, 
9.14, 
9.21, 
9.45 

K 

(1) 

5.b. 44 1 mrk: correct NOR 9.4 K (1) 

5.c. 43 1 mrk: correct 

 

NOR 9.29, 
10.2, 
10.8 

K 

(1) 

5.d. 72 1 mrk: correct NOR 9.23, 
9.38 

K 
(1) 
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5.e. 20 1 mrk: correct NOR 9.8, 
9.19, 
9.28, 
9.42, 
10.6 

K 

(1) 

5.f. 2 1 mrk: correct NOR 9.10 K (1) 

5.g. 29 1 mrk: correct NOR 9.23, 
9.38 

A 
(1) 

5.h. There are many different possible answers. Please check that left-
hand side and right-hand side are equivalent. Some possible 
solutions could be: 

 24 + 𝟔 = 𝟒𝟎 − 10 

 24 + 𝟓 = 𝟑𝟗 − 10 

 24 + 𝟏𝟎 = 𝟒𝟒 − 10 

1 mrk: correct NOR 9.44 R 

(1) 

6. 16 

Possible thinking: 

 47 + 3 → 50 + 13 → 63. 3 + 13 = 16 

 47 + 10 → 57 + 10 → 67 − 4 → 63. 10 + 10 − 4 = 16 

 63 − 40 → 23 − 3− 4 → 16 

1 mrk: correct 

1 mrk: valid thinking 

NOR 9.12, 
10.3 

A 

(2) 
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7. 306 

Possible thinking: 

 85 + 120 → 205 + 7 → 212 + 90 → 302 + 4 → 306 

 80 + 120 + 90 = 290 and 5 + 7 + 4 = 16. 290 + 16 =
306 

1 mrk: correct 

1 mrk: valid thinking 

NOR 9.4, 
10.12 

A 

(2) 

8. 9 

Possible thinking: 

 6; 12; 18; 24;  30;  36;  42;  48; 54; 60 Counting: 9 

 Drawing a picture of 58 biscuits and grouping in 6s may be 
correct (however inefficient) 

1 mrk: correct 

1 mrk: valid thinking 

There will be 4 leftover 
biscuits which learners 
may mention, but not 
required to answer this 
question. 

NOR 9.21, 
9.33, 
10.6 

A 

(2) 

9. 3 and 1-third or 3
1

3
 

Possible thinking: 

A drawing of 3 children. Each child has 3 chocolates as picture or 
number. One remaining chocolate is cut up into 3 pieces. 

1 mrk: correct 

1 mrk: valid thinking 

NOR 10.4, 
10.36 

A 

(2) 
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10. 6 

Possible thinking: 

 Using a picture: 

            

 

 

 𝟏
𝟏

𝟐
+ 𝟏

𝟏

𝟐
→ 3 + 𝟏

𝟏

𝟐
→ 4

1

2
+ 𝟏

𝟏

𝟐
→ 6 + 𝟏

𝟏

𝟐
→ 7

1

2
+ 𝟏

𝟏

𝟐
→ 9 

1 mrk: correct 

1 mrk: valid thinking 

NOR 10.37, 
10.39 

R 

(2) 

11. There are another 6 ways to make 100𝑐 using these coins. Learners 
should list three unique ways from: 

 50𝑐 + 20𝑐 + 20𝑐 + 10𝑐 

 50𝑐 + 20𝑐 + 20𝑐 + 5𝑐 + 5𝑐 

 50𝑐 + 20𝑐 + 10𝑐 + 10𝑐 + 10𝑐 

 50𝑐 + 20𝑐 + 10𝑐 + 10𝑐 + 5𝑐 + 5𝑐 

 20𝑐 + 20𝑐 + 20𝑐 + 20𝑐 + 10𝑐 + 10𝑐 

 20𝑐 + 20𝑐 + 20𝑐 + 20𝑐 + 10𝑐 + 5𝑐 + 5𝑐 

2 mrks: 3 unique sums 
that make 100c 

1 mrk: 3 unique sums 
that make 100c 

Note: 50𝑐 + 20𝑐 +
20𝑐 + 10𝑐 is the same 
as 10𝑐 + 20𝑐 + 50𝑐 +
20𝑐 

 

 

NOR 10.41 R 

(2) 

1 6 5 4 3 2 
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12. 
Hours 1 2 3 4 5 10 𝟏𝟑 

Rand 17 22 27 𝟑𝟐 𝟑𝟕 𝟔𝟐 77 
 

1 mrk: 32 (K) 

1 mrk: 37(K) 

1 mrk: 62 (A) 

1 mrk: 13 (R)  

PFA 10.20 K(2), 
A(1), 
R(1) 

(4) 

13. A and D 1 mrk: both correct and 
no extra 

SS 9.46, 
10.46, 
10.50 

K 

(1) 

14.a. quadrilateral 1 mrk: correct SS 9.46, 
10.46 

K 
(1) 

14.b. C 1 mrk: correct SS 9.50, 
9.51, 

10.46, 
10.48 

A 

(1) 

15.a. 

 
 

1 mrk: correct SS 10.51 A 

(1) 
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15.b. 

 

1 mrk: correct SS 10.51 R 

(1) 

16.a. 12 m 1 mrk: correct M 9.57 K (1) 

16.b. 400 grams 

  

1 mrk: correct M 9.62, 
9.63 

K 
(1) 

17. 8 cm 1 mrk: correct M 10.56 A (1) 

18. 12 1 mrk: correct 

1 matchstick = 1
1

2
 

bottle tops 

M 9.54, 
9.55 

R 

(1) 

19. 25 minutes to 3 1 mrk: correct 

Do not penalise for 
spelling errors 

M 10.54, 
10.55 

A 

(1) 

20.a. Junior 1 mrk: correct DH 10.63, 
10.64 

A (1) 

20.b. 9 1 mrk: correct DH 10.63, 
10.64 

A (1) 
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