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Content Structure 

Ref Num Res Type Format Activity/Content/Description 

    

1 Course title label 

Understanding and Extending Mathematical 

Thinking 

2 Course 

overview 

label This course investigates a wide range of strategies that children use to 

solve mathematical problems. 

At the completion of the course, it is intended that teachers will 

demonstrate understanding of the wide range of strategies used to 

solve mathematical problems, and demonstrate the ability to recognise 

and respond to children‟s naive conceptions in strategic thinking. 

Content for this course has been based on theory and research for 

Levels 1 to 4 of The New Zealand Curriculum for English-medium 

teaching and learning in years 1-13. 

The course is for self-paced professional development or as support for 

facilitator-led classes.  Participants new to Moodle should view the 

tutorial (click on the link below), and all participants will need to view the 

list of materials and ensure they have the appropriate physical materials 

for each unit of study (click on the link to find out more). 

3 Introduction 

to Moodle 

Web link  

4 List of 

materials 

File link  

5  label Now that you are ready to begin, proceed with the units in the order 

given.  There are 12 units in total. 

6 Unit of 

Learning 

heading 

label 

Unit 1 – The foundations of place value 

7 Reflection Label What are the mathematical learning difficulties of today‟s students? 

Are there differences in mathematical learning problems of children in 

early years compared to later years, or do the same problems 

reappear?   

If you are studying online, write your thoughts in the discussion forum 

(use the link). If you are studying in a professional development class, 

discuss your thoughts with others in your group. 

8 Discussion 

Activity 

Forum Discussion Topic: Learning Problems 

9  Label Listen to Professor Peter Hughes of the University of Auckland School 

of Mathematics, Science and Technology, talking about the purpose of 

this course, and his view of the most critical mathematical learning 

problem.  

10 Podcast File link Disk 1 – lecture 1 – 1:30-2:04 
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Ref Num Res Type Format Activity/Content/Description 

11 Task 1 Label Read a scenario about Sarah, a Year 2 student.  (see link below, or 

refer to Q1 on page 5 of the Lecture Workbook). What is Sarah‟s 

problem?  Decide your answer and then listen to the lecture by 

Professor Hughes. 

12 Scenario File link Text under Q1, p5 

13 Podcast File link Lecture:  Counting and Place Value.  Disk 1 – Lecture 1 – 3:17-5:04 

14 Task 2 Label Read the „place value rule‟ explained by Sarah‟s teacher (see file below 

or read page 5 of the Lecture Workbook).  

15 Rule File link The largest number permitted in a place value chart (a column) is 9; ten 

or more must be swapped for a higher denomination. 

16 Podcast File link Lecture: Swapping for a higher denomination. Disk 1 – Lecture 1-   

5:05-5:30 or 5:36 

17 Task 3 Label Use materials (play money in ones, tens, hundreds) to add 99 + 1.  

Write down the steps you took to do this addition – write the steps in 

words, not digits.   

18 Podcast File link Lecture: 99 + 1   Disk 1 – Lecture 1 – 5   6:50-10:48 

19 Check your 

Learning 

Quiz Q     Why is 0 important for place value? 

A    The rule of place value is there cannot be 10 of anything in a 

column, we must always swap 10 for 1 of a higher denomination.  This 

leaves the 0.  

Q      When teaching new concepts to students, use ....... , not symbols. 

A      Words 

20 Task 4 Label Use materials (play money in ones, tens, hundreds, thousands) to solve 

996 + 4.  Write down the steps you take, in words, not digits.  

21 Podcast File link Lecture: Coding the steps   Disk 1 – Lecture 1  11:18-14:14 

22 Task 5 Label Can you visualise doing an addition problem without touching the 

materials? Follow the instructions for imaging (see link below, or refer to 

page 6 of the Lecture Workbook). Add 197 + 3 without touching any 

materials. 

23 Instructions File link Text from pg 6 of Lecture Workbook – Imaging 1  

24 Task 6 Label Now solve 96 + 4 using bundled sticks.  Follow the instructions (see link 

below, or refer to page 6 of the Lecture Workbook). 

25 Instructions File link Text from pg 6 of Lecture Workbook – Imaging 2 

26 Podcast File link Lecture:  96 +4 with bundled sticks   Disk 1 – Lecture 1 - 16:06-17:59 

27 Task 7 Label Think about the following question: To solve the problems so far, do 

students need to be part-whole thinkers? Or can students who use 

counting methods also solve the problems?  (also at top of pg 7 of the 

Lecture Workbook).  

Write your answer in the discussion forum below, or if you are part of a 

class study group, share your answer with someone in your group.  

Then listen to Professor Hughes. 

28 Discussion 

Activity 

Forum  
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Ref Num Res Type Format Activity/Content/Description 

29 Podcast File link Lecture:   Disk 1 – Lecture 1 -    18:31-19:07 

30 Task 8 Label Answer the following question: 

 What are the advantages and disadvantages of using various 

place-value representations like bundled sticks, place-value 

blocks, and play money? 

If you are studying online, write a comment in the discussion forum. If 

you are studying in a class study group, share your answer with 

someone in your group. 

31 Discussion 

Activity 

Forum  

32  Label Do students need to “trade with the bank” when doing place value with 

sticks? 

33 Podcast File link Lecture: Sticks vs Play Money  Disk 1 – Lecture 1 -  19:16-21:48 

34 Check your 

Learning 

Quiz Q    Which is easier for students who are learning place value: sticks or 

play money? 

A     sticks, because students can see the representation of place value 

(one ten, a bundle of 10 with a rubber band around it, looks like ten 

ones) 

Q    Which is easier for students who are learning part-whole or adding 

large numbers involving 1,000s or 10,000s:  sticks or play money? 

A    play money, because large quantities of sticks are unmanageable. 

Q   Which is best to use for place value problems with small numbers, 

sticks or play money? 

A   sticks. 

 

35 Task 9 Label Read about Mrs Black who teaches a year two class (see the link below 

or refer pg 7 of the Lecture Workbook).  Think about the question Mrs 

Black asks her students.  What range of answers can she expect to 

hear from the children?  What answer would demonstrate that a student 

understands place value? 

36 Scenario File link Text, bottom pg 7, Lecture Workbook 

37 Podcast File link Lecture:  Equal Value  Disk 1 – Lecture 1 – 22:02- 22:23 –splice – 

22:35-23:33 

38 Check your 

Learning 

Quiz Q  What does „equal value‟ mean, and why is it important for students 

when learning place value? 

A   Value is not determined by the number of objects. Ten one-dollar 

coins has equal value to one ten-dollar note. Until students learn the 

notion of equal value, they cannot understand place value and its rule of 

substituting 10 for 1. 

39 Task 10 Label After you demonstrate the place value rule, you need to embed place 

value by giving your students operational tasks. 

Imagine you give students play money and ask them to do the 

operation 85 + 67 (assume the students know part-whole and place 

value).  Decide the sequence of actions the students will perform with 
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the play money.  

40 Podcast File link Lecture: Embedding place value   Disk 1 – Lecture 1 - 23:52 – 24:11 

splice 24:21-  24:41 

41 Podcast File link Lecture: Coding the 85 + 67 operation  Disk 1 – Lecturer 1 -  21:51 – 

29:33 

42 Task 11 Label Download the worksheet and try coding the  85+67 operation yourself 

(or use the worksheet at top of pg 8 of the Lecture Workbook) 

43 Worksheet File link Text (vertical and horizontal) for 85 + 67 operation at top of pg 8 

44 Task 12 Label Now use play money to do the operation 97 + 88.  Write the steps you 

take in the space provided on the worksheet. 

Then listen to Professor Hughes. 

45 Worksheet File link Text (vertical and horizontal) for 97 + 88 operation on pg 8 

46 Podcast File link Lecture: Coding the 97 + 88 operation   Disk 1 – Lecturer 1 - 31:08-

34:00 

47 Reflection Label Would you code the operation with your students using the „ones‟ first, 

or the „tens‟ first?     

48 Task 13 Label Think about the following question:  Is teaching „ten tens equal one 

hundred‟ and „ten hundreds equal one thousand‟ teaching knowledge or 

strategy? 

If you are studying online, write your answer in the forum below. If you 

are part of a class study group, share your answer with someone in 

your group. 

49 Discussion 

Activity 

Forum  

50 Podcast File link Lecture:  Knowledge vs Strategy, and the connection to teaching 

place value  Disk 1 – Lecture 1 – 34:04-36:12 

51 Check your 

Learning 

Quiz       Q.   What should students learn first, place value or part-whole? 

A.  Part whole 

52 Task 14 Label Work out 987 + 888.   On a piece of paper, write the steps you take (or 

use pg. 8 of the Lecture Workbook). 

53 Podcast File link Lecture:  987 + 888    Disk 1 – Lecture 1 – 36:23 -36:39 splice 36:48-

38:16 

54 Podcast File link Lecture:  Rule for Subtraction and Division / Introduction to Task 

15    Disk 1 – Lecture 1 - 38:48-40:00 

55 Task 15 Label Use the worksheet (link below) or go to Q3 at top of pg. 9 of the Lecture 

Workbook. You can use materials. 

56 Worksheet File link Text from Q3, pg 9, Lecture Workbook 

57 Podcast File link Lecture:  Coding subtraction   Disk 1 – Lecture 1 - 40:13-42:50 

58 Task 16 Label The next task requires you to fill in the spaces. Use the worksheet (see 

link below) or refer to pg. 10 of the Lecture Workbook (Q4).   

59 Task 17 Label Now read Appendix 1 (link below or read pages 17-19 of the Lecture 

Workbook), and think about the question: What are the problems that 
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students have when constructing patterns in number words? 

Listen to Professor Hughes explaining the table in Appendix 1. 

60 PDF File link Appendix 1 – pp 17-19, Lecture Workbook 

61 Podcast File link Lecture:  Number words  Disk 1 – Lecture 1 -  44:30- 49:50      

Graphic Reference to page 5 needs to be deleted from video 

62 Podcast File link Lecture: Three representations of a number (how we see it, how 

we say it, how we act on it) Disk 1 – Lecture 1 - 49:58- 50:38 

63 Podcast File link Lecture: Remembering to diagnose language problems Disk 1 – 

Lecture 1-  50:52-51:12 

64 Task 18 Label Question:  While skip counting by ten works, why may it have 

undesirable consequences in the long run? 

65 Podcast File link Lecture: Language – what “sixty” means 51:39-53:32 

66 Task 19 Label How would you explain “sixty” to a student who didn‟t understand that 

“ty” is the English expression for “tens”?   

If you study online, write your answer in the discussion forum. If you are 

part of a class study group, discuss your answer with someone in our 

group. 

67 Discussion 

Activity 

Forum  

68 Task 20 Label Get base eight money (Octopi money) from your resource kit.  You will 

need it for exercises. Follow Peter‟s lecture on base eight.  Also refer to 

the worksheet (see link below or Q5, pg 11 of the Lecture Workbook). 

69 Podcast File link Lecture:  Base eight   Disk 1 – Lecture 1-  55:41 - 1:01:05 

70 Worksheet File link Text from Q5, pg 11, Lecture Workbook 

71 Check your 

Learning 

Quiz Q. Doing tasks in base eight helps teachers to see the place value 

concept from a child‟s .........? 

A.   Point of view. 

72  Label It is recommended that you follow up your learning from this unit by 

doing „ten for one‟ swaps with your students. Think about what the 

numbers look like from their point of view. 

73 Task 21 Label The next task is to draw eight frames to explain why 15 + 6 = 23 in base 

eight. You can do this on a piece of paper or use pg 12 of the Lecture 

Workbook. 

74 Podcast File link Lecture:  Disk 1 – Lecture 1 -  1:03:51 – 1:04:39 

75  Label Follow Peter‟s next lecture. You will need base eight money (Octopi 

money) to do the tasks. 

76 Podcast File link Lecture:  Disk 1 – Lecture 1 – 1:04:49 – 1:07:16  splice 1:07:56-1:09:28 

77 Self study Label Complete the unit by doing the tasks in “homework 1” of the Homework 

Workbook (pages, 3, 5, 7). 

END OF 

UNIT 1 

   

      


