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The student 

Appendix 4.1 

Mathematics K-6: Outcomes related to 
place-value numeration 

Appendices 

NUMERATION OUTCOMES 
IN 1.1 Approximates, counts, compares, orders and represents whole numbers and groups 

objects up to 100. ' 
of 

IN 2.1 (a) Counts, compares and orders whole numbers up to 9999 and represents them in symbols 
and words, stating the place value of any digit 
(b) Demonstrates an understanding that numbers can be represented using groupings of 10, 
100, !OOO. 

WORKING MATHEMATICALLY OUTCOMES 
WMl.l asks questions about mathematics when using materials and in practical situations. 
WMI2 answers mathematical questions using objects, pictures, imagery, actions or trial and 

error. 
WM13 explalos simple mathematical situations using everyday language, actions, materials and 

drawing. 
WM1.4 supports answers to mathematical questions by explaining or demonstrating how the 

answer was obtained. 
WM15 recognises what worked and what did not work while answering mathematical 

questions. 
WM1.6 uses the available technology to explore basic mathematical conc~s. 
WM2.l ]loses auestions or problems about mathematical situations. 
WM2.2 uses one or more strate,,;es to solve mathematical yroblems. 
WM23 represents, interprets and explains mathematical situations using everyday language with 

some mathematical terminolol!Y, including siml'le graphs. 
WM2.4 checks, using an alternative method if necessary, whether answers to problems are 

correct and sensible. 
WM2.5 compares own method of solution to a problem with that of others. 
WM2.6 uses the available technology to help in the solution of mathematical problems. 

V ALVES AND ATIITUDES OUTCOMES 
VA 1 appreciates that mathematics involves observing, generalising an~ representing patterns 

and relationshiys 
VA 2 demonstrates a positive response to the use of mathematics as a tool in practical 

situations 
VA 3 shows an interest in and enjoyment of the pursuit of mathematical knowledge 
VA 4 demonstrates the confidence to apply mathematics and to seek and gain knowledge 
VA 5 demonstrates a Willingness to work cooperatively with others and to value the 

contributions of others 
VA 6 agpreciates the importance of visualisation when solving problems 
VA 7 shows willingness to take risks when worl<ing mathematically 
VA 8 demonstrates a willinguess to persist when solving problems and to try different methods 
VA 9 uses mathematics creatively in expressing new ideas and discoveries 
VAlO recognises the economy and power of mathematical notation, terminology and 

convention in helping to develop and communicate mathematical ideas 
VAll appreciates that conventions, rules about initial assumptions, precision and accuracy 

enable information to be communicated effectively 
VA 12 appreciates that a mathematical model is a simplified image of some aspect of the social 

or physical environment 
VA 13 realises thatjustificalion of intuitive insi~hts is iIIljJOrtant 
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VA 14 appreciates how mathematics is used in a range of aspects of society 
VA 15 appreciates the contribution of mathematics to our society 
VA 16 recognises that mathematics has its origins in many cultures and is developed by people 

in response to human needs 
VAl7 appreciates aspects of the historical development of mathematics 
VA 18 appreciates the impact of mathematical information on daily life 
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Appendix 4.2 

DMT: Items 

Name: __________ _ Age: ___ _ 

Year: _____ -'---_ Date: _______ _ 

< 

, 

L--_ --- .. - . _ .. 

) 

CJ c=J- c=J 
, 

< 
Read these numbers and write them in figures: 

seventy thirteen fifty-one 

- --
Write these numbers in figures: 

two hundred and three 

nine hundred and fifty 

six hundred and nineteen 

Appendices 
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These rods are in ones. How many rods? 

~~~~~~~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~.~ 

~ ~ ~ ~ ~ ----__ rods 

These rods are in tens. How many rods? 

mr [ffi ffi] 
-

----__ rods 

Circle the picture about the rods that you found easier 
to count 

Say why: _____________________ 

--------------------------

There are ten flowers in each bunch: 

How many tens? ______ tens 

How many flowers altogether? 

There are ten matches in each gr~up .cmd some 

~~\lli~ ~\\\lllq ~\\\IIfq ~\\\I/fq 
~\\II/jq ~\\\lilq II I I I I I 
How many tens? ______ tens ______ ones 

How many matches altogether? 



How mu<::h money is this? 

Altogether --____ dollars. 

We can show a ten by @ and a one by CD 
Draw a picture of 54 using @ and G) 

1~=9=2=mI:e=a=ns=.=====te=n=s======o=n=e=s=. ===~I 
We can show numbers using M.A.B. base ten pieces: 

OOOOOOOOOQ --.:~ '~~~~~~~~~~-D 
10 ones 1 ten 10 tens 1 hundred 

What number is this? 

o ~~~~~~ 
--------

) What number is shown here? OJ 000 . 0 0 

o 0 0 

~-------
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Appendices < Sometimes we need to re--group the base ten pieces . 
. What number is shown in this picture.? 

308 

< What number is this ? 

A looped abacus is useful to show numbers of 
hundreds, tens, units. 
Sally used the abacus to keep her score in a game. 

What was Sally's score? 

n n 

l H T U 

'< Put these numbers in order, starting with the smallest: 

60. 

----I ----I ----I ----I ----0 

I 
< Use the numbers 5, 3, 7 to make the largest 

possible number: 

\ Complete the'counting pattern 
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Appendix 4.3 

DMT: Scripted instructions 

The scripted instructions for introduction of the DMT and for the fIrst six items 

were taken directly from the manual (Schleiger, 1993, pp. 82 & 114). 

After distributing DMT say: 

'Today we are going to do some number work on these sheets. First, print 
your name after Name. Write your age in years. After Year, print your year 
level and your teacher's name. Print today's date.' 

Item 1 In the first box write in figures: eighty·three. 

Item 2 In the box write in figures: fifteen. 

Item 3 In the box write in figures: one hundred and nine. 

Item 4 In the box write in figures: two hundred and ninety. 

Item 5 In the box write in figures: four hundred and nine. 

Item 6 In the box write in figures: eight hundred and nineteen. 

'Read the rest of the questions carefully. Do what each one asks and write 
your answers neatly. When you finish a question go on to the next one. If 
you can't read a question, raise your hand for help. If a question is too 
hard, leave it and go on to the next one.' 

'Are there any questions? Write neatly.' 

• Allow time for the children to finish the test . 

• Encourage children who finish early to check their work carefully and then 
provide them with some quiet activities. 
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Appendix 4.4 

KeyMath-R: Items 

The twenty-four KeyMath-R items are presented here. The objectives related to each of the items, within 
each domain, are described with reduced reproductions of each item. The figures of each item include the 
scripted q~estions, the stimulus pictures and the correct responses from the KeyMath-R (Form A) test 
(Connolly, 1988). 

NumhersO-9 Items 1-6 are included in this domain which covers 

correspondence, rational counting, reading and sequencing numbers, and ordinal 

positions. The graphic stimulus for each item and the scripted questions are shown in 

boxes. The fIrst two items were concerned with a picture of three sheep. 

1. How many sheep are in this picture? 

2. Hold up as many fingers as there are 
sheep in this picture. 

iCORRECfRESpoNsE·· ! 

3 

holds up three fingers 

The objectives for these two items are that the student "can count objects (1-5) in a set" 

and "can form a set whose numbers correspond with the members of a given set (1-5)." 

The third and fourth items were related to three single digits shown. 

3. Read these numbers to me. 
To obtain cread the student mllSt correctJy identify each 
numeral. If there is uncertainty as 10 which numeral is being 
named, point to eadl numeral and have the studentname it. 
4. Read these numbers to me, starting with the 
smallest number and ending with the largest 

4,1,8 

required order. 1, 4, 8 

These items asked the student to read the numbers, and then to read them in order from 

smallest to largest The defIned objectives for these items are that the student "can read 

one digit numerals (0-9)" and "can order a set of one digit numbers." 

The fIfth and sixth items referred to a picture of people lined up at a ticket booth. 

iOORRECTREsf'oNsE' . .., 

5. How many people are in this picture? 
8 

6. The first person in line Is buying a ticket. 
Which is the fifth person in line? fifth person 
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The student was asked how many people were in the line and who was the fifth person in 

the line. From these items it was determined whether the student "can count objects (0-

9) in a set" and "name the ordinal position of each object in a row of up to nine objects." 

Items I to 6, as described above, represent the, domain of single-digit numbers in the 

Numeration subtest of the KeyMath-R. They involved counting, ordering and reading 

of nllIllhers. 

Numbers 0-99 The second domain within the Numeration subtest covers place 

value (tens and ones), reading, comparing, sequencing, renaming numbers, and skip 

counting, related to two-digit numbers. The items in this domain are 7,8,9, 10, 12 and 

17. The stimnlus graphics and the scripted questions are shown. 

_ 19 7. When counting, what numbers come just 
before and just after this number? 

To obtain creclff, the student must give both numbers. 
18,20 

The Seventh item tests whether the student "can deterrniTIe the numbers immediately 

preceding and following a given two-digit number." 

8. Read these numbers to me, starting with the 
smallest number and ending with the largest 
To obtain credff, the student must correctfy identify 
each number in the proper order. 

required order: 
15,43,46,80 

Item 8 asked the student to read four two-digit numbers out loud, in order from smallest 

to largest The defined objective was that the student could "order a set of two-digit 

nllIllhers." 

9. There are ten rods in each bundle. 
How many rods are there in all? 50 

Item nine presented a picture of five bundles of ten rods, and asked the student how 

many rods were in the picture altogether. The outcome is a determination whether the 

student "can count sets of tens." 
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tens 

@@® ones 

®@® 

10. Point to the circles containing dots and 

then to aD the dots as you say: Each circle 
has ten dots. In all, how many dots are on 
this page? If the student responds 'sixty" 

motion to the entire set and ask: How many 
dots in an? 

65 

The tenth item grouped dots into circles of tens, with five dots separate. The student is 

asked to say how many dots are on the page altogether. The defined objective for this 

item is that a student "can determine the two-digit nrunber depicted in a given 

representation of tens and ones." 

!GQI:l8~GIRE$EQN$E .. ' 

12 Each dot on this line should have a 
<OIi-il • O~ 0 0 .~ number. What number should the blue dot 55 

25 30 3S 40 45 " have? 

Item 12 refers to a number line with dots at intervals of five. The question seeks to know 

what number should be at the blue dot (the second un-Iabdled dot which is represented 

in this figure by the pointer). The objective for this item is that a student "can determine 

the two-digit number associated with a given point on a nrunber line." 

17. There are ten pencils in each box. 

52 
MoYon across the boxes and the loose pencils. 

How many pencils are there in aU? 

This last item in the domain of two-digit numbers uses another representation of groups 

of ten pencils, along with more-than ten ungrouped pencils. The item is designed to see 

whether a "student can determine the two-digit number depicted in a given representation 

of tens and ones that requires regrouping." 

The six items that tested a student's knowledge and skills with two-digit numbers were 

spread from item 7 to 17, and covered several aspects of place value defined in the 

literature. These aspects included counting by ones, tens, and fives, reading and 

ordering two-digit numbers, interpreting representations of groupings of tens, with and 

without extra ones, and regrouping of the ones into tens. 

Numbers 0-999 The domain of Numbers 0-999 includes items 11, 13, 15, 16,21, 
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and 22. This domain is focused on three-digit numbers and has an emphasis on place 

value, representing, comparing, sequencing and renaming numbers, and initial concepts 

in rounding numbers. 

11. Read these numbers to me, starting 
with the smallest number and ending 
with the largest To obtain crecrtt the 
student must correctly identify each 

number in the proper order. 

required order: 
205,429,473,479 

The first item in this domain, item 11, asks the student to read three-digit numbers in 

order from smallest to largest. Only one of the nnmbers differs in the hundreds value, so 

the student has to discriminate between the tens values in the other numbers. The item 

objective is that the student "can order a set of three digit numbers." 

927 937 947 ___ _ 

13. What are the next two numbers in 
this sequence? 

To obtain credit, the student must 

give both numbers. 

957,967 

The second item, item 13, presents a sequence of three-digit numbers that are increasing 

by tens. Again the student has to focus on the tens value in order to respond correctly to 

the question. The item aims to see whether the student "can determine the next two 

numbers in a sequence of three-digit numbers in equal increments." 

......... 10111 _. 

. - 15. How many small blocks are in this 
picture? 
If the student appears to focus only on the 

ones, motian to the entire set and ask: How 
many small blocks in all? 

362 

Item 15 requires the student to interpret a picture ofbase-ten blocks, with hundreds, tens 

and ones. The question refers to the number of "small blocks" that make up all the 

blocks in the representation. The item aims to see whether the student "can determine 

the three-digit number depicted in a given representation of hundreds, tens, and ones." 

16. When rounded to the nearest hundred, 
these numbers are the same. What is the 
rounded number? 

600 
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This item, 16, refers to the 'rounding' of numbers to the nearest hundred. The objective 

states that the student scoring correctly for this item "can determine the nearest hundred 

to which a given set of three-digit numbers all round." 

-. --------
.-... -••••• ••• 

21. How many small blocks are in this 
picture? If the student appears to focus 
only on the ones, motion to the entire set 

and ask: How many small blocks in air? 

293 

Item 21 is the second item that uses the base-ten block representation of three-digit 

numbers, this time regrouping is required. It investigates the student's skill to 

"determine the three-digit number depicted in a given representation of hundreds, tens, 

and ones that requires regroupiug." 

4 hundreds 17 tens 2 ones = 
22. Four hundreds, seventeen tens, two 
ones equal what three-digit number? 

572 

Item 22 is the last item in the domain of three-digit numbers. It aims to see whether the 

student "can rename a three-digit number" that is described with more than ten tens. 

The six items that are included in the domain numbers 0-999 were spread from item 11 

to 22, and,covered aspects of place value defined in the literature. The items involve 

interpreting representations of groupings of tens and hundreds; comparing, sequencing 

and reuaming numbers; and the concept of rounding numbers. 

Multi-digit numbers and advanced numeration topics The last domain in the 

subtest focuses on larger numbers and advanced numeration topics. This domain 

includes comparing, sequencing and rounding of multi-digit numbers, initial 

understanding of exponents and powers of ten, as well as positive and negative integers. 

These items are illustrated. 

14,837 114,759 114,832 1 

314 

14. Read these three numbers to me 
starting with the smallest number and 
ending with the largest. 

required order: 
4,759, 4,832, 
4,837 
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The first item in this domain was placed at 14 in the 24 items. It required the student to 

read four-digit numbers in order from smallest to largest The four-digit numbers all had 

the same thousands digit and so had to be ordered on the hundreds and tenS values. The 

objective for this item was that the student "can order a set of four-digit numbers." 

18. What is the greatest four-digtt number 
that can be fanned using these digits? If the 

student reads."seven·flVe-two-oh,· say: Yes but 
what is that as a four-digit number? 

7,520 

Item 18 involved the combining of four digits to make the largest possible four-digit 

number. From this item it could be seen whether the student "can determine the greatest 

four-digit number thatean be formed from a given set of four single digits." 

12,017,509 1 

19. Read this number to me. two million, seventeen 
thousand, five hundred 
[and] nine 

This item required the student to read a millions number that included two zeros as 

place-holders. The defined objective for the item is that the student "can read a large 

multi-digit number involving millions." . 

fCORREc·(REsrdNsE·····: 

13,589 113,599 113,609 11,---, 

20. For this sequence, what number goes in 
the blue box? 

3,619 

Item 20 presented three four-digit numbers in a sequence that increased by tens. The 

student had to provide the next number in the sequence. The result indicates whether the 

student "can determine the next number in a sequence of four-digit numbers in equal 

increments." 

• 

:tORRECT RESPONSE''') 

23. What number is ten less than a positive 
seven? To obtain credit, the student must 

. inoscate that the answer is a negative three. 
-3 

Item 23 involved a number line with positive and negative numbers. The student was 

asked to say what number is "ten less than a positive seven." This item involved 
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counting backwards by tens into negative numbers. The number line was available for 

use by the student. The defined objective for the item is that the student "can give the 

value of a point on a number line involving positive and negative integers." 

icofiRECfRESpoNsE 

24. What number does this represent? 
100,000 

The last item in the test, involved the notation for powers of ten. It asked the student to 

say what number was represented by this notation. The objective was defined as the 

ability to "determine the value of 10 raised to a given power." 

The six items in the last domain, of multi-digit numbers and advanced numeration 

topics, ranged from 14 to 24, and were interspersed with items from the previous two 

domains. Several of the items followed a similar structure to items in the previous 

domains, for example, the sequencing items. The items involved reading large 

numbers, ordering large numbers, and making large numbers. The last two items 

introduced advanced topics of numeration, negative numbers and the notation for 

powers of ten. 
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KeyMath-R: Re~ord form (part) 

how many sheep 

2. as many lingers 

3. read 4; 1.8 

4. read in order 4, 1. 8 

5. how many people 

6. ·fifth person 

7. _19_ 

8. read in order 46 

9. how many rods 

10. how many dots 

11. order 473 429 205 479 

12. blue dot 

13. 927 937 947 ____ 

14. order 4.837 4.759 4.832 

15. how many small cubes 

16. round to nearest hundred 

17. how many pendls 

18. four-digit number 

19. read 2.017,509 

20. number in blue box 

21. how many small cubes 

22. three-digit number 

23. less than positive seven 

24. what does 10' represent 

CEILING ITEM DOMAIN SCORES I I 

suaUST RAW SCDRE _ 
(Sum of domam scores) 

-----------= 
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Appendix 4.6 

STOPV: Tasks and levels of response 

In this appendix, the seven tasks used in the alternative assessment are described. 

The aspects of place-value numeration relevant to each task are defined, the 

administration procedures, materials, and methods of recording results are 

described and the levels of response are defined. 

Task 1 Conservation of number (Ross, 1986) 

® ®~ ~ "Do you think there are 

00 ® 
more or less or the same 

00 ~ number of beans altogethel oogg ~ 
0000 ~ as before?" o'O'O'/yo 88 

000 

This task was designed to assess skills of counting and conservation of quantity 

(Ross, 1986). The question also involved the langnage terms of 'more-than' and 

'less-than' relevant to number relationships (Jones, Thornton & Putt, 1994). The 

following three photographs show the materials related to the task. 

Photograph A.l Photograph A.2 Photograph A.3 

The student was given 48 beans, in a pile on the table with nine cups arranged 

around them (Photograph A.l). The examiner stated: "Here we have 48 beans. 

Put 10 beans in each cup." The researcher then put five cups aside (Photograph 

A.2) and asked: "How many beans are there?" Upon confirmation that there were 

48 beans the examiner tipped one cup of beans onto the table (photograph A.3) and 

asked: "Do you think there are more or less or the same number of beans 
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altogether as before?" After this response the student was asked to explain and 

justify the answer: "Why?" 

A problem with the wording of the question became apparent during the second 

administration, as the students interpreted: "Do you think there are more or less or 

the same number of beans as before?" to mean " ... as in the previous session?" 

The researcher altered the wording to state " ... as we had a minute ago?" to 

remove the misinterpretation in the question, and these words were used for all 

students. 

Three levels of response were provided by Ross (1986). At the. lower level the 

student was unable to conserve at all. The second level involved counting of the 

beans to confirm that there were the same number. Students who responded 

appropriately, without counting the number of beans remaining, represented the 

highest level. 

Task 2 Standard partitioning and digit correspondence (Ross, 1986) 

"Use these counting blocks to build 52." "How do you know that is 52?" 

, 

I' • • .e. •• 
I "II!.' •• 
I': .. II .' 
• ,-... II • 

• • • ••••• 1. •• 1 
= II 

• • •• • ••• • • •• • ::: :: . 
• •• •• • •• • • • •• •• • •• •• · :: . • • 

This task was designed to assess a student's skills with standard partitioning using 

Dienes' base-ten blocks. The student was given 40 units (shorts) arid 8 tens (longs) 

and instructed to: "Use these counting blocks to build 52." On construction of the 

number the student was asked: "How do you know that is 52?" The number of unit 

blocks available did not allow construction using ones alone, so the student had to 

use groups of tens. The photographs show the blocks as presented and then as used 

to build 52. 
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Photograph A.4 Photograph A.5 

The question allowed a student to provide a response which indicated an 

understanding of tens and ones. A student's level of understanding was inferred 

from terms used and the form of explanation. Four levels of response were defined 

by Ross (1986) and Sierink (1989). At the lowest level the student was unable to 

build 52 using the blocks. The second level involved an unsuccessful attempted 

use of unit blocks to make 52, before using the tens blocks. Construction of 52 

using the blocks, but without explanation was level 3. Routine performance of the 

task, using 5 tens and 2 ones, and an explanation of the tens and ones composition 

of the number represented the highest leveL 

Task 3 Non-standard partitioning and digit correspondence (Ross, 1989) 

"Count these and write down how many." 

"Sort the counters into groups of 4. " 

• • o 0 o· • 0.0 
0 0 

0 

• o. 
0 • 0 • 0 0 0 • o 0 

''Does this part of your 26 have anything to do 
with how many counters you have?" 

This task was designed to see if a student was using face-value meaning for the 

digits in a two-digit number. The task was designed to test the stability of a 

student's references to tens and .ones, by introducing a lower level distracter, the 

non-standard groupings of the counters. The task involved a visual grouping on 

which the student could rely if they were still functioning at the visual leveL The 

student was given 26 counters (Photograph A.6), pencil and paper, and instructed 

to: "Count these and write down how many." Following this part of the task, the 

student was asked to: "Sort the counters into groups of 4. " This action resulted in 
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six groups of four counters, with two left over (photograph A.7). Referring to the 

numeral written by the student, the researcher then circled the '2' and asked: "Does 

this part of your 26 have anything to do with how many counters you have?" The 

question was repeated referring to the digit '6.' These questions were similar to the 

questions in the previous task, and focused on asking the student what the 

individual digits in the two-digit number meant· 

Photograph A.6 Photograph A.7 

Four levels of performance were provided from previous studies for this task. At 

the lowest level students wrote the numeral incorrectly, stated that they did not 

know what the digits meant, or made a general statement that the digits "make it 

26." The second level of performance included responses that related the digit '2' 

to two obj'ects. and '6' to six groups, or invented some other meaning for the digits. 

When students stated that '2' was twenty and '6' was six, they were at the third 

level. The highest (fourth) level required the student to indicate that '2' was 

interpreted as two tens and '6' was six ones. 

Task 4 Counting a large number of objects (Kamii, 1986) 

_ ... :.".: .:.: .. : . 
. .. ": ";' ',' ';: .. 
. . ::'-':.' .. : .. : . 

: ' -: 

"How many beans do you think there are?" 

"Count them." 

''Count them again by tens" 
. 

This task involved counting a large number of objects. Ninety-seven (97) broad 

beans were tipped on the table in front of the student. The exact number was 

altered for the second (89) and final (92 Photograph A.8) assessments to reduce 

321 



Appendices 

direct memory support for the task. The student was asked to estimate or guess: 

"How many beans do you think there are?" Those students who were hesitant 

were encouraged to provide some response. Following this estimate, the student 

was asked to: "Count them." Strategies for counting this large number were noted. 
L 

If the student used ones or groupings other than tens, they were then asked to: 

"Count them again by tens." This often resulted in the arrangement shown in 

Photograph A.9. 

Photograph A.8 Photograph A.9 

The responses to this task were classified at one of four levels. At the lowest level 

the student showed no idea, or counted each bean as ten. The second level 

involved sounting the beans into groups of ten without conservation of the whole, 

i.e., when asked how many beans there were, the student's answer referred to the 

number of piles, rather than the number of beans. Students at the third level 

grouped each ten but "in reality counted by ones" despite the groupings (Sierink & 

Watson, 1991, p.36). The highest level involved counting groups of ten with 

conservation of the total number of beans. This was counting using the tens and 

ones systems simultaneously. 

Task 5 Interpretation of the whole numeral '06' (Sierink & Watson, 1991) 

"What number is this?" 
USE BY: 0 6 J U N 

"Why?" 

This task was devised by Sierink (1989), using a co=on form of two-digit 

numbers, the use-by-dates on food items, to investigate a student's understanding 

of the role of '0' in numbers. The item originated from a classroom co=ent by a 
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student who asked why the milk container said "use by the fiftieth of June when 

there wasn't such a thing" (Sierink & Watson, 1991, p.39). The two-digit form of a 

number less than ten was chasen so that only a student with a clear understanding 

of the role of zero as a placeholder was able to respond appropriately to the task. 

The student was presented with a biscuit packet with 'USE BY 06 Apr' printed on 

it. The stimnlus package was replaced with a biscuit pack with a use-by date of '06 

Jun' for the second assessment, and a lollies pack with a date of '01 May' for the 

third assessment, to reduce the students' direct memory of the unusual task. Two of 

these use-by dates are shown. 

Photograph A.lO Task 5 use-by dates 

The student was directed to the '06' and asked: "What number is this? n Further 

questions were asked to determine the student's reasons for the response: "Why?" 

and "What does the nought do?" This task was designed to investigate a student's 
'. 

perception of the place value of the digits, and the use of zero as a place-holder. 

Three levels of responses were used. The first one included students 'who said that 

'06' was 'sixty' (or '01' was 'ten'), ignoring the order of digits. At the second 

level, students stated that the '06' was 'nat sixty' (or '01' was 'not ten'), but were 

unsure what it was. Students at the highest level reported that the number was 'six' 

(or 'one'), and that '0' was a place-holder and meant the number of tens. 

Task 6 Writing multi-digit numbers (Described by Sierink & Watson, 1991) 

''Write these numbers 3,6,19,83,109,172,1607,3045,6572." 

The student was asked to write, as dictated, a selection of one-, two-, three- and 

four-digit numbers, with and without zero as a placeholder. This task has been 
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used by many researchers, however, the particular numbers used in this study were 

those used by Sier.ink (1989). The instructions were to: "Write these numbers 3, 6, 

19, 83, 109, 172, 1607, 3045, 6572." The numbers were read separately and 

sufficient time was provided for the student to write each number. Numbers were 

repeated if requested. 

Classification of performance was related directly to the number of digits that the 

student could write correctly. The lowest level of performance was writing 

correctly single-digit numbers, the second level was two-digit numbers, the third 

level was three-digit numbers, and the bighest level involved four-digit numbers. 

Task 7 

1991) 

Reading multi-digit numbers (Described by Sierink & Watson, 

"Tell me what these numbers are." 

For this task the student was presented with a series of cards, one-by-one, on which 

single-digit to four-digit numbers (5, 9, 13,67,40, 158,603, 1004,2407,6251) 

were written. The student was asked to name each number. All the cards are shown 

in PhotogfaphA11. 

Photograph A.l1 Task 7 cards 

The level of performance was again related directly to the size of the numbers read 

successfully. 
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Appendix 4.7 

STOPV -DA: Record form 

Name Date(s) (1) ___ _ 
(2) ___ _ 
(3) ___ _ 

Task 1 48 beans 9 cups 

Here we have 48 beans. 
Put 10 beans in each cup. (put five cups aside) 

How many beans are there? (1) (2) (3) 

(Spill one cup)Do you think there are more or less or the same number of 
beans altogether as before? Why? 

(1 ) (2) (3) 

Unable to conserve 

counted 

Same number, no counting 

Task 2 40 unIT blocks 8 tens 

Use these counting blocks to build 52. 

(1) (2) (3) 

Unsuccessful 

Successful but only after unsuccessful attempt using unit blocks 

Peliormed routinely WIThout explanation 

Peliormed routinely with explanation 

How do you know that is 52? 
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Task 3 26 counters pencil and paper 

Count these and write down how many. 
Sort the counters into groups of 4. 

Circle each digit. 

(6) Does this part of your 26 have anything to do with how many you 
have? 

(2)Does this part of your 26 have anything to do with how many you 
have? 

(1 ) (2) (3) 

OK I wrote number incorrectly I 'to make it twenty six' 

2 is two objects 6 is six groups 

2 is twenty and 6 is six 

2 is two tens and 6 is six ones 

Task 4 80·100 beans 

How many beans do you think there are? I. (1) 

Count them. (1 ) (2) (3) 

by ones 
by tens 

by others 

Count them again by tens. 
(1 ) (2) (3) 

No idea/counted each object as ten 

Groups of ten without conselVation of the whole 

Counted each ten but joined then in process 

Groups of ten with conselVation of whole 
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TaskS Present a container with USE BY 01 Apr 98 

What number is this? 
Why? is ten (60) 

not ten (60) but unsure 

is one (six), 0 is placeholder 

What does the nought do? 
no meaning given to 0 

meaning number of tens 

Task 6 Dictate 

Write these numbers. 
3, 6 

19,83 

109, 172 

1607, 3045, 6572 

Task 7 Cards with numbers 

Read these numbers. 
5, 9 

13, 67, 40 

158, 603 

1004, 2407, 6251 

Stage of understanding 

emergent 

construction 

understanding 

Appendices 

(1) (2) (3) 

(1) (2) (3) 

(1 ) (2) (3) 

(1) (2) (3) 

(1) (2) (3) 
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Appendix 4.8 

DMT: Data analysis 

The student responses to the DMT on each of the three assessment occasions were 

analysed as prescribed by the manual (Schleiger, 1993). The forms of analysis 

included a coded checklist, percentage scores, pattern of mastery and item analysis, 

identification of students for follow-up, and individual interpretation. 

Checklist 

A coded checklist format was provided by the manual (Schleiger, 1993). This was 

adapted to include only the thirty items used in the study. The responses of the 

students were coded to indicate whether they were incorrect., partly correct ~ 
or not-attempted [EJ , and whether errors involved spelling @] , reversal of digit or 

numerals [!] , or omission of symbols or units @) . The pattern of correct I partly 

correct I incorrect was analysed as was the frequency of each of the errors. This 

analysis occurred for each student, providing a description of the types of errors 

made. 

Percentage scores 

The design of the DMT provided for totalling the raw scores and calculating 

percentages for any subgroup of items (Schleiger, 1993, p.4). As the study had 

selected thirty items this was an important aspect of the design of the instrument , 
that was considered. For each student a raw score, out of a possible total of 30, was 

calculated and converted to a percentage. Each student was then determined to be 

above or below the 75% level of mastery. Mastery was set at 75%, however, 

caution was recommended in accepting the scores alone without some further 

analysis of the scatter and type of errors (p.4), which could be done using the 

checklist 

A graphic representation of the class percentage scores was provided through 

construction of a frequency of performance graph using the percentage scores. 

Interpretation of the graph was done through observation of the position of the 

"bulge" of the graph. This was used to determine whether the domain was 

"reasonably well known", and whether there existed a "need for more difficult 
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work, or for new topics and extension of earlier topics" or "a need to continue 

consolidarn1g, clarifying and practising the work covered in the DMT" (Schleiger, 

1993, p.6). 

Pattern of mastery and item analysis 

The checklist and the percentage scores were also used for the item analysis, to 

provide a pattern of mastery. If an item was answered by 75% of the class, the 

question was seen to have been mastered by the class overall (Schleiger, 1993, p.5). 

Items not achieving this level of response were considered to need further 

instmction, and the types of errors occurring on these items were analysed. As a 

result of the error analysis, areas of difficulty for the class in terms of items not yet 

mastered were determined. 

Identification of students for follow-up 

The manual suggested use of the performance of frequency graph to help identify 

students who were in need of "enrichment and extension" as well as those who 

were stmggling and required further diagnostic investigation (Schleiger, 1993, p.7). 

ThiS was done by identifying each student by initial on the graph. Those students 

who stood out "at either end of the frequency performance graph", were considered 

to "need special attention" and "follow-up" (p.6). This includes students 

"stmggling to cope with the ordinary classroom curriculum", as well as those 

requiring "enrichment and extension" (p.6). 

'. 
Individual interpretation 

Individual analysis for each of the students identified "in need of follow-up" was 

carried out. This included the analysis of each student's checklist and paper. The 

students identified as above were marked on the checklist and their pattern of errors 

was analysed from the coding on the checklist, with further reference to each 

students' paper. Information about areas and particular items causing difficulty, as 

well as types of errors were compiled for each of these students. 

In summary, this data analysis for the DMT was as prescribed by the manual. This 

produced coded checklists, percentage score, patterns of mastery and item analysis, 

identification of students for follow-up and individual interpretation, 
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Appendix 4.9 
KeyMath-R: Data analysis 

The gathering of results of the KeyMath-R, and their analysis, was carried out as 

prescribed in the manual (Connolly, 1988) for each of the three administrations of 

the KeyMath-R in this study. The manual provided for scaled scores for the 

subtest, domain raw scores and item analysis. Individual analysis was carried out 

using raw and scaled scores, and individual profiles based on defined objectives for 

the items. 

Scaled scores 

The raw score, out of twenty-four, was used to derive scaled scores with a mean of 

10 and standard deviation of 3. The scaled scores were designed to approximate a 

normal distribution with 68% of the scores being within one standard deviation of 

the mean (Connolly, 1988, p.26). A scaled score derived from an age group as well 

as one derived from a grade group (US sample) were possible. For this study the 

age group was used as the comparison group, since the grade equivalents between 

US and Australian schools produce some discrepancy. Two levels of confidence 

were available for the scaled score, 68% and 90% (Connolly, 1988, p.24). For this 

study the 90% confidence level was used to determine the range or interval within 

which the true score was likely to faIl, to increase the meaning of the results. This 

resulted in a range of ±1.8 for each score for all relevant ages. The raw score was , 
determined for each student as the total score achieved once the ceiling of three 

consecutive incorrect items was achieved. This score included any items below the 

establish'ed basal. This raw score was converted, according to the age norm tables, 

to a scaled score (Connolly, 1988, p.120). The scores then allowed for an 

interPretation that indicated the performance of the class as a whole in terms of 

total scores, item performance across the domains, and analysis of the critical 

ranges across the class. Descriptors of the performance were obtained from the 

KeyMath-R Report to Parents (Connolly, 1988, p.42), and used to identify those 

who were 'markedly above average', 'above average', 'average', 'below average' 

and 'markedly below average'. 
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Domain raw scores and item analysis 

Domain scores comprised four scores, each out of six. Because of the use of basals 

and ceilings, students did not attempt items in all domains and their performance on 

some items was assumed from the pattern of responses on the items that they 

attempted. All items that below the basal were considered to be scored correctly, 

and all items above the ceiling were considered to be failed. The KeyMath-R 

provides for the analysis of domain raw scores in comparison to grade norms, 

resulting in a description of a student's performance as weak, average or strong. 

Because of the difficulties in applying US grade norms to Australian samples, this 

was not carried out. However, comparison of the results within the group and in 

relation to the stated objectives within each domain was carried out to provide a 

description of th.e class performance within each domain. 

Individual raw and scaled scores 

The individual performance of each student is presented in terms of raw scores, 

scaled scores based on age norms, and individual profiles of skills in terms of the 

objectives for each of the items. Analysis of performance on the items and within· 

each domain was also carried out. Individual item analysis was done using the 

defined objectives (Connolly, 1988, p.86) providing a profile of skills and concept 

knowledge for each student. 

Individual profiles 

, 
Individual performance is described through the scores and item analysis. The 

design of this study involved administration of one of the thirteen strands within 

the KeyMath-R. Scores available therefore included the Numeration subtest raw 

and scaled scores, descriptor of relative performance in reference to the norm 

sample and individual profile of skills and knowledge in reference to the objectives 

defined for each item in the sub test. The objectives were included in an individual 

profile form, that allowed recording ,of correct items on each of the three 

assessment occasions. A part of the profile form is shown in Table A. I. 
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Table A.l KeyMath-R Profile (part) 

Item: Objective ! (1): (2) (3) 
'-"-"--~"---'---"-"""-'--""-'-'-'-"'-"""- .•••••.••..•••••••••..........•..•••..••••• _ •.. __ ..... --_ .•.••••••••...........••••••••.•.••••••• _ •••..• _ •••••••••••••••••.•••..••.•• '1-....... _- .....•... 

1 ! The student can count objects (1-5) in a set. ! " !" . .,f 
·········-rTh~-~;~d~~~·~~~·f~;;·~·~~;;;:;h~;~·~~;;;-;;;;~~~~~;;~~d·;;:;;ihfu~·;;;-~;:;;b~~~f~·gi~~~·!···~-r~··· .. ~ .... 

2 ,set (1-5). i , 

::Ef~i:~~~;~f~:~~~:::.t.~~{t~~~~:~4~:~-:::::::-:::~:-:::-~~~·~::::-:::~~:·:·::::-:-:·::·::::::::-J~II:~:: 
5 : The student can count objects (0·9) in a set. . :" :" " 

·····-rTh~~;;;d~~t~;;;;~~~fu~·~;:;:;i~;i-;;~~iti~~·~f~;~h·~bj~~t·i~·~;~;;:;·~f-;;;;·;~;;;~~---···-·r~-r~·-· .-.~--.. 
6 ,obJects. , , 

····~T::i~~~~;·~~:=~-fu;-~~;:;;;~·J;:;;;:;;~i~i~ly;~~~di~g~d·-f~li~~;;;g·~···········-I·--~··r·~··· ... ~ ... 

::iTjj;_i,~~~.i~.;:~:.~i~_~;:.~ __ .~.~;.~~:;_;~=_~~i?;.~;;E~~_: ___ :: __ .-:~:_: __ : __ :·::_: __ ··-::::~:~::: __ -:-::.:: __ .I;;] '~ __ '-j:': 
9 : The student can count sets of tens_ : " : " 

The profile includes the item number, the relevant objective defined in the manual, 

and a column for each of the three administrations. Tick marks in the columns 

indicate the item was scored correctly. Analysis of performance on specific items 

with respect to the objectives of the items also augmented the interpretation 

(Connolly, 1988, p.2). This profile and the students' record form assisted such 

interpretation. 

In summary, the data analysis of the KeyMath-R was as prescribed in the manual. 

This provided scaled scores based on age norms, domain raw scores and item 

analysis across the class. Information provided about each individual student was 

in the form of raw and scaled scores, with associated descriptors of relative 

performance, as well as individual profiles of skills and knowledge. 
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Appendix 4.10 

STOPV: Stages of understanding 

Students who could not read and write two-digit numbers, or count to about thirty 

were considered to have conceptual understanding prior to the five stages defined 

here. It was considered unlikely that any students in this study would not be able to 

be classified into the stages. The stages of development of place-value numeration 

of two-digit numbers are defined here and the type of indicators generated by the 

STOPV are presented. 

Stage III, Stage of Understanding 

Understanding, was defined by Ross (1986) to include students who know: 

that the individual digits in a two-digit numeral represent a partitioning 
of the whole quantity into a tens part and a ones part. The quantity of 
objects corresponding to each digit can be determined even for 
collections which have been non-canonically partitioned. 

(Ross, 1986, p.39) 

Stage II: The Construction stage 

It is defmed by Ross (1986) to include students who know: 

the left digit in a two-digit numeral represents sets of ten objects and 
that the right digit represents the remaining single objects but this 
kuowledge is tentative and characterized by unreliable task 
performances. 

(Ross, 1986, p.37) 

Stage I: The Emergent stage 

This first stage of development of understanding of place-value numeration 

incorporates the first three of Ross' stages. Therefore students within this stage may 

include 

• those who are: 

able to read and write two-digit numerals and associate the whole 
numeral with the number it represents. The child assigns no meaning, 
however, to the individual digits which comprise the two-digit numeral. 

(Ross, 1986, p.33) 
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• as well as those who know: 

that in a two-digit numeral the digit on the right is in the "ones place" 
and the digit on the left is in the "tens place." 

(Ross, 1986, p.34) 

These students can identify and label the tens and ones columns in a two-digit 

number, with some reversal errors, however, they do not identify the 

quantities represented by the individual digits. 

• and those who interpret: 

each digit as representing the number indicated by its face value; the set 
of objects represented by the tens digit, however, are different objects 
than the objects represented by the ones digit. 

(Ross, 1986, p.35) 

The value represented by the digits need not combine to form the total quantity of 

the number, they do not represent a part-whole relationship. Task 3 was designed 

specifically to identify students· who were using this type of conceptualisation. It 

includes a grouping of counters that supports a face-value interpretation of a two

digit number. 
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STOPV-DA: Profile form 

Taskl Levell 

Conservation 

Task 2 Levell Level 2 

Standard place value partitioning 

Task 3 Levell Level 2 

Non-standard partitioning 

Task 4 Level I Level 2 

Counting by tens 

TaskS Levell 

(06) 

Task 6 1 digit 2 digit 

Writing multi-digit numbers 

Task? I digit 2 digit 

Reading multi-digit numbers 

Appendices 

Level 2 Level 3 

Level 3 Level 4 

Level 3 Level 4 

Level 3 Level 4 

Level 2 Level 3 

3 digit 4 digit 

3 digit 4 digit 
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(on UNE letterhead) 
Dear parent, 

Appendix 4.12 

Parent information letter 

I am carrying out some research into the assessment of children's understanding of 
our numeration system and would like the chiidren in year 3 at Orange Public School 
to participate. 

This would involve a short class test on numbers followed by individual interviews to 
look more closely at each child's understanding. This would later be compared with 
the results of the test. Part of the interview would measure the child's immediate 
potential for learning in numeration. 

Retesting and interviewing would be used to compare the extent of growth of 
understanding over the months and the usefulness of the interviewing technique. 

The project is being carried out as part cif a Master of Education (Honours) Degree* 
through the University of New England. I am an experienced teacher and 
educational psychologist. I would ensure the experience for each student will be 
comfortable and that the session would contribute to their learning. 

I am happy to explain the project further and to share the results at the concillsion 
of the project. If you wish to ask further questions please contact me on 610 169. 
Please complete the permission form attached, and return it to the teacher, to 
include your child in this project. 

Jeanette Berman , 

Parent permission for inclusion of student in research project 

I give petmission for my child to participate 
in the research project on assessment of number understanding, to be conducted 
by Ms Jeanette Berman. 

I understand that there will be individual assessment interviews and that the 
information will be provided for the teacher following the project to assist in 
planning for my child. 

I would like to request an interview with the examiner at the end of the project to 
discuss the results of the assessment of my child. Yes I No 

Signed ________________ _ Date ____________ _ 

* This research began as an M.Ed (Hons) study. 
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DMT (1) CHECKUST 

Sequences 

1-"'-No not attempted 

spelling , 

(, 18\'81'$111 01 cflgft or numeRIls 

o omission of I)'I'fboI or unit 
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Appendix 6.1 

DMT: Coded checklists 
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DMT (2) CHECKUST i··- , 1-; .. 
I~ I~ I~ N no\ alt8mpted 

~ 
, ( 1 ( I"; I~ • I';: , tpalOng 

I' 
, 
I~ l 

;~i~ 
ft m.ruJ 01 digit or numerals 

!~ 
1--1 

a omission of symbol or unit 

.~ I~ I~ I~ 1<:\ I-.! I~ 
~: I ~J 1- I~ I" ) 

! c: TOPIC klem I" I' I~ I" I" 
0 ... 1',,-" 

end 0,", ...... - I'" 
Notation ~ I~ I"s 

am.'." ""'a ". 1" .... ..... 1'10 

0"'·, wri' .. "'. 
10m' , wri'" 51' 

17 JA I ..... IA 
~ -I R.~. " wri' .. " ..... I'ls 

10 1_ •• , wri., 20' I~ .... ..... I' 
11 R."" ~ ,,,"Iu gOO I:.. 1!loII .11 ~ 
12 _ ., wri' .. S19 -Place Va!u" 13 

__ II 

I. '4 I I 
999 11'1. ',..",. "'-Of ~"- - I11III IN 

18 I""""" by 10, ., • OM - - ,'" 
'7 .. ""' . ",-

~~~ 
i'a, 

18 """'. ~ • to" 7" ''';-

~ 
.. ,. 

'0 ~ ..... 
'_'L ... ,.i ..... '" ,'" - l.4 III l..oi ~I'" 

122 _,,,92.' m.,,,,, III I IN _I 
'*1 .. '3 I MA8 10 "",",W. I~ .... 1..4 I" 
~'" 24 IMAB IN II1II 

25 IMAB ".",. ..... 111&1 i% 
I .. I MAS --"'-"""""-"" IA r:4i 

~ lAb=> """'''' 1<" ·,143 I .... 1'21" 
Ordering 28 0 1 1'1. 

129 IW'"" 753 .. '".''' I I I N I I I 19< 
Counting 130 I Co~" , ... by '" I~N I'" IN IN ..... IAII - _N 

1*" "-
Sequences 7.So>ce 1'<7 loa I" 1'17 I"" 13: l!: r .. 719c 100 11<)0 I 'f71~_"-

* ... ~ .. 
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om (~) CHECKUST 

i ':7':::" 
... ,." . 

~ mwaI of dIjl« numeral. 
o cmIl511cn ct tymbol or unit 

10<aI~ ""'-
ond IL "'" ,> wrltM_15 

Notation 13 Ond .,. 'WIll .. 109 

,mI-, "" ... 290 

15 
L6_ ,.01-> ""'H.!"_ 

"""''''''e70 18 1_-,_,3 
I. 
10 
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."" 
'00 

'00 
'00 

'0 
I ..... I",. 

-
1000 

I",. 
19. 
190 
1·00 

I 1'00 
1"1. 

--- I ~, 
J 

339 



Appendices 

Appendix 6.2 

STOPV-DA: Individual student assessment data 

Twenty-one individual profIles and collated data from the STOPV-DA assessment. 

STOPV -DA individual data Alex 

Task 1 Level I LevelZ Level 3 

. Conservation ([) (Z) ("!i 
Task 2 Levell LevelZ Level 3 Level 4 

Standard place value partitioning (I) (Z) (3) 

Task 3 Levell LevelZ Level 3 Level 4 

Non-standard partitioning (1) ,.) (3) . 

Task 4 Level I LevelZ Level 3 Level 4 

Counting by tens (I),.) :'n 
Task 5 Levell LevelZ Level 3 

(06) (1) (2l fll E 
Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (I) (Zll~'1 E 
Task 7 I digit Z digit 3 digit 4 digit 

Reading multi-digit numbers (I) (Zr(3) 

(1) (2) (3) 
Lenl!lh of session (minutes) 13 16 10 
No. interactions 18 20 12 
No. tasks 6 4 2 
No. task-steps 7 4 2 

(1) (2) (3) 

Effective Clarification of Guiding link with Seeking evaluation 
mediation meaning of the question previous work 
strategies Seek meaning from Seeking evaluation, 

presentation guiding evaluations 
Explanation of link to 

I previous work 
Ineffective Seeking alternative Seeking explanations 
mediation meaning 
strategies Guided link to previous 

concepts 
Aspects of Very slow, deliberate Needed encouragement Challenged ides of the 
functioning when counting, stops at at times questions" You can't" 

times to consider Challenged idea of the Needed to check often, 
Sought clarification, question "It's not a still made mistakes, 
comments showed he number" needed ordered groups 
was trying to make Participated in 
sense of the task e.g., discussion 

340 



Appendices 

.. 

''1 didn't count them I 
just put them in piles" 
Keen to learn, but 
anxious 

STOPV -DA individual data Brooke 

Task I Levell Level 2 Level 3 

Couservation (1) (2) ~3' 
Task 2 Level I Level 2 Level 3 Level 4 

Standard place value partitioning *** 
Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning _(I) 

Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (1) 

TaskS· Level 1 Level 2 Level 3 

(06) (1) 

Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (1) 

Task 7 I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (21 (3) ! 
(1) (2) (3) 

Length of session (minutes) 36 19 29 
No. interactions 96 37 73 
No. tasks 6 6 5 
No. task-steps 9 7 5 

(1) (2) (3) 

Effective mediation Very explicit familiar guided and provided 
strategies explanations using representation, links combined 

small focus guided explanation guided and provided 
, Familiar base-ten of grouping explanations, 

representation, with explicit explanation, combination of 
links made explicit modelled self-talk, visual., action and 
recalling previous integration of visual, description I 
concepts, needed language and action explanation 
guided linking immediate assistance with 
Explanation of evaluation, to reduce visualisation and 
makeup of the base- her going off in reference to the 
ten blocks, columns wrong direction blocks 
in line with the 
blocks 

Ineffective Less focused Regrouping with regrouping with 
mediation strategies requestioning (no reqnestioning, still 
strategies reliance on assumed meaning) stuck on the other 

memory groupings (face 
following Brooke's value) 
ideas, usually well seeking evaluation or 
off the track explanation 

making assumptions 
about "knownslt 
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Aspects of confused Memory? doesn't participates in 
functioning explanations - trust her memory, discussion 

>expressive language has no shortcuts, effectively 
difficulties goes back to the needs lots of 
participates, beginning' a lot consolidation and 
volunteers and tries, receptive langnage practice 
is engaged but fmds difficulties no shortcuts, every 
it very difficult Uses self-talk step is hard work 
memory? confused Will have a go contributes, takes 
reasoning turns effectively, but 
needed reassurance, needs appropriate 
sought clarification steps to make it 
at times meaninj!ful 

STOPV -DA individual data Christopher 

Task I Level I Level 2 Level 3 

Conservation -I 
.. 

(2) (3) 

Task 2 Level I Level 2 Level 3 Level 4 

Standard place value partitioning (I) (2) (3) 

Task 3 Level I Level 2 Level 3 Level 4 

Non-standard partitioning (1) (2) (3) 

Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (I) '(2) (~ 
TaskS Level I Level 2 Level 3 

(06) (1) (t(3) 

Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (I) (2) (3) 

Task? I digit 2 digit 3 digit 4 digit 

Reading multi-digit nmobers (I) (2) (3) 

(1) (2) (3) 
Length of session (minutes) 12 8 5 
No. interactions 6 11 0 
No. tasks 3 1 0 
No, task-steps 5 2 0 

(1) (2) (3) 

Effective focns on all beans, seeking and guiding of No mediation 
mediation paraphrasing question explanation 
strategies explanation of 

counting by tens 
Ineffective 
mediation 
strategies 
Aspects of misinterpretation of precise efficient 
functioning question, not making responses I 

sense of it explanations 
acceptance of concepts 
that make little sense, 
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not questioning, does 
not seek information, 
clarification 
not engaging fully in 
learning or in the 
relationship, does not 
initiate learning 
very quiet, not . 
prepared to have a go, 
won't explore 
unknown, needed 
encouragement to 
respond 
ponders issues on his 
own, but then accepts 
misconceptions 
had to repeat the 
numbers for writing, 
memory? tentative 
responses 
gets put off when not 
really sure 

STOPV-DA individual data Daniel 

Task 1 Level 1 Level 2 Level 3 

Conservation (1) (2) (3) 

Task 2 Levell Level 2 Level 3 Level 4 

Standard place value partitioning (I) (2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (J) (.j _13) 
Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (I) (2) (3) 

TaskS Level I Level 2 Level 3 

(06) (I ,_, 
[3: 

Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (1) (2) (3) 

Task? I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (2) (3) 

(I) (2) (3) 
Length of session (minutes) 14 12 10 
No. interactions 16 11 0 
No. tasks 2 2 0 
No. task-slopS 3 2 0 
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(1) (2) (3) 

Effective familiar representation, using block 
mediation seek explanation to representation, and 
strategies level 3 organisation of blocks 

guide explanation to in columns, with 
level 2, seek visual guided explanation 
representation of 
counters and 
explanation 
<mided exvlanation 

Ineffective seeking generation of discussion of block 
mediation alternative ideas representation 
strategies 
Aspects of self-driven and wanting sought clarification in a rush, agitated, 
functioning to please when did not clearly anxious 

emharrassed that could understand the question considered responses 
not answer, anxious, doubts self at times, and self-corrected 
likes to know what to easily loses confidence, twice 
expect needs reassurance and 

. looked to researcher for encouragement 
clues as to whether on no risk taking 
the right track 
no risk taking 

STOPV-DA individual data Ewan 

Task 1 Levell Level 2 Level 3 

Conservation (1) (2) (3) 

Task 2 Level I Level 2 Level 3 Level 4 

Standard place value partitioning (I) (2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (2) EI~(3) 

Task 4 Level I Level 2 Level 3 Level 4 

Counting by tens (1) (2) (3) 

TaskS Level I Level 2 Level 3 

(06) (l) (1; (3) 

Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (1) (2) (3) 

Task 7 1 digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (2) (3) 

(1) (2) (3) 

Len!!lh of session (minutes) 17 14 7 
No. interactions 9 8 1 
No. tasks 1 1 0 
No. task-steos 1 2 0 

(1) (2) (3) 

Effective reflect previous ideas reflections with focus, seek evaluation 
mediation (made immediate link assisting the direction 
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strategies and applied it) of explanation 
provide explanation (he 
wanted to know why) 

Ineffective seeking explanation -
mediation 
strategies 
Aspects of diBtractable, loses can give elaborated 
functioning attention, active, explanations but not 

socially confident, always focused on the 
excellent language point of the question 
made immediate links 
diverts attention when 
"doesn't know" the 
answer, went on to tell 
about his computer 

STOPV-DA individual data Farley 

Task I Level I Level 2 Level 3 

Conservation (1) (2) ; 
Task 2 Level 1 Level 2 Level 3 Level 4 

Standard place value partitioning (1) (2)(3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning .(1) i2J. 13.). 

Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (1) V) I}) ~ 
Task 5 Level I Level 2 Leve13 

(06) (I) E2) ~ 
Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (1) ( 

Task 7 I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (2l(3) 

(1) (2) (3) 
Length of session (minutes) 20 22 14 
No. interactions 61 41 5 
No. tasks 6 5 2 
No. task-steps 9 7 2 

(I) (2) (3) 

Effective sequence of guided providing description explanation that 
mediation explanation of very of action, recalling counting by tens 
strategies smaIl bits of number of beans, then means grouping 

information asking question again reflect the correct 
familiar emphasise the aspects of success. 
representation, meaning made from focus on pertinent 
provide the language, hiB explanations, aspects on the 
guide the links provide inunediate question 
modelling, labelling, feedback on link reading and 
n'Reating information misconceptions writing 
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and ideas (structured familiar 
training) representation, guide 
providing evaluations the links 

explanation. describe 
process for base-ten 
block counting 

Ineffective seeking explanations seeking description 
mediation (he made little or no and explanation 
strategies response to many of reflecting on previous , 

these) ideas 
seeking links 

frustration of the 
researcher is evident 
leading to selection of 
modelling strategies 
and direct 
explanations 
seeking evaluations 

Aspects of unmotivated, not doubts ability. needed memory? 
functioning interested. needs reassurance and minimal expressive 

urging. distrusts own feedback of success language made it hard 
ability. gives up uses visual structure, to know what he was 
easily. distractable made beans into rows thinking 
minimal expressive for counting by tens happy to accept the 
language made it hard immediate face 
to know what he was meaning. doesn't 
thinking search for meaning 
some eagerness to 
please. the only aspect 
that could be used to 
keep the session going 
imprecise language, 
hard to detennine 
thinkin;. confusing 

STOPV-DA individual data Grace 

Task I Levell Level 2 Level 3 

Conservation (1)(2)(3) 

Task 2 Levell Level 2 Level 3 Level 4 

Standard place value partitioning (1)(2)(3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (1)(", rJ) 

Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (1)(2)(3) 

TaskS Levell Level 2 Level 3 .. 
(06) (!) (2)(3) 

Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (I"., [31 

Task 7 1 digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (1)(2)(3) 
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(1) (2) (3) 
Length of session (minutes) 17 9 6 
No. interactions 28 12 0 
No. tasks 3 2 0 
No. task-steps 3 2 0 

(I) (2) (3) 

Effective expectation of reflection of No mediation 
mediation success, reversing spontaneous counting, 
strategies roles, seeking grouping by tens, 

alternative task, seeking links 
extension to five-digit seeking evaluation, with 
number reference to correctly 
familiar read number 
representation, link 
witb previous ideas 
seeking link witb 
familiar 
representation 
!!Uided explanation 

Ineffective regrouping regrouping 
mediation 
strategies 
Aspects of eager to please, makes links, provides 
functioning wanting to learn, good meaningful 

interpersonal skills explanati ons 
absorbed by task, eager to please, wanting 
comfortable in adult to learn, good 
company, persistent, interpersonal skills 
needed ntinimum absorbed by task, 
commenda~on comfortable in adult 
excellent receptive company, persisten~ 
and expressive needed minimum 

, language commendation 
confiden~ challenged excellent receptive and 
by hand tasks expressive language 

STOPV-DA individual data Hannah 
Task I Level I Level 2 Level 3 

Conservation (1) (2) (3) 

Task 2 Level I Level 2 Level 3 Level 4 

Standand place value partitioning . (I) (2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standand partitioning (I) (2) ('Y) E 
Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens -1 (2) 

TaskS Levell Level 2 Level 3 

(06) (1) (2 

Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (1) (~ (9) ~ 
Task 7 1 digit 2 digit 3 digit 4 digit .. 
Reading multi-digit numbers (1) (3) ~) 
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(1) (2) (3) 
Length of session (minutes) 27 23 13 
No. interactions 76 35 20 
No. tasks 5 4 5 
No. task-steps 6 4 5 

(1) (2) (3) 

Effective familiar representation. seeking links with seeking alternative 
mediation procedural familiar representations grouping to make sense 
strategies understanding obvious supported exploration of the two digits 

reflection then guided of ideas. validating her familiar representation. 
explanation, needed thinking. seeking linked the grouping idea 
modelling of counting generation of ideas. to the counters with no 
by tens taken up well assistance 
seeking reflection and reflection for reflection and seeking 
evruuation,butneeded evaluation, restating the evaluation 
to be safely done. as she question 
was very low in statement of the 
coilfidence generalisation about 
reflection and two-digit numbers. 
evaluation during the applied effectively 
tasks to keep her going. 
could evaluate 
effectively and move on 

Ineffective ungrouping. with 
mediation focusing 
strategies explanation of counting 

by lens 
Aspects of good receptive and introduced and provides alternative 
functioning expressive language, verbalised exploration ideas for consideration 

full sentence r~ponses, of ideas, explained rushing. made errors 
making sense ideas clearly reading (lack of 
needs praise, enjoyed the exploration practice?) 
encouragement, and of how to join the 
reassurance often counters into groups of 
distrusts own ability to tens 
an extent, some anxiety, 
when flustered 

• mumbles 
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STOPV-DA individual data Ingrid 

Task 1 Levell Level 2 Level 3 

Conservation (I) (2)(3) 

Task 2 Level I Level 2 Level 3 Level 4 

Standard place value partitioning (I) (2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (I) (2) (31 E 
Task 4 Level I Level 2 Level 3 Level 4 

Counting by tens (I) (2) (3) 

Task 5 Levell Level 2 Level 3 

(06) (I) (2 

Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-<ligit numbers 3) 

Task 7 1 digit 2 digit 3 digit 4 digit 

Reading multi-<ligit numbers (1) (2) (3) 

(1) (2) (3) 
Length of session (minutes) 18 17 12 
No. interactions 29 25 9 
No. tasks 3 3 2 
No. task-steps 3 3 2 

(1) (2) (3) 

Effective familiar representation regrouping with seeking more explicit 
mediation with guided explanation requestioning, - explanation 
strategies guided link with supported exploring of seeking evaluation and 

previous ideas idea to see whether it rechecking 
reflection on written helped make sense reflection of previons 
numbers, with reference reflection of previous ideas 
to correctly read ideas 

, numbers of similar guided evaluation, 
structure specific feedback, 
seeking reflection of acknowledgment of 
actions, providing SllCCess 
explanations in relating to the 
feedback, and representation to 
encouragement consolidate and explore 

ideas 
Ineffective regrouping with 
mediation requestioning 
strategies seeking explanation of 

number of digits 
Aspects of quiet, reserved, limited some tentativeness, making sense of hints 
functioning contribution needed exploring and given, used guided 

excellent receptive and consolidating of ideas explanations effectively 
expressive language, . can identify links and 
asked clarifying make sense of them 
questions uses guided 
"I'm not very good at explanations effectively 
these. II needed 
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Effective 
mediation 
strategies 
Ineffective 
mediation 
strategies 
Aspects of 

I reassurance and then 
reflection of success 

STOPV-DA individual data 

Task 1 

Conservation 

Task 2 Levell 

Standard place value partitioning 

Task 3 Levell 

Non-standard partitioning 

Task 4 Level I 

Counting by tens 

Task 5 

(06) 

Task 6 1 digit 

Writing multi-digit numbers 

Task? I digit 

Reading multi -digit numbers 

Length of session (minutes) 
No. interactions 
No. tasks 
No. task-steps 

(1) 

excellent receptive and 
functioning expressive language 

wanting to make sense 
of things 
uses language 
appropriately, e.g., 
"represents" 
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Jack 

Levell Level 2 Leve13 

(1) (2) (3) 

Level 2 Level 3 Level 4 

(1) (2) (3) 

Level 2 Level 3 Level 4 

(1) (2) (3) 

Level 2 Level 3 Level 4 

(I) (2) (3) 

Levell Level 2 Level 3 

(1) (2) (3) 

2 digit 3 digit 4 digit 

(1) (2) (3) 

2 digit 3 digit 4 digit 

(1)(2)(3) 

(1) (2) (3) 

6 ? 6 
0 0 0 
0 0 0 
0 0 0 

(2) (3) 
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STOPV-DA individual data Kieren 

Task 1 Levell LevelZ Level 3 

Conservation (I) (Z) (3) 

Task 2 Level I LevelZ Level 3 Level 4 

Standard place value partitioning (I) (Z) (3) 

Task 3 Levell LevelZ Level 3 Level 4 

Non-standard partitioning (I) (Z)131 
, 

= Task 4 Level I LevelZ Level 3 Level 4 

Counting by tens (1) (2) (3) E 
Task 5 Level I LevelZ Level 3 

(06) (I) ,., 
(~ 

Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (J) 
.. 

(2) (3) 

Task 7 1 digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (1) (2) (3) (Zr(3) 

(1) (2) (3) 

Length of session (minutes) 23 20 9 
No. interactions 47 31 8 
No. tasks 5 3 2 
No. task-steps 6 4 3 

(1) (2) (3) 

Effective familiar representation familiar representations familiar representations 
mediation as reference while to'recall previous ideas, to recall previous ideas 
strategies seeking explanation and but needed explicit with direct link 

regrouping counters linking to task 3 illustrated through 
explanation of counting guided exploration of groupings 
by tens, reflection application to real 
through link with problem (counting 

, reading and writing, children in playground) 
then guided evaluation reflect on previolls 
linking with previous ideas -> guided 
ideas, recall and guided explanation 
explanation, modelled 
use of specific language 
link with procedure of 
making numbers using 
base-ten blocks 

Ineffective altering grouping and removing groupings .> familiar representations 
mediation requestioning whole numeral response without explanations 
strategies familiar representations 

without explanations 
seeking explanations 

Aspects of when introduced to offering more increasing efficiency 
functioning counting by tens, very comprehensive but needed practice 

slow, attention and responses and counting by tens 
focus is low, keeps explanations 
losing it needed consolidation, 
needed to go over showed some ongoing 
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things several times, confusion 
assisted exploration of 
ideas 

STOPV -DA individual data Laura 
Task! Levell Level 2 Level 3 

Conservation (1)(2) (3) 

Task 2 Levell Level 2 Level 3 Level 4 

Standard place value partitioning (1)(2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (2) 

Task 4 Level I Level 2 Level 3 Level 4 

Counting by tens (!) (2)(3) 

Task 5 Level I Level 2 Level 3 

(06) (1) (2) (oj E 
Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (I) \~) (3) 

Task 7 I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (2r(3) 

(1) (2) (3) 
Len~th of session (minutes) 20 12 12 
No. interactions 28 22 12 
No. tasks 4 3 2 
No. task-steos 4 4 3 

(1) (2) (3) 
EffectIve explicit explanations, guided explanation, reflection with 
mediation guided links with guided links with elaboration for next 
strategies previous ideas previous work guided question 

, familiar representations familiar representations explicit reflection of 
with explanation with guided Laura's short responses 
transfer to other tasks explanation and relating to previolls 
to build confidence and seekipg evaluation work directly 
give practice explicit explanations 
opportunities to apply and descriptions 
ideas presented, with 
support through 
guiding and reflection 
of success 

Ineffective seeking generation of seeking explanations indirect links, seeking 
mediation alternative ideas and links with previous links 
stratecies work 
Aspects of needed opportunities to guided evaluation to not exploring ideas, 
functioning see herself as learning share responsibility of gives short responses 

and have it reflected to evaluation on to Laura 
her not confident enough to 
needed intervention explore ideas 
when unsure. to 
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mediation 
strategies 

Ineffective 
mediation 
strategies 

Aspects of 
functioning 

Appendices 

I encoumge continuation 
low confidence 

STOPV-DA individual data 

Task I 

Conservation 

Task 2 

Standard place value partitioning 

Levell 

Maddie 

Level I . Level 2 Level 3 

(I) (2) (3) 

Level 2 Level 3 Level 4 

(1) (2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 .. 
Non-standard partitioning (I) (3) (2) 

Task 4 Level I Level 2 Level 3 Level 4 

Counting by tens (I) (2) (3) 

Task 5 Levell Level 2 Level 3 

(06) (J) (2rO) 

Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (J) (2) ~) 
Task 7 I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (2)(3) 

(I) (2) (3) 
Length of session (minutes) 10 7 8 
No. interactions 14 2 6 
No. tasks 3 0 I 
No. task-steps 3 0 I 

(I) (2) (3) 

goiding evaluation and seeking explanation familiar base-ten blocks 
reflection, embedded 
feedback, not blatant, 
balance of intrusiveness 
familiar base-ten blocks 
seeking generation of 
alternative ideas 
seeking and guiding 
explanations (through 
focus) 

removing the groupings 
and requestioning 
generate alternative 
ideas 

engaged with the Highly engaged in the had been away for two 
teaching, made session days sick, 
meaningful was very flat in the 
contributions, trying to session, and slow to 
make sense respond, not as had 
intrinsically motivated been in other sessions 
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STOPV-DA individual data Natalie 

Task I Level I Level 2 Level 3 

Conservation (l) (2r(3) 

Task 2 Level I Level 2 Level 3 Level 4 

Standard place value partitioning (I) (2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (I) (2ml E 
Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (J) (2) ~ 
Task 5 Levell Level 2 Level 3 

(06) (I) (2l (3j ~ 
Task 6 I digit 2 digit 3 digit 4 digit 

~ 
Writing multi-digit numbers (!) (2) (3) 

Tas)<.7 I digit 2 digit 3 digit 4 ~git 

Reading multi-digit numbers (I) (2) (3) 

(1) (2) (3) 
LenJ);th of session (minutes) 19 11 10 
No. interactions 62 18 19 
No. tasks 6 4 2 
No. task-steps 8 4 2 

(I) (2) '(3) 

Effective clarify question through ungrouping, seek familiar representation. 
mediation emphasis, focus on total explanation compare groupings 
strategies number (with time) 'look like' 

farniliarrepresentations familiar representation, faroiliar representation, 
and 'look like' compare groupings and guided explanation 
explain counting by explanation, reflection 
tens seek and requestion 
generation of ideas 
seek link with previous 

'. ideas guided 
explanation 

Ineffective repeat task question familiar previous idea, seek explanation 
mediation regrouping seek link 
strategies reflection,challenge 

number of beans 
Aspects of needs direction, doesn't tentative guess, needs lack confidence, needs 
functioning generate learning safe environment and reassuring interactions 

direction support for risk taking 
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STOPV-DA individual data Peta 

Task 1 Levell Level 2 Level 3 

Conservation (1) (2) (3) 

Task 2 Levell Level 2 Level 3 Level 4 

Standard place value partitioning (1) (2)(3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning ~) 
Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (1) (2) (3) 

Task 5 Levell Level 2 Level 3 

(06) (2)'(3) 

Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers 2\ 

Task? I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (1) (2) (3) 

(1) (2) (3) 
Length of session (minutes) 16 12 11 
No. interactions 20 6 2 
No. tasks 3 1 1 
No. task-steps 3 2 1 

(1) (2) (3) 

Effective representation (base·ten alter visual arrangement reflection of emotional 
mediation blocks) guiding explanation response, gave her 
strategies guiding explanations permission to self-

guiding reflection evaluate 
Ineffective regrouping and seek 
mediation explanation 
strategies generalisation about 

grouping 
'. verbal interpretations 

Aspects of not highly engaged, more engaged 
functioning waits to be told 

neutral emotional 
poor expressive 
language 
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STOPV-DA individual data Rachael 

Task 1 Levell Level 2 Level 3 

Conservation (I) 
~) (3) 

Task 2 Levell Level 2 Level 3 Level 4 

Standard place value partitioning (1) 
(JIo (3) 

Task 3 Levell Level 2 Level 3 
Lr

4 

Non-standard partitioning (1) (2) 131 

Task 4 Level I Level 2 Level 3 Level 4 

Counting by tens (J) 
~) (3) 

TaskS Levell Level 2 Level 3 
• (06) (]) 

( 
3) 

TaSk 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (J) 
(2) (J) ~ 

Task 7 I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (1) (2) (3) E -
(1) (2) (3) 

Lenath of session (minutes) 27 29 18 
No. interactions 80 45 18 
No. tasks 6 5 3 
No. task-steps 9 7 3 

(1) (2) (3) 

Effective familiar representations, requestion with regrouping into familiar 
mediation with explicit description emphasis (don't always groupings 
strategies guided explanation and accept DK as a expect success, guide 

explicit, detailed response) explanation . 
explanation . familiar representation, guided explanation, 
previous ideas with with explicit focus on number of 
guided explanation cornparison,requestion digits, moving digits to 
boxes, structure for familiar previous idea, different places (no 
positional property, seek explanation blocks used) , with explanations explanation of number 

digits and positions, 
familiar representations, 
guide reflection 
practice manipulating 
base ten blocks with 
modelled explanations 
and reflections of 
actions 

Ineffective seek link seeking explanation 
mediation 
strategies 
Aspects of needed reassurance, does not expect success needs to have direct 
functioning time and needed ongoing reflections of her 

encouragement encouragement, learning 
needed explicit especially.as the teaching of writing and 
direction teaching needs to be so reading large numbers 
for learning intense using symbols only, no 

blocks used 
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STOPV-DA individual data Sam 

Taskl Levell Level 2 Level 3 

Conservation (3' JJ.l (2) 

Task 2 . Levell Level 2 Level 3 Level 4 

Standard place value partitioning .el) (2) (3) 

Task 3 Levell Level 2 Level 3 ~e14 

Non-standard partitioning ([ 

Task 4 Level I Level 2 Level 3 Level 4 

Counting by tens (1) (2)(3) 

Task 5 Levell Level 2 Level 3 

(06) (!) 

Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (]) (2) (3) 

Task 7 I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (2) (3) 

(I) (2) (3) 
Length of session (minutes) 16 1l 11 
No. interactions 14 1l 10 
No. tasks 2 2 3 
No. task-steps 2 2 2 

(1) (2) (3) 

Effective familiar representations. familiar representations refocus on all 26 
medi'ation seek explanation. guide with requestion counters and requestion 
strategies explanation familiar previous idea. seek explanation 

previous ideas with seek link 
, guided explanation 

provide explanation 
Ineffective ungrouping (stuck on regrouping and seeking regrouping and seeking 
mediation previous groupings) explanation explanation 
strategies 
Aspects of participates in the can catch on to links. 
functioning teaching !learning with minimal assistance 

interaction effectively 
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STOPV -DA individual data Thomas 

Task I Levell Level 2 Level 3 

Conservation (I) (2) (3) 

Task 2 Levell Level 2 Level 3 Level 4 

Standard place value partitioning (1) (2) (3) 

Task 3 Levell Level 2 Level 3 1el4 

Non-standard partitioning (2) (!) (1) 

Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens (3) <ll (2) 

TaskS Levell Level 2 Level 3 

(06) (1) (2) (3) E 
Task 6 1 digit 2 digit 3 digit 4igit 
Writing multi-digit numbers (1) (2) (3) 

Task 7 1 digit 2 digit 3 digit 4 digit .. 
Reading multi-digit numbers (1) (2) (3) 

(1) (2) (3) 
Len~!h of session (minutes) 33 20 19 
No. interactions 82 8 17 
No. tasks 4 3 4 
No. task-steps 6 3 4 

(1) (2) (3) 

Effective familiar representation ungrouping and guided reflection 
mediation with guided. explanation requestion guided explanation 
strategies familiar representation previous ideas, with 

with guided explanation some guidance 
guided explanation reflection of type of , (focus on number of error 
digits), memory support 
guided practice and 

, transfer, guided 
reflection, familiar 
representations, guided 
use 

Ineffective seek explanation seek explanation 
mediation previous idea and 
strate~ies requestion 
Aspects of needed recognition of confusion, and does not 
functioning success reflect on what he has 

memory recall said, it can be quite 
inconsistent wrong 
began to question and low confidence 
challenge ideas 
needed explicit directed 
teaching 
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STOPV-DA individual data Wanda 

Task 1 Level I Level 2 Level 3 

Conservation (1)(2 

Task 2 Level I Level 2 Level 3 Level 4 

Standard place value partitioning (1\ (2) (3) 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (1)(2 
Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens :(1) 

TaskS Levell Level 2 Level 3 

(06) (j) 

Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (!\ 

Task 7 1 digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (1) (2) (3) E 
(I) (2) (3) 

Lengili of session (minutes) 34 24 17 
No. interactions 99 64 35 
No_ tasks 6 6 6 
No_ task-stees 9 7 8 

(1) (2) (3) 

Effective very explicit guided requestioning, with explanation with focus 
mediation explanations focus familiar representation, 
strategies explicit reflections of farrtiliar representation seek explanation and 

actions and respcnses, with guided link 
modelled actions explanation explanation of counting 
familiar representations modelled counting with by tens 
with guided explanation guide explanation 
explanation farrtiliar previous idea reflect error and 

, direct explanation and guided reflection requeslion. guided 
guided reflection practice with reflection 
cover part of stimulus, manipulating base ten 
dir>&t explanations, box blocks with guided 
structure, build up of explanations, box 
small Sleps structure 

Ineffective ungrouping and seek ungrouping and ungrouping and seek 
mediation explanation requestion explanation 
strategies exclanation 
Aspects of waits to be told, needs encouragement and encouragement and 
functioning support. set expectation recoguition of success recogrtition of success 

of respcnse and success and effort and effort 
low confidence, prefers 
easy tasks, needs 
memory support 
tries very hard, to 
succeed and to please, 
need to build on success 
small steps, one concept 
or idea at a time 
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STOPV-DA individual data Xavier 

Task 1 Levell Level 2 Level 3 

Conservation m 3' 
Task 2 Level I Level 2 Level 3 Level 4 

Standard place value partitioning rn 121 131 

Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (1)(2 

Task 4 Level I Level 2 Level 3 Level 4 

Counting by tens (1)(2 

Task 5 Level I Level 2 Level 3 

(06) (1) 

Task 6 1 digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers m 
Task 7 I digit 2 digit 3 digit 4 cligit 

Reading multi-digit numbers (1) (2) (3~ 

(1) (2) (3) 
Length of session (minutes) 26 22 15 
No. interactions 54 49 20 
No. tasks 5 6 3 
No. task-steps 9 7 4 

(1) (2) (3) 

Effective seeking recall; seek recall, to familiar representation. 
mediation interpretation and emphasise number. and seek explanation 
strategies reflection combined to requestion familiar previous idea 

ensure he saw things familiar representation. guided reflection 
as they were before seek explanation 
moving on familiar previous idea 
relating to previous guided evaluation , 
work 
familiar representation, 
seeking explanation and 
parallel representation 
with counters 
seeking evaluation 
strategies 

Ineffective regrouping ungrouping and seek ungrouping and seek 
mediation explanation explanation 
strategies 
Aspects of misconceptions are not 
functioning challenged. do not 

assume anything 
poor receptive 
language. needs 
constant praise and 
encouragement 
some anxiety, waits to 
be told. urging needed 
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I at times 
clear expresslve 
language 

STOPV-DA individual data Zoe 

Task I Levell Level 2 Level 3 

Conservation (l) 

Task 2 Levell Level 2 Level 3 Level 4 

Standard place value partitioning (J) (2) m 
Task 3 Levell Level 2 Level 3 Level 4 

Non-standard partitioning (I) 

Task 4 Levell Level 2 Level 3 Level 4 

Counting by tens 
~ 

()) (2) (>t 
Task 5 Level I Level 2 Level 3 

(06) (!) (2) (3r 
Task 6 I digit 2 digit 3 digit 4 digit 

Writing multi-digit numbers (!) 2) ~. (3) 

Task 7 I digit 2 digit 3 digit 4 digit 

Reading multi-digit numbers (I) (2) (3) 

(1) (2) (3) 
Length of session (minutes) 20 13 8 
No. interactions 55 36 7 
No. tasks 5 4 I 
No. task-steps 6 5 I 

(1) (2) (3) 

Effective paraphrase question familiar representation familiar representation, 
mediation seeking e~planation boxes and reading, for seeking explanation 
strategies from familiar evaluation, needed , 

representation, guided guidance 
reflection, linking 
reading and writing 
recalling previous 
meanings 
using bo~es, seeking 
explanations 

Ineffective seeking alternative remove groupings remove groupings 
mediation meaning seek evaluation 
strateldes 
Aspects of needed urging, waits to clear precise 
functioning be told, anxious, explanations 

distrusts own ability, makes connections 
gives up, prefers only gets flustered when 
easy tasks unsure, mumbles. needs 
explores ideas, seeks reassurance 
clarification needed encouragement, 

withdraws when unsure, 
won't risk, not confident 
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Appendix 6.3 

STOPV -DA: Number of Interactions 

No. No. No. 
Student Interactions Interactions Interactions 

(1) (2) (3) 

Zoe 55 36 1 ....... _ .. _ .............. __ ..... -_ ..... _ ........................................... _- ... _-_._ ............. "_ .. 

~'i(:~ ................... ......... ~~ ..................... :'I~ .................... JQ ........ . 
Wll,ll:<i.'!. ........................... 29. ....................... §:'l .................... }.~ .......... . 
Thomas 82 8 17 ...... _ .... _._ ... _ .... _-_ .......................... __ ....................... --.. - ............... _ .... _- .. --. 

. ~.~ ................................. ...1:'1 ............ _ .. __ .. J.1 ____ .. _____ ... _1Q_ ....... . 
B:a.:c.h.lI~L.... ...... _ .. ?Q __ ._ ........ A~ ............ _._J_~ __ ... . 
.I'.~tJJ, .. _..._ ............ _._~9._ ............ 2. __ .... _ ......... _._~._ ... .. 
~ .. at~Ji~ .......... _ ... ___ ....§:2_ ... _ .... _ ..... _ ... J.~ ...... _ .... _ ... _ .. J2_._ .... . 
M.~c:!i~_ .. ___ .... .1.4 ... _ ._ ..... _.!: ___ ..... _ .. ____ .. _~_ ..... .. 
1~~_ .. _ ..... _____ .. __ }t .... ___ ..... _:2_'2,. ___ .. ___ 1_~ ___ .... _ 
I.9._(:~~ ____ . ___ .... _ .... _ .. __ .. .4.7 ..... _._ ___ .. _.n ... _ ....... _____ ~ ___ .. ____ _ 
l~!_ .... __ ._. __ .. _.___ ___ 9 ..... _______ Q __ .. ________ .... _Q.___ 

~gr.i_<i. __ .. _____ .... ___ ... ___ .... _~_9. ... _ ... _ ..... ___ . __ ~_5. ___ ... _. _ .... _._2. ... _ .. _. 
R~llQ. ______ .. _ ....... _ ...... __ ]6.._ .. _____ __ .. __ .. 3..5. ______ ... __ . ______ ~Q __ .. _. 
Q!".ll£~ __ .. ___ .. ________ ...... __ Jt .. __J.~ ______ ._ .. _Q_. ___ _ 
f'i.r.l~y __ . _____ . ________ 6.!.__. __ ._._. __ ... _.4J.. ___ .... ____ .. _5._ .. _ .... . 
;I'l~~_ .... _ .... _ .. _. ____ . ___ .. 2._ ... _ .. _. ___ . ____ . ..? _____ .. _ .. ___ ...... L. __ ... _ 
P..l\l!!(:1. __ ._____ ____ .. _J..6. ___ . ____ ....... _._ ... 1.1______ __ .... ____ 9 ____ .. _ .. 
<:::hr:i~tgp.lJ,(:~ .. _ ..... _ ..... _ ... §._._. ______ . ___ . ___ .... L ... _. __ ._ .... _____ Q ___ .. _ .. 
13.!22~~____ __ .. _.9.6._ .. _ .. __ . .. __ n __ .. ____ }}.._ 
A!(:)[__J? _ .. _.:20 E .... 
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Appendix 6.4 

Patterns of mediation 

Task 1 Conservation o/number 

@®@ ~~ "Do you think there are 
more or less or the same 

oo~'b @ number of beans altogetheJ 
00 

00°0°0 @ 
oro~rego 

as before?" 

The initial strategy was to direct the focus onto the total number of beans, by more 

specific language and inclusive gestures. Once the total number of beans was re

established, the action of regrouping, by tipping some beans out of a cup and 

removing the cup was repeated. More specific language describing the action was 

used to emphasise the removal of a cup, not the beans. The description of the 

amount of beans being the 'same' was also reinforced. The action of tipping out 

the beans and removing another cup was repeated to finally establish that the 

student's conservation response was reliable . 

. A transcript of a typical mediation session for Task 1 is presented below. The bold 

writing identifies the scripted instructions and questions that were the same for all 

students. Res. indicates the contribution of the mediator, while the name of the , 
student identifies their responses. Actions are included in brackets. 

Res. (put 48 beans and 9 cups on the table) Here we have 48 beans. Put ten beans in 
each cup. 

Natalie (put all cups out, counted by ones into a cup at a time) 
·Res. How many beans are there? 
Natalie .. .48 

Res. Do you think lbere are more orless or the same number of beans altogether 
as before? . 

Natalie Less 

Res. Why? 
Natalie This one's got eight an these are all ten. 

Res. OK, so how many beans have you got altogether? 
Natalie 48 

Res. 48, so have we got the same or more or less than we had before? 
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Natalie 

Res. 
Natalie 

Umm 

Altogether? 
The same. 

Res. The same, so we've got all the same. OK (tipped out another cup) If I take that cup 
away, have we got more. or less, or the same number of beans altogether now 
as before? 

Natalie The same. 

The same. Why? Res. 
Natalie These two are ten and these were joined up to be ten and that's eight so it's 48. 

Res. 
Natalie 

Res. 
Natalie 

Ok so it's still the same? 
Yep 

And ifI do this (tip out a cup), what's happened now? 
It's still the same. 

Task 2 Standard place value partitioning and digit correspondence 

"Use these counting blocks to build 52." "How do you know that is 52?" 

D 
D 

Only one student received mediation on this task as all others provided highest 

level responses on the pre-test on all three assessments. Rachael gave no response 

to this question on the second assessment. The researcher paraphrased the question 

to reflect the procedure that Rachael used, and then reassured Rachael that she did 

know the answer. , 

Res. Use these counting blocks to build 52. 
Rachael (routine) 

Res. How do you know that is 52? 
Rachael (no response) 

Res. Why did you pick those instead of taking some more or less of these? Why have you 
got those? 

Rachael umm 

Res. Come on you know, tell me. 
Rachael Because there's five. Fifty there and two. 

Res. Yes. There's five. What's here? 
Rachael Tens 
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Res. So you do know! Did you think you'd get it wrong? Did you? 
Rachael rnrnm 

Res. Well you didn\ you got it right. There are five tens here and that makes fifty and 
you1ve got two ones, haven't YOll. 

Task 3 Non standard partitioning of twenty-six 

"Count these and write down how many." 

"Sort the counters into groups of 4. " .... 
•• • • 

o •• 
o 

.0 
.0 

• •• o 

o· 
00 

• • 
"Does this part of your 26 have anything to do 
with how many counters you haver 

Xavier's session is presented to illustrate the type of mediation which typically 

occurred. 

Res. TASK 3 (26 counters on the table) Count these and write down how many. 
Xavier (by ones) ... 26 

Res. Sort the counters into groups of fonr. 
Xavier There's not enough. 

Res. (Circle 2) Does this part of your 26 have anything to do with how many 
counters you have? . 

Xavier That there's two left over. 

Res. Circle 6 Does this part of your 26 have anything to do with how many counters 
you have? 

Xavier (no response) 

Res. 
Xavier\ 

Res. 
Xavier 

Res. 

Xavier 

Res. 
Xavier 

Res. 
Xavier 

Res. 

Xavier 

Res. 

Any idea? 
No 

Just think.bout this number, what number is it? 
26 

Now if we didn't group them (the counters), what does this 2 tell you about how many 
you've got? 
(no response) 

What about this one (6)? 
(no response) 

Tell you what, let's do it with this. Make 26 with these (base-ten blocks). 
(no response) 

You've got 26. Now think about the question again. What does this (2) tell you about 
the number 26 
That there's two tens. 

OK and that's what you've got with that, isn't it What does this one tell you? 
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Xavier Six little blocks 

Res. Six little blocks, six ones. All right, can you make that (counters), which is the same 
number as that (base-ten blocks), look a bit like that (base-ten blocks). 

Xavier (into rows) 

Res. OK. So what have we got? 
Xavier Two of these 

Res. Yes, what are they? 
Xavier Two tens and six ones 

This transcript from the session with Xavier illustrates the typical pattern of 

mediation that occurred for Task 3. 

Task 4 Counting by tens 
~~-------------------------, 

"How many beans do you think there are?" 

"Count them." 

"Count them again by tens" 

Hannah's session was more explicit than many of the sessions, however, it 

illustrated the general pattern of teaching which occurred. 

Res. (Given 97 broad .beans) How many beans do you think there are? 
Hannah 90 

Res. 
Hannah 

Res. 
Hannah 

Count them 
(very erratic counting, no pattern and no rhythm) ... 97 

Count them again by tens. 
(by twos giving value often to each two) 10,20, ... 100,101,102,103, ... 108,200, 
201, ... 300,303,304, ... 

Res. So how many does that make altogether? 
Hannah A hundred and ... I mean 709. 

Res. Are there 709 there? 
Hannah Yep, ... no. 

Res. How many? 
Hannah 97 

Res. So how did we get 709? 
Hannah I was counting wrong .. .! think. 

Res. When you count by ones, 1,2, 3, 4, 5. When you count by twos you go ... 2, 4, 6, 8 
(together) 

Hannah 2,4, 6, 8. (together) 
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Res. If you count by tens, what do you do? Can you count by tens in your head? 
Hannah Yes 

Res. 
Hannah 

Res. 
Hannah 

OK, got it? How do we do that with these? 
Go 10, 20, 30 ... (for each bean) 

Got to put them in tens. (mediator modelled) You do it now. 
(Counted ten, ... ten) 50. 

Appendices 

Res. Hang on, you haven't got fifty beans there though have you? How many have you got 
there? 

Hannah 

Res. 
Hannah 

Res. 
Hannah 

20 

20. Good girl, 10, 20, ... Keep going. 
(Continued counting tens) 

How many are we putting in each group? 
10 .... 40, ... 50, ... 60, ... 90 

Res. How many left over? 
Hannah 90, ... "I, 2, 3, 4, 5, 6, 7. 

Res. So how many? 
Hannah 97 

Res. Which is what you got when you counted by ones, and now you can count by tens too. 
Which is easier, counting by ones or tens? 

Hannah Tens 

Res. Yes, and you can check it more easily can't you. 

Task 5 Interpretation of the whole numeral '06' 

"What number is this?" 
USE BY: 0 6 APR 

'Why?" 

The following transcript illustrates the typical mediation pattern. 

Res. (present packet with USE BY 06 Apr) What number is· this? 
Natalie 6 0 or 0 6 

Res. 06 
Natalie no response 

Res. What does the nought do? 
Natalie 

Res. Why is the nought there? What's the 0 there for? 
Natalie 

Res. Any ideas? 
Natalie No 

Res. You know how you told me here that this (2 in 26), told you ... 
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Natalie 

Res. 
Natalie 

Res. 
Natalie 

Res. 

Natalie 

Res. 
Natalie 

Res. 

Natalie 

Two tens 

... and that (6), told you .. 
Six ones 

Six ones. Now look at this (06). What does this (0) tell you? 
No tens and six ones. 

Well done. That's exactly right If we had it round the other way and it was 6 0 what 
would that tell you? 
Six tens and no ones. 

And it would be sixty wouldn't it? 
Yea 

Cause it's that way, it's no tens and six ones. Do you know what the nought's doing 
there? 

Res. It's holding the place, for if there are going to be any tens. When there are some here, 
like here you've got two tens, the nought goes away and the two sits here instead. So it 
holds the place for the tens. 

Task 6 Writing multi-digit numbers 

"Write these numbers 3,6, 19,83, 109, 172, 1607,3045,6572." 

Task 7 Reading multi-digit numbers 

"Tell me what these numbers are." 

The two tasks, 6 and 7 were mediated together. Parts of a typical mediation session , 
are presented. 

Res. 

Wands 

Res. 
Wanda 

Res. 
Wanda 

Res. 
Wanda 

Res. 
Wanda 

368 

Write these numbers. Three, six, nineteen, eighty three, one hundred and nine, 
one hundred and seventy two, one thousand six hundred and seven, three 
thousand and forty five, six thousand five hundred and seventy two. 
(3 digit correct, 100607,30045, 6005072) 

Read these numbers. (5, 9, 13, 67, 40, 158, 603, 1004,2407,6251 on cards) 
(3 digit correct) one hundred and four. 2 hundred and 4,6 hundred and 51. 

(covered 62 in 6251) Whafs this? 
51 

(uncovered 2 in 251) 
251 

So if ifs got three digits it's a hundreds number. What is it when it's got four digits? 
(non-response) 



Res. 

Wanda 

Res. 

Wanda 

Res. 

Wanda 

Res. 
Wanda 

Res. 
Wanda 

Res. 

Wanda 

Res. 

Wanda 

Res. 
Wanda 

Res. 
Wanda 
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They're much bigger, they're thousands. You know when we have the blocks, the shorts 
-ones, the longs -tens, the flats -hundreds and the big cubes - thousands. So this is 
6,251. (drew boxes, ones, lOs, lOOs, 1000s) let's make some more thousands numbers 
by putting nnmbers in these 'boxes (wrote 6,391). Let's read it Six thousand, three 
hundred and ninety one. Read this one. (3453) 
Three thousand, four hundred and fifty three (slowly and tentatively). 

Well done, Wanda. You can read any thousand number now. Now we're going to get a 
bit tricky because we're going to use nought (wrote 2406). What number have I 
written? 
Two thousand, four hundred and .•. 

And six. The nought shows that there are no tens, so you just go on to the ones. Now 
try this one (1053). 
One thousand and ftfty three. 

Very good, and because the nought was there it told you ... 
No hundreds 
... (Session continued) 

Make up a number for me to write Wanda. 
One thousand and two. 

Alright rve got to.remember that One thousand and two. It has a one for the thousands 
and two ones. It must have two noughts in between to hold the places for the 
hundreds and tens. Right? 
Yes 

Alright look at these numbers. You said this was a hundred and four. It's not a hundred 
and fouris it? What is it? 
One thousand and four. 

One thousand and four, good girl. What's this one? 
Six thousand, two .. 

hundred 
and ftfty one. 

Res. ' Good now I want you to write down three thousand and forty ftve. 
Wanda (wrote 3,045) 

Res. Excellent OK, one more. . .. (Session continued) 

These transcript excerpts have illustrated the type of mediation that occurred for the 
tasks. 
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Appendix 6.5 

Mediation strategies defined 

The mediation strategies used in the dynamic assessment are defined. This 

complements the Table 6.6 in which they are summarised and illustrated. 

Strategy 1 Explanation, Description, Interpretation, or Summary 

The first strategy is the explanation, description, interpretation or summary of 

information, actions, or concepts. The lowest degree of intrusiveness for this 

strategy would be to seek an explanation, description, interpretation or summary 

from a student. A moderate degree of intrusiveness would be the researcher guiding 

an explanation, description or summary from a student, and the most intrusive form 

of this strategy would be for the researcher to provide an explanation, summary, 

interpretation, or description. 

Strategy 2 Task question 

The repetition of a task question was considered a separate strategy. This occurred 

for different reasons. The task questions were reintroduced following some 

teaching, as probes, or were applied to parallel tasks. The researcher repeated a 

question directly, paraphrased it, or elaborated the meaning, providing additional 

meaning to the question. 

, 
Strategy 3 Recall 

Another strategy that was used was the recall of information, concepts, and actions 

from within the tasks or from earlier parts of the session. This included the 

information provided within the task question and other details of teaching. There 

were three degrees of intrusiveness within this strategy. The researcher could seek 

recall from the student, could guide recall, or provide the recall. Other supports 

such as having information available for reference on paper, by note-taking, or in 

other forms were also included in this strategy. 
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Strategy 4 Focus 

The strategy of focusing learning was also used. The three degrees of intrusiveness 

were seeking the focus from the student, guiding the focus, and providing the focus 

explicitly. This strategy occurred through verbaIisations, gestures or a combination 

of both. 

Strategy 5 Alternative 

The teaching included the introduction of information, concepts, and procedures that 

were alternative to those being used by a student. This was also done across the 

three different levels of intrusiveness. The researcher could ask the student for other 

ways of doing or thinking about the task, could guide this generation and 

exploration of alternatives, or could provide an alternative. If the student was 

following an alternative pathway, generated during the session, the researcher could 

accept the exploration, guide it or model it. 

Strategy 6 Connection 

A useful teaching strategy was to link the teaching to previous aspects of the session 

or to other aspects of place-value numeration, i.e., to make connections between 

information, concepts and actions. The researcher could seek a link from a student, 

could guide a link, or could provide.a direct link. The link could be to ideas and 

concepts dealt with previously during the session, to earlier tasks, or the links could 

be between different aspects of numeration. 

Strategy 7 Representation 

The use of concrete and visual representations of numbers during the teaching was 

considered a separate teaching strategy. The representations available for use 

included the material representations such as the base-ten blocks, the counters, 

beans, etc. used in the tasks, as well as p\lper and pencil for graphic representations. 

The researcher could provide access to materials, and invite the student to use the 

representations. This was the least intrusive approach. The next degree of 

intrusiveness would be for the researcher to guide the student in the use of materials, 

suggesting an appropriate representation and possible use, and the most intrusive 

form of the strategy would be for the researcher to model the use of the materials. 
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Strategy 8 Reflection 

Reflection was used as a teaching strategy during the sessions. This occurred in 

three different ways. The reflection of verbalisations from a student occurred, and 

was directly repeated, paraphrased (same meaning different words) or was reflected 

with elaboration. The actions of the student were also reflected, and this became a 

description (strategy 1) or an interpretation of an action (strategy 2). Reflection was 

also provided of the learning strategies, and participation and responses of a student. 

This strategy involved the repeating of self-reflections made by a student, the 

paraphrasing of such co=ents, or the elaboration of them. It also involved the 

identification and acknowledgment of learning effort and strategies, the seeking of 

such reflections, the guiding of reflections or the description and interpretation of 

the student's learning by the student. 

Strategy 9 Evaluation 

Evaluation of the responses of the student were either sought, guided or provided by 

the researcher. These involved direct yes/no evaluations, evaluations with some 

focus, or evaluations with explanations of why a response was incorrect or correct. 

Strategy 10 Transfer 

At times the transfer of learning to parallel tasks was used. This was used to allow 

the practice of concepts learnt during the session, development of confidence with a 

concept, the exploration of concepts derived from the task, or investigation of the 

student's. grasp of concepts by the researcher. 

Strategy 11 Emotional focus 

Teaching strategies that verbalised emotional support were also used. These were in 

conjunction with non-verbal strategies that were used to optimise the relationship. 

The verbalised strategies involved differing degrees of intrusiveness. The strategies 

focused on expectation, acknowledgment, collaboration, confidence, reassurance, 

encouragement, or a combination. The non-verbal strategies were considered to be 

least intrusive of the emotional strategies while the verbal strategies were either 

moderately or most intrusive. 
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In summary, the researcher used counselling and interviewing skills to establish an 

optimum teaching-learning relationship with each student. Within that relationship, 

teaching strategies were selected, during the session, in response to the individual 

learning needs of each student. The selection of teaching strategies was guided by 

the structure of the tasks, and the materials available. It was also considered within 

the researcher's perception of each relationship and of the particular cognitive, 

social and emotional functioning of the student. 
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Appendix 6.6 

STOPV-DA (1): Mediation analysis 

This appendix contains the murative and analysis of the mediation that was carried 

out on the first assessment occasion to illustrate the analysis. It is ordered according 

to the tasks as they were administered. 

STOPV-DA (1) 

The mediation used across the class for each task was developed from the structure 

and materials of the tasks, the aspects of place-value numeration underlying the 

seven tasks and the defIned levelS of performance. The strategies were defined in 

Appendix 6.5 and described across the dimension of degree of intrusiveness. The 

patterns of mediation employed during the study were adapted to meet specific 

needs of each student. The strategies used across the class for each task are 

described, with the resulting outcomes for the students. 

Task 1. Conservation of number 

®@~ ~@ ''Do you think there are 
more or less or the same 

oo'b°o ® number of beans altogethe, 00 . oo~~ @ 
oro%'&go as before?" 

Eight students did not demonstrate conservation of quantity on the administration of 

this task" and therefore required mediation. Student comments referring to the table, 

or the cups, suggested that the students had not interpreted the task question to 

include all the beans, as intended, and that the meaning of the task question needed 

to be clarifIed. The initial mediation strategy employed was to direct focus on to the 

total number of beans, by paraphrasing the task question and incorporating gestures. 

This strategy is illustrated through an excerpt from Chris' mediation. The words 

and actions that were contributed by the student are labelled by name and those 

contributed by the researcher are marked Res. These pairs of contributions, that 

make up one interaction are grouped. Descriptions of actions are included within 

square brackets. 

Res. Look at these altogether, including those and these [gestured to beans in cups and on 
table]. Are there the same number, more, or less than we had? 

Chris Same. 
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Res. Why? 
Chris Because you didn't take any away. 

For four of the eight students who received mediation on task 1, the verbal and 

gestured inclusion of all the beans with a paraphrased question was enough to 

support their demonstration of conservation. These students needed between one 

and nine interactions (Chris-one, Alex-two, Natalie-seven, Zoe-nine). These 

outcomes supported the impression of the researcher that the format and language of 

the task confused some students and contributed to them providing a lower level 

response than they may have been otherwise able to. For four students, more 

intensive mediation, involving memory support, repeated task with explanation, as 

well as another similar, less complicated conservation task, occurred. These four 

students had fIfteen (Xavier), sixteen (Farley), twenty-nine (Wanda) and thirty-one 

interactions (Brooke). 

The strategy of the inclusion of beans and the paraphrasing of the question was not 

enough for four students who needed more intrusive strategies. Farley needed more 

intensive and intrusive mediation, although it was still directed at the clarifIcation of 

the meaning of the task. His responses indicated that he was focusing on the beans 

in the cups only, and he needed several interactions from the researcher to establish 

for him that the question was referring to all the beans. Then he provided a 

conservation response. 

Xavier, Brooke and Wanda needed mediation that was aimed at other aspects of 

their leaining. They needed mediation focusing on conservation; they required 

more challenging of their ideas that the number of beans had changed. Brooke 

remembered how many beans there were but still said that there were different 

numbers. 

Res. How many beans are here? 
Brooke Forty eight. 

Res. How many did we have before? 
Brooke We had forty eight. 

Res. We had forty eight and now we have forty eight Have we got the sarne number of 
beans? 

Brooke No. 

This series of interactions suggested some problems with Brooke's understanding of 

the language being used. The researcher followed this issue up by seeking an 
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explanation from Brooke, who said "Well you had forty eight and then you tipped 

ten more in there." This explanation suggested that the grouping was the difficulty 

so the researcher reinforced the inclusion of all the beans in the cups and on the 

table, and explicitly described the action of tipping out beans from a cup on to the 

table. 

Res. Where did the ten come from? 
Brooke [No responsel 

Res. From here didn't it? So how many beans have we got here now, altogether? 
Brooke Eighteen. . 

Res. Altogether. 
Brooke [Counted again by tens and ones] Forty eight 

Res. Forty eight, and that's how many we started with and we've still got forty eight, so is 
that the same? 

Brooke Yep. 

Res. It is, we've got the same number. [Tipped out another cupl Think carefully. Are there 
the same number or are there more or less beans than we had a minute ago? 

Brooke They're not the same number any more. 

Res. Why not? 
Brooke Because you just put out a ten. 

Res. Did I take some beans away? 
Brooke No. 

Res. Did I bring some new beans here? 
Brooke No. 

Res. So how can we have any different from what we had a minute ago? 
Brook;e Because if you put some tens in the cups and I just count them all and then you put 

some more tens out and I have to figure out more or less. 

Brooke's explanations were confused. She ignored the concrete numbers. The 

researcher repeated the action of tipping out beans on to the table and described it as 

it happened, emphasising that no new beans were added to the group and no beans 

were taken away. This pattern of mediation occurred three times before Brooke 

responded that the number of beans was still the same. Brooke's understanding of 

the task question seemed to do with "same" or "different" being a reference to 

arrangement rather than to nmnber. 

Xavier stated that he had seen beans removed from the table, so the researcher 

asked Xavier to count the beans. When asked whether this was the same number as 

before he could not remember how many beans were there at the beginning. The 

researcher then used four interactions to reinforce the number of beans, through 
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description and re-counting. Wanda also needed some support to retain the number 

of beans in her memory, before it could be used in the comparison. 

Res. 
Wanda 

Res. 
Wanda 

Res. 
Wanda 

Altogether how many did we have? 
[no response] 

You tell me. How many beans did I tip out on the table fIrst? 
Ten. 

Forty eight 
Forty eight 

Wanda's mediation involved other arrangements and groupings of the beans. This 

was done to reinforce the idea that there was still the same number although they 

looked different. 

Res. So it doesn't matter what grouping I put them in there's still forty-eight Let me try a 
different one. [put aU beans in one group] How many now? 

Wanda 

Res. 
Wanda 

Res. 
Wanda 

Forty-eight 

[spread out the beans] How many now? 
Forty eight 

Why? 
'Cause they're stiU aU here. 

Res. You're right They're still aU here and even though they're spread out more and take 
up more space, still only forty eight isn't there? 

Wanda Mmm 

This visual arrangement approach was taken because Wanda explained that "It just 

looks like there's a larger number" in her initial response to the task. The researcher 

was not confident that this conception had been challenged sufficiently and so went , 
on with another more simple conservation task that emphasised the visual space. 

Res. [two rows of eight beans, one spread out] Which row has more beans in it? 
Wanda Frrst one. 

Res. Why? 
Wanda 'Cause they're a larger number and you can see it's more. 

Res. OK, so they take up more space? 
Wanda Yes. 

Res. Would you like to countboth the rows and see if they are the sarne. 
Wanda [counted each eight beans] They're the sarne. 

Res. They're the same. So even though they look like there's more in it [pointed to one 
row] it really hasn't has it. It's got more spaces. It's got spaces in between them. 
We'U squash this one up and spread this one out. Which one looks like it's got more 
now? 
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Wanda This one. 

Res. It looks like it's got more. Has it? 
Wanda No. 

This extra conservation task was also used with Xavier and Farley for checking that 

they had grasped the concept of conservation during the original task. Xavier had 

just responded appropriately to three successive tipped out cups. 

Res. Can't trick you can 1. [placed a row of eight beans] How many? 
Xavier [counted] Eight 

Res. Eight. [pushed row together] How many now? 
Xavier Eight 

Res. But I've moved them. How come there's stin eight? 
Xavier Cause you haven't taken any away. 

In this response Xavier demonstrated an understanding of the conservation of 

quantity even though the arrangement altered. Farley's response to a similar task 

also confirmed an understanding of conservation of quantity. 

The analysis of this mediation indicated that four of the students had difficulty with 

the language and structure of the task, and that this was the reason for their level 1 

responses. Clarification of the intention of the task question allowed them to 

demonstrate that they had acquired conservation. For four students this was not 

intrusive mediation, however, one student required more intrusive mediation with 

this same focus while the other three students needed more mediation to support 

them in .demonstrating conservation. 

Task 2 Standard place value partitioning 

"Use these counting blocks to build 52." "How do you know that is 52?" 

D • 

No mediation was provided for this task, as all the students performed at the highest 

level in the pre-test. 
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Task 3 Non standard partitioning of26 counters 
,------~-~---=------------, "Count these and write down how many." 

"Sort the counters into groups of 4. " .... ••• • •• • • • • •• • • • • • •• • •• 

"Does this part of your 26 have anything to do 
with how many counters you have?" 

Mediation for task 3 was provided for eighteen of the twenty-one students. Two of 

the students stated that the '2' meant twenty and the '6' meant six, level 3 (of 4 

levels) responses in the pre-test. The mediation for these students involved seeking 

further explanation from the students, to see if they could indicate the meaning of 

twenty to be two tens. Neither of the two students provided this meaning when the 

researcher sought further explanation. Base-ten blocks were then used to provide a 

concrete representation of the tens, and further explanations were sought. One 

student, Alex, provided the appropriate meaning after a low-level reference to the 

blocks. 

Res. What is the two then? Two doesn't mean twenty, so what does it mean? What are 
they, two whats? Two units? Two ones? 

Alex [No response.] 

Res. We've got ones here. These are our units. If these are our units or ones, what are 
these? [pointed to blocks.] 

Alex Tens. 

Thomas needed more explicit guidance to refer to the tens. 

Res. 
Thomas 

Res. 
Thomas 

Res. 
Thomas 

Two of those, which makes twenty, but it tells you that there are two what? 
[No response.] 

What are these? 
Rods. 

Yes. How many in each one? 
Ten. 

Thirteen students gave a response in the pre-test which applied the numbers to 

physical objects or the groups of counters in front of the student. Ten responses 

referred to the groupings constructed in the task, six /Voups and the two left-over 

counters, while three responses involved other mea\iings such as "there's four in 
. ,-',~ 

that [pile] and two in that which makes six." Three students gave no response or 

stated "No" to the questions asking what each digit had to do with the number of 
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counters. 

The general pattern of mediation which occurred for these sixteen students began 

with seeking alternative meanings and further explanations to determine if there was 

further understanding than indicated by the initial response. An expectant and 

encouraging question was used with three students who had given no response to 

one of the questions. This strategy was not effective. Daniel's response illustrates 

the lack of effectiveness of the strategy. 

Res. 

Daniel 

Res. 
Daniel 

Does this part ['6'] of your 26 have anything to do with how many counters you 
have? 
[No response.] 

Any ideas? 
No. 

Farley was referred to the number '26', as he had written it, to see if he could 

provide the interpretation without any further support. His garbled response, 

printed here, indicated a whole number understanding. 

Res. 
Farley 

Res. 
Farley 

Res. 

Farley 

OK. How many have we got? 
Twenty-six. 

OK Twenty-six. Tell me what this means. What's the six [in '26'] telling you? 
That there's some six and two units, that you've got two in there and got six in 
there equals twenty-six . 

. OK. Tell me more about that what do you mean you've got two in there and you've 
got six. What does that mean? Can you show me? 
The two and you've got six there and the number equals twenty-six. 

The researcher then removed the constructed groupings of fours, by placing all 

twenty-six counters in one pile and asked the task questions again. This strategy 

was used for fourteen of the students. Of these, Laura provided a level 4 response 

with the removal of the groupings of the counters and repetition of the question. 

Three other students, Daniel, Maddie, and Ingrid, provided a level 3 response, 

mentioning twenty in their interpretation of the digit '2'. Six students gave no 

meaning to the digits when referred to the combined group of counters. 

Two students repeated the meanings of the digits based on the groupings of fours 

used in the task, and two students explored alternative meanings based on 
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groupings, e.g., 

Res. What does the six tell you? 
Zoe The six tells you, well if you had six in each group it would tell you that there were 

six in each group. 

These students were supported in exploring their grouping meanings and guided in 

their evaluation of the meanings once the groupings were constructed. The 

mediation for Zoe explored groupings of six. 

Res. OK, try that, see if that works. 
Zoe [constructed groupings of six.] 

Res. OK, so what have you got? Six in each group. 
Zoe And one left over. 

Res. And one left over. So that could tell you there were six in each group so what does 
this one ['2'] tell you then? 

Zoe TeIls you, tells you how many are left over or something. 

Res. OK, but we've only got one left over haven't we? Alright, maybe there's another 
way. I tell you what we'll do, we'll use these [Blocks] and see if this helps. You 
make twenty-six using those and let' 5 see if we can work out this. 

The next strategy involved the use of the base-ten block representations that all 

students had used successfully in the previous task. The base-ten blocks were used 

to make twenty-six and the"task questions were asked again. The students had all 

been able to provide this interpretation for fifty-two in base-ten blocks in an earlier , 
task. The first response hef<\ illustrates the immediate response provided by four of 

the students. 

Res. Now what does this ['2'] have to do with how many you've got? 
Grace There's two tens. 

Res. Now what does this ['6'] have to do with how many you've got? 
Grace There's six ones. 

Four other students took longer and needed more encouragement or guidance in 

making the interpretation. Natalie's trapscript illustrates the nature of mediation 

provided. 

Res. 

Natalie 

Res. 

Let's have a go with it with these. Make twenty-six with these [blocks] and we'I1 
see if we can work out what that's all about 
[performed routinely.] 

Just think about it with what you've got there. Does this part ['6'] of your twenty
six have anything to do with how many you've got there? 
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Natalie 

Res. 
Natalie 

Res. 
Natalie 

Mmm 

What does the two tell you about what you've got there? 
Two tens. 

What does the six tell you? 
That there's six ones. 

Three students, Kieren, Maddie, and Daniel, provided level 3 responses to the base

ten blocks strategy although they had all given level 4 responses in the previous 

task. Kieren's transcript illustrates this type ofresponse. 

Res. 

Kieren 

Res. 
Kieren 

Res. 
M 

Same numbers, right? They just look a bit" different. This one's already been 
grouped into tens and this one is all in a pile. What does this ['2'] tell you ahout 
how many you have? 
These. 

What? 
These are twenty [Gestured to ten blocks]. 

Ah, so that tells you there's twenty, what does this ['6'] tell you? 
There'.s six [Gestured to unit blocks]. 

Two students, Hannah and Farley, gave procedural explanations for the meanings of 

the two digits. Both of these students explained the tens and ones related to these 

blocks, when explanations were sought by the researcher, e.g., 

Res. 

Hannah 

Res. 
Hannah 

Res. 

Hannah 

Res. 
Hannah 

Now thinking about what you've just done, looking at them, you've got this many. 
What does thisone here ['2'] tell you about what you've got there? 
Ummm That we start with two. 

Two what? 
Two tens. 

Oh OK. So when you were making the number you started and got two tens 
because this told you you had to have two tens? 
Yes. 

OK, and what about this one. 
That told me I had to have six ShOrls. 

Although the intervention for most students followed this pattern, two students were 

initially given the base-ten block strategy rather than the regrouping of the all 

counters into one pile. This was done because of the researcher's perception that 

they wonld not have been able to provide a meaningful response to the less intrusive 

strategy and the extra frustration and time used would not be helpful. One student, 

Brooke, had already received considerable mediation of 31 interactions on the first 

task. Rachael provided no response to each of the task questions in reference to the 

base-ten blocks and needed some further mediation to elicit her rationale for 
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constructing the number twenty-six as she did. This discussion about how she 

chose the blocks to make twenty-six was used to focus on the tens and ones 

represented in the blocks. 

Res. 

Rachae! 

Res. 

Rachae! 

Res. 
Rachae! 

Res. 
Rachae! 

Res. 
Rachae! 

Res. 
Rachae! 

Res. 
Rachae! 

Res. 
Rachae! 

Res. 
Rachae! 

Let's see if we can find out what it does mean. Can you make twenty-six using 
these [base-ten b!ocks.] 
Done. 

So you've got twenty-six here [blocks] and twenty-six here [conuteIS]. Now think 
again, about these. Does this digit here tell you anything about what you've got 
here? . 
[no response] 

What about this one? 
[no response] 

How did you know to get two of those and six of those? 
I did it by tens and ones. 

You got out two longs. Why did you get two out? 
Because it's in the twenties. 

Oh, because it makes twenty and that tells you ... 
Twenty. 

So this one here told you you had to get two of those to make twenty, is that right? 
Yes. 

And what are those? 
Tens. 

Two tens, and two tens make twenty. And what did this ['6'] tell you? 
To get six ones. 

Brooke provided a level 2, face-value response, when asked for the digit meanings 

in relation to the base-ten blocks. She needed researcher use of language to clarify 

her meanings. 

Res. 
Brooke 

Res. 

Brooke 

Res. 
Brooke 

Res. 
Brooke 

Res. 
Brooke 

Can you make twenty-six with these [blocks] Brooke. 
There you go. 

OK, now that is that many as well isn't it? So they both have twenty-six in them. 
Now think about my question again. Does this part ['2'] of twenty-six tell us 
anything about [pointed at blocks.]. 
No. 

Does this part ['6']? 
Yes .. 

What? 
It te!1s you that there's a six in it 

There's a six in it. Where's your six in this [the blocks]? 
There. 
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Res. 

Brooke 

Res. 
Brooke 

There, good girl. So this part tells you that there are six ones sitting there, what 
does this part tell you? 
It tells you these two. 

Ah. There's two longs or two tens. 
And there's six small or six ones. 

One student. Laura, was given the base-ten block intervention although she had 

. provided a level four response from the whole grouping of the counters. This was 

done to reinforce and provide opportunity for her to link her tentative meanings for 

the two digits to a familiar representation, the base-ten blocks. Laura's first 

response "all of them" supported the researcher's perception that the tens and ones 

meanings provided by Laura were tentative and needed some consolidation. 

Res. OK, now show me what the six and the two mean using that. 
Laura All of them. 

Res. What does the six mean, with what you've got. what's the six? 
Laura Ones. 

Res. Six ones, so you've got six ones. OK, what does the two mean? 
Laura Tens, and I've got two tens. 

Following the use of the base-ten blocks, the students were then referred again to 

the pile of counters and were supported in making a grouping which paralleled the 

base-ten representation of tens and ones. The means of making this parallel was left 

open to the students, usually through the request to "make these look something like 

the bloC;ks." 

Five students (Hannah, Grace, Daniel, Xavier, and Natalie) provided clear , 
explanations of the groupings they constructed. 

Hannah 
Grace 
Daniel 
Xavier 
Natalie 

There's ten and there's ten and then I've got six left. 
Two rows of tens and six units left. 
I've made the counters into two tens and six. 
Two tens and six ones. 
You've got ten counters and then another ten to make twenty and then you've got 
six counters to make si~ and then it's twenty-six. 

Five other students were given a summary of the constructed groupings by the 

researcher. These students had previously shown understanding and the strategy of 

getting them to make the groupings of the counters to represent the tens and ones 

had been used to consolidate or reinforce the concept. They all constructed clear 
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groupings of tens with six left over. The summary given to Peta is typical of the 

summary given to these students. 

Res. You have made it look like that haven't you, so you've made two groups of ten, 
two rows which is what that is, and there's six left over. 

Four students, Rachael, Farley, Brooke, and Laura, provided interpretations of the 

groupings that referred to twenty and six. The researcher then sought and guided 

explanations to reach the level 4 interpretation of tens and ones. Rachael's 

mediation is presented here. 

Res. 
Rachael 

Res. 
Rachael 

Res. 
Rachael 

So what you've got is your two tells you 
Twenty. 

And your six tells you 
Six. 

Six left over. Over here we've got 20 but it's made into two whats? 
Two tens. 

Two other students, Wanda and Zoe, required assistance constructing groupings of 

the counters to "look like" the blocks or to explain what twenty-six means. Wanda 

asked "Do I put them in to groups?" and when encouraged to try and make it "look 

like the number we've got there [in the blocks]" she constructed the groupings of 

fours as used at the beginning of the task. She was referred back to the base-ten 

blocks and the groupings. 

Res. 

Wanda 

Res. 

Wanda 

Res. 
Wanda 

You've made it into groups of four again like we did a minute ago. But these ones 
[the blocks] over here haven't got groups of four, what have they got groups of? 
Ten. 

Tens. And you said that this tells you there are two tens. Can you make these look 
like you've got two tens. 
[constructed two groups of tens.] 

Alright have we got two tens? 
Yes. 

Zoe also needed a lot of support to construct the groupings with the counters. 

Res. OK we'll just stop a sec. Go back to these again. This two tells you there are two 
tens and this six tells you there are six left over. Can you make these counters look 
like those? So there are two tens and six left over. 

Zoe [No response.] 

Res. We can't stick them together like we stick these together can we! I suppose we 
could but we're not going to do that So how can we make them look a bit like this? 
Two tens and six left over. 
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Zoe [very slow and deliberate movement of each counter.] 

Res. Yeah, so you've got your ten. 
Zoe Yeah. 

Res. And another ten, and six left over. So twenty-six that's your twenty, two tens and 
six. The same as this here. 

Zoe Yep. 

Further mediation occurred for Laura and Zoe as the researcher determined that 

their understanding was tentative. The mediation strategies used involved the 

introduction of similar tasks so that the students could transfer the concepts. Laura 

was given two other numbers from which to interpret the meaning of the two digits. 

'15' was written on paper and Laura was asked to make the number with blocks and 

then explain the meaning of the digits. She immediately provided the interpretation 

"one ten and five ones." She also constructed the number using the counters to show 

the tens and ones. Her understanding of this was tentative so another number was 

introduced. She was asked to interpret 23 and did so correctly, "two tens and three 

ones." Zoe was given one transfer task and was able to interpret the tens digit 

immediately but gave confused responses for the units. She used the blocks 

efficiently to make the number. 

T(]$k 4 Counting by tens 
~~-------------------------------. 

"How many beans do you think there are?" 

"Count them." 

"Count them again by tens" 

Eleven students provided level 4 responses to this task, demonstrating the process of 

counting by tens. These students did not receive any mediation, apart from two of 

the students who were assisted in evaluating and self-correcting errors in counting. 

Errors in counting were ignored to an extent as it was the process of counting that 

was the focus of the task. For the ten students who provided lower level responses, 

mediation involved explanation and modelling of counting by tens, along with recall 

and focus on the number of beans. The researcher focused on the groups and the 

beans left over, while providing the language for reflecting on the task. Because 

this was a procedural task, and no new concepts were introduced, the intensity of 

mediation was minor. 
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Four students (Brooke, Alex, Zoe and Rachael) grouped the beans into tens, 

however, their actions and verbal self-talk indicated that they had not used the 

system of tens and the system of ones. Two of the students, Zoe and Rachael, were 

counting by ones while grouping into tens. One student, Alex, reported that he 

"didn't count them" he 'just put them in groups of ten." The mediation employed 

for these students included reflection on wl1at the students were saying as they 

moved the beans, and modelling of counting by the researcher. One student, 

Brooke, was grouping into tens and then could not deal with the one group that was 

less than ten and needed some support to deal with the ones as well as the tens. 

Res. 
Brooke 

Res. 

Brooke 

Res. 
Brooke 

Res. 
Brooke 

Res. 
Brooke 

Let's count it again by tens 
One, two three, four, five, six seven, eight nine ten, [repeated] and I can't make ten 
with thaL . 

Ok you can't make ten with that. You've got some left over, so how many beans 
are there? 
Ten, twenty, thirty, forty, fIfty, sixty, seventy, eighty; ninety, one hundred. 

But you said you didn't make ten with one of them. So it can't be a hundred can it? 
Ten, twenty, thirty, forty, fIfty, sixty, seventy, eighty, ninety, 

Ninety what? 
[no response] 

Ninety-one, ninety-two, 
Ninety-three, ninety-four, ninety-five, ninety-six. 

Six students, when asked to count the beans by tens, counted each bean as ten. The 

researcher used guided evaluation of the students' responses of the number of beans 

when they gave values of ten to each bean or pair of beans. 

Res. ' 
Hannah 

Res. 
Hannah 

Res. 
Hannah 

Res. 
Hannah 

So how many does that make altogether? 
A hundred and, I mean seven hundred and nine. 

Are there seven hundred and nine there? 
Yep,no. 

Howmany? 
Ninety seven. 

So how did we get seven hundred and nine? 
I was counting wroog, I think. . 

Hannah concluded that she had counted incorrectly, however, Chris was not 

concerned about having counted to nine hundred and ninety. In fact he justified the 

answer by saying that he had "counted by tens." For all these students, the 

researcher then used explanation that counting by tens involved grouping into tens, 

and she modelled the counting as required. 
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Res. I want you to count them again and when we say by tens what I mean is that 
instead of counting one, two, three, four, five, you can group them into tens 
(counted 2 groups) How many? 

Parley Twenty. 

All six students counted by tens following this form of explanation. Two students, ? 

and ?, were efficient in their counting, while four of the students, ?/?/, were at times 

slow, deliberate and made errors. They seemed to be considering the new 

procedure provided for them by the researcher. 

The mediation employed for this task involved guided evaluation, explanation, links 

with counting by ones and twos, modelled process and description (self-talk). 

Task 5 Interpretation of the whole numeral '06' 

''What number is this?" 
USE BY: 06 APR 

'Why?" 

All students received mediation on this task, except for Jack. The mediation 

involved relating the two-digit number '06' to '26' in the previous task, and using 

base-ten blocks to construct the number. 

The meaning of the digits in '26', as taught in Task 3, or '60' if the student 

commented on the order of the digits, were used for all the students. Connections 

were gui,ded. Zoe made the link quickly. 

Res. Remember how we talked about [refer to '26'] that being the number of tens and 
that's the number of ones? 

Zoe Units. 

Res. Yep units, so when you've got that number ['06']. 
Zoe No tens and six ones. 

Sam needed more structured guidance. 

Res.. It's the same isn't it? I wonder why they put that in. Let's see if we can work it 
out You know how you told me that this was two tens and six 

Sam Sixes. 

Res. No not six sixes. Six 
Sam Ones. 

Res. Six ones, good boy. Here we've got a number that's got six ones ['26']. How many 
tens? 

Sam Zero. 

388 



Appendices 

Base-ten block representation of the number '06' was used for three students, in 

conjunction with the guided links to the previous task. This was used to reinforce 

the understanding of digit correspondence that seemed to be tentative for these three 

students. 

Res. 
Thomas 

Res. 
Thomas 

Res. 

Thomas 

Res. 
Thomas 

Res. 
Thomas 

Res. 

Thomas 

The two told us there were two tens didn't it So what is the nought telling us? 
[mumble] Nothing. 

Nothing. No tens. No tens in that number are there? 
No. 

'Cause it's number six. You make it for me using these [blocks] What will you 
need? 
Only need six. 

You just need six, six ones, don't you. 
[takes six units.] 

So you've made that number ['06'] how come you didn't get any tens oul? 
There's no tens. 

Good boy, there's no lens. That's telling you there's no tens. If you'd made this 
number how many tens would you get out? 
Two. 

The other concept of this task was the role of the zero as a placeholder. This 

concept was taught through direct explanation for all twenty students, as no-one was 

able to explain this role. The form of explanation is illustrated from Daniel's 

transcript. 

Res. Do you know why it's there? No OK rll tell you. It's just sitting there beside the 
six to hold the place for the tens. It might not be the 6th of April it might be the 
26th of April and if it was the 26th there would be a two there. So it's balding the 
place for that, if we decide to make it a ten or twenty. . 

Tasks 6 & 7 Reading and writing multi-digit numbers 

"Write these numbers 3,6, 19,83, 109, 172, 1607,3045,6572." 

"Tell me what these numbers are." 

Sixteen students received mediation on one or both of these tasks. The mediation 
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for these two tasks was combined, as they are integrated skills. Each student's 

success with numbers within the task was used as the starting point for mediation. 

Generally, the link between the written number and the number names was the basis 

of the mediation for these tasks. The numbers written by the student, or the 

numbers written on cards, were re-read and compared to the attempts to write large 

numbers, or the student was focused on the large number as read and then asked to 

write another similar number. The student was then referred to the attempted 

written numbers from the task. Seven students read larger numbers than they could 

write so the starting point for the mediation was with the numbers the student could 

successfully read. Five students read four-digit numbers but made errors writing 

them (peta, Grace, Ingrid, Maddie, Zoe) and two students read three-digit numbers 

but made errors writing them (Rachael and Brooke). Two students wrote three-digit 

numbers correctly but made errors reading them (Xavier and Thomas), while eight 

students read and wrote the same size numbers (Brooke two-digit, Wanda, Laura, 

Farley, Alex, Hannah, Kieren, Natalie three-digit numbers). 

The aspects of place value that were the focus of the other tasks were also important 

in these tasks and were highlighted as appropriate. These included the number of 

digits in the numbers, the names aud values of the positions of the digits within the 

numbers, and the role of zero as a placeholder. The key strategies used in this 

mediation involved the evaJuation of the attempted written or read numbers. For 

some students repeating the number that was written was enough to support their 

successful correction of their written number. Ingrid corrected both of her two . 

errors after hearing her attempt read out along with the repeated task number. The 

mediation for Ingrid was short but after this success in evaluation through hearing 

the numbers, she was encouraged to read her own attempts to check they were 

correct. 

Res. You just read those really well. So let's go back to this one. It should be one 
thousand, six hundred and seven. How could you change it to be one thousand, six 
hundred and seven. At the moment it says one thousand, six hundred and seventy. 

Ingrid Oh! [wrote 1607.] 

Res. Why did you do that? 
Ingrid Because that means no tens just seven. 

Res. And here, [pointed to1670] how many tens did you put in it? 
Ingrid Seven 

Res. Seven tens and no units, and it had to be the other way round. OK good. Listen to 
this one again. Three thousand and forty-five. 

Ingrid [wrote 3045.] 
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Res. OK. Read that for me. 
Ingrid Three thousand and forty-five. 

Res. Well done. Ok what's this one? 
Ingrid Three thousand four hundred and fifty. 

Res. OK and you've changed it all around. You had all the right digits didn't you, just 
not in the right place, and you got this one right [6572). Now the tricks were the .c
ones where we didn't say some tens or'we didn't say some hundreds. 

Ingrid expressed a perception that she was "not very good at these", and her 

tentativeness during the mediation reinforced that perception. The researcher 

decided to consolidate the success of the mediation through another practice task. 

Ingrid was asked to write another four-digit number with a zero in it and then to 

evaluate it herself. She made a mistake in the order ofthe digits, however, when 

she read it to herself she corrected it efficiently. The researcher then reflected this 

success 

Res. Wen done Ingrid. You had the right digits again they just weren't in the right 
order. But when you read it back to yourself you can always check can't you. 
Cause you're good at reading them. 

Maddie corrected her only error with little guidance, however, she was not 

confident about her alteration. 

Res. 

Maddie 

Res. 
Maddie 

Res. 
Maddie 

Now there's one there I'm worried about and you were worried about it too 
because you stopped. I don't think it's quite right I'll read it to you again and see 
if you can work out how we can change it to make it right. Three thousand and 
forty-five. 
You could put a zero just there. 

OK, put it in. 
[wrote 3045) 

What's the zero doing in that number? 
Taking the place of, instead of a number for the hundred there's just zero. 

Maddie was able to correct her only error with focus on it. She also explained the 

role of the zero she had put in to correct the number. For Peta guided evaluation, 

stating that the number needed four digits and zero was a placeholder, helped her to 

evaluate her number. 

Res, Now all your numbers are right except one, which one do you think mightn't be 
quite right 

Peta This one? 

Res. No it's fine, six thousand, five hundred and seventy-two. Which one were you a 
bit worried about? 
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Peta This one. 

Res. OK. I'll read it again. It's three thousand and forty five. How do you think we 
can change it? Remember we talked about zero being a placeholder. I think you 
need four digits in there to make it a thousands number .. 

Peta Oh 

Res. Yes that's right When you didn't have that what number did you have? 
Peta three hundred and forty five. 

The numbers written by the student, or the numbers written on cards, were re-read 

and compared to the attempts to write large numbers, or the student was focused on 

a number as read and then asked to write another similar number. The student was 

then referred to the attempted written numbers from the task, and the researcher 

sought evaluation or guided evaluation of the written attempt. 

Res. 

Kieren 

Res. 
IGeren 

Res. 

LOok at this one again. Six thousand, two hundred and fifty-one. I reckon that if it 
was sixty two thousand and fifty one it would be this. [62,051) They're different 
aren't they? 
Oh, six thousand and twenty five 

Nearly. 
Six thousand .. and two hundred and fifty one. 

Well done. OK, so each four digit number has a thousand, hundred, tens and ones. 
And they're always like that and here what we've done is we've made it tens of 
thousand, thousands, hundred, tens and ones. And that wasn't right was it? 

Use the success with two and three digit number to explore the meanings of 

thousands. 

Res. 
Wanda 

Res. 
Wanda 

Res. 

Wanda 

Res. 

[Covered 62 in 6251) What's this? 
Fifty·one. 

[Uncovered 251) 
Two hundred and fifty-one. 

So if it's got three digits it's a huqdreds number. What is it when it's got four 
digits? 
[No response) 

They're much bigger they're thousands. You know when we have the blocks, the 
shorts [are) ones, the longs [are) tens, the flats [are) hundreds and the big cubes 
[ are) thousands. So this is six th?usand two hundred and fifty-one. 

Link with previous tasks .. Used the tens and ones meanings from '26' and built on 

those to make hundreds and thousands numbers. 

Res. 

Xavier 
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Res. 

Xavier 

Res. 
Xavier 

Res. 
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Good. So these are our tens, these are our ones, these are our hundreds, four 
hundred and twenty-six. Alright what happens when I put one in here? [3426] 
[No response] 

What's that number? 
Three thousand, four hundred and twenty-six. 

Great Wen done. So these are thousands aren't they. Three thousand, four hundred 
and twenty-six. 

This strategy did not work for Rachael who was then taken onto another strategy, 

the use of drawn boxes to provide a frame for the positions and names of the places 

in the numbers. This strategy was used with differing levels of intrusiveness, e.g., 

Res. 

Wanda 

Res. 

[Drew boxes, ones, lOs, 100s, 1000s] Let's make some more thousands numbers by 
putting numbers in these boxes. [6,391] Let's read it. Six thousand, three hundred 
and ninety one. read this one. [Wrote 3453] 
three thousand, four hundred and fifty three [slowly and tentatively] 

Well done, Wanda. You can read any thousand number now. Now we're going to 
get a bit tricky because we're going to use nought [Wrote 2406] What number have 
I written? 

The box framework was used for seven students (Brooke, Wanda, Hannah, Farley, 

Natalie, Kieren, Rachael) . 

The need for zero to be included as placeholder in some of the numbers, was 

included in many sessions. This was incorporated with evaluation of the overuse of 

zeros in 'ffiany of the numbers. Natalie wrote 605072 for the spoken number "six 

thousand five hundred and seventy-two" and the researcher sought evaluation of the 

number through reading what was written. 

Res. 
Natalie 

Res. 

Natalie 

Res. 
Natalie 

Res. 

Natalie 

What's this one supposed to be? 
Six thousand and fifty ... 

Mmmm, let me read that one to you the way I see it. Six hundred and five thousand 
and seventy two. That wasn't what we said was it? 
No. 

How can we change it? It's six thousand five hundred and seventy two. 
Six thousand .. five hundred and seventy two [as writing 60572] 

Ok I'll read that one to you. That says sixty thousand, five hundred and seventy 
two 
Aah! [wrote 6572] 

Res. Oh, look at what you've done. You've taken out that nought and that nought and 
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kept the six thousand five hundred and seventy two. Six thousand, five hundred, 
seven tens and two ones. See? 

This strategy of guiding the student to evaluate the use of extra zeros was very 

effective. Kieren was asked to explain what the zero was doing in a four-digit 

number he wrote . 

Res. 
Kieren 

Res. 
Kieren 

Res. 
Kieren 

Res. 
Kieren 

Res. 

... you've put a nought in there what's· that nought doing in there? 
Taking its place for the tens. 

Well done. Read that one again for me. 
Twenty-four thousand and seven. 

It's not is it? 
No. 

What is it? 
Two thousand, four hundred and seven. 

Wen done. 

A bit later in his session Kieren was asked what the nought was doing in another 

number, '3045'. He again responded that it was "taking the place for the tens" 

which was incorrect. The researcher challenged this response . 

. Res. 
Kieren 

Res. 
Kieren 

Res. I 

Kieren 

No that's not the tens place. 
What was the question? 

Three thousand and forty five. it's taking the place for something. 
One. 

They're the ones there. 
Oh yeah. 

This series of responses indicated that Kieren had some confusion over the positions , 
of the values in the four-digit numbers and that this needed to be reinforced. The 

researcher introduced base-ten blocks and explored the values through these 

concrete representations. 

Grace she was asked to evaluate and correct the written four-digit numbers from the 

researcher reading them, as she had correctly read all the numbers. Using this 

reflection she corrected the four-digit numbers and the researcher went on to explain 

the use of zero in the numbers. 

Res. You know how we talked about the nought on the biscuit packet was holding the 
place for the tens., what's this nought doing here? It's holding the place for 
something. not tens though cause we've got four of those to make forty so what's it 
holding the place for? 

Grace [No response] 
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Res. 
Grace 

Res. 

Grace 

Res. 

Grace 

Res. 
Grace 

Not the units, not the tens, but the ... 
Hundreds. 

Appendices 

Yes, the hundreds, and when I say that numberI say three thousand and forty-five, I 
sort of skip over, I don't say any hundreds do I? 
No. 

'Cause there's none there, it's got a nought there just to mind the place for it OK, 
let's try this one. One thousand, six hlindred and seven. 
[wrote correctly 1 

Oh excellen~ well done. And what's the nought doing in this one? 
It's holding the place for the tens. 

Some students needed to be referred to the familiar materials of the base-ten blocks, 

which were used to construct numbers in conventional placement order, and then 

related to the place values in the written nnmber. These were used for six students 

Kieren, Hannah, Zoe, Wanda, Brooke, and Thomas. The blocks were .linked to the 

boxes for some students, and were used to leave gaps to emphasis where the zero 

should be written in a number. Thomas had difficulty retaining in his memory the 

number names, and showed confusion over the use of zero so the blocks were used 

to provide a concrete representation of the numbers and a memory support 

Res. 

Thomas 

Res. 

Thomas 

Res. 
Thomas 

Res. 

Thomas 

Res. 

Thomas 

Res. 
Thomas 

Res. 

No listen again, three thousand and forty-five. Have another go up here in the 
space. Three thousand and forty-five. 
Is there meant to be two Ohs here? 

No, there's not. How about we make it. You make it and then it'll he easier to 
write it down. Three thousand and forty five. Look at your number, thousands, 
Three thousand. 

How many hundreds have we got here? How many hundreds are here? 
What's the number again? 

Three thousand and forty five. No, we don't have any hundreds do we. You've got 
your three thousand and you've got forty-five. But what happens here where the 
hundreds should be. What do we put here? To hold the place for i~ 'cause there's 
no hundreds. 
The nought 

Aahh, now think Thomas, three thousand and forty five. How are you going to 
write that down? 
Three thousand and nought and forty five 

OK, write it down. 
[wrote 3045] 

Oh well done three thousand and forty five. You've just got to remember that 
there's a gap in there and it's held by the nought or the zero. Alright I'm going to 
give you one more tricky one like tha~ you ready? You all turned on ready for it? 

This use of the blocks was similar for most of the students, however, Brooke 
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required clear explanation of the meanings of the blocks, and how they represented 

the numbers. 

Res. 

Brooke 

Res. 
Brooke 

Res. 
Brooke 

Res. 
Brooke 

Res. 
Brooke 

Res. 

Brooke 

Res. 

Brooke 

OK, let's look at these. When we do numbers, we make them with these. The first 
number you have there is the ones. Then you have the tens. What comes next? 
Ummm. 

Ones, tens, what are the next ones? The flats. How many in a flat? 
... tens _ .. 

What's the next biggest block you get? 
You get twen ... 

No you don't You get ten of these together which makes a flat 
That's ten, twenty, thirty, forty, fifty, 

Fifty, yes, 
Sixty, seventy, eighty, 

And if I stuck all those together I'd have what you call a flat, wouldn't I? How 
many are in a flat? 
Ten, twenty, thirty, forty, fifty, sixty, seventy, eighty, ninety, a hundred. 

Hundred. Good girl, you are good at counting by tens. That's excellent. You have a 
hundred. So what we have is units, tens, hundreds, and then we have the big 
blocks, which are thousands. 
[echoed] Which are thousands. 

At times the researcher reversed roles with a student and asked the student to state a 

number to be written by the researcher. The researcher then modelled the thinking 

behind the placement of digits and the use of zero, through the use of self-talk. The 

student evaluated the attempt from the researcher. This was done with two students, 

Grace an.d Wanda. 

Res. 
Grace 

Res. 

Grace 

Res. 
Grace 

Res. 
Wanda 

Res. 
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Good girl. Would you like to give me one and I'll have a go. 
Four thousand, and one. 

OK, so it's got a unit, hasn't got any hundreds and hasn't got any tens, is that right? 
[Wrote 4001] 
Mmm. 

Four thousand, and one, do you think that's right? 
Yes. 

Make up a number for me to write Wanda. 
One thousand and two. 

Alright I've got to remember that One thousand and two. It has a one for the 
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thousands, and two ones. It must have two noughts in between to hold the places for 
the hundreds and tens. Right? 
Yes. 

. This appendix includes the analysis of the STOPY-DA mediation, highlighting the 

pattern of mediation strategies and the responses of the students. The mediation on 

the subsequent assessments, STOPY -DA (2) and (3) was similar, however, reduced 

in coverage since less students received mediation. 
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Appendix 7.1 

Ages of students at first assessment (rank by age) 

Brooke 9 years 5 months 
Peta 9 years 3 months 
Ingrid 9 years 3 months 
Natalie 9 years 3 months 
Jack 9 years 2 months 
Maddie 9 years 1 month 
Rachael 9 years 1 month 
Christopher 9 years 
Thomas 8 years 11 months 
Kieren 8 years 11 months 
Zoe 8 years 10 months 
Sam .8 years 10 months 
Hannah 8 years 10 months 
Wanda 8 years 9 months 
Xavier 8 years 9 months 
Grace 8 years 8 months 
Farley 8 years 8 months 
Alex 8 years 7 months 
Daniel 8 years 6 months 
Ewan 8 years 1 month 
Laura 8 years 1 month 

L 
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Appendix 8.1 

Numeration outcomes and indicators 

Approximates, counts, compares, orders and represents·whole 
numbers and 

numbers 

N2.l 
(a) Counts, compares, orders whole numbers up to 9999 and represents them in symbols and 
words, stating the place value of any digit. 
(b) Demonstrates an understanding that numbers can be represented using groupings oflO, 100, 
1000 

numbers 

Writes, name, 
zero as placeholder 

Appendices 
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name, three-digit numbers 

graphic representation of 

400 



Appendices 

Appendix 8.2 

Numeration indicators identified (shaded) for further 

instruction 

13 76 

word name, 8 95 95 95 
(without zero as 9 91 95 100 

(with 

(3) 
% 

100 100 100 

3 100 
6 100 100 100 

100 100 100 

401 



Appendices 

N 2.1 (a) Counts, compares, orders whole numbers up to 9999 and represents symbols and words, stating the 
place value of any digit (b) Demonstrates an understanding that numbers can be represented using groupings of 10, 100, 
1000 

tens 

as 

zero as 

Writes. from oral name, 
numbers without zero as 

NOT INDIq. TORS FOR 
N lOR2 
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zero 

zero 

6 

3 
4 
5 
12 

86 91 100 6 

91 95 100 6 
95 91 100 
100 100 100 
76 86 91 



Appendices 

Appendix 8.3 

Analysis of assessment data with respect to Working 
Mathematically and Values and Attitudes Outcomes 

The students' results on the conventional and alternative assesstuent were considered in 

terms of the Working Mathematically and Values and Attitudes Outcomes. The 

su=ary of this analysis is contained in Table 8.7 in Chapter 8. 

Conventional assessment and the Working Mathematically Outcomes 

The objectives of the DMT and KeyMath-R items did not include any reference to the 

processes that the student used to reach the given response. The opportunities for 

students to produce indicators of their levels of development of the use of these 

processes is considered. 

Questioning 

raetical situations. 

During the class administration of the DMT there was opportunity for the students to ask 

questions about the DMT, however, it was clearly specified at the outset that only 

question~ related to reading of the items could be responded to by the supervising 

researcher and teacher. So there were no opportunities for the students to ask 

mathematical questions. When students asked any questions during the KeyMath-R 

administration, the researcher had to inform them that it was not possible to respond to 

the question. The researcher did not note the specific nature of any questions. None of 

the items of the DMT or KeyMath-R provided opportunities for students to pose 

questions or problems. 

Problem Solving 

WM 1.2 answers mathematical uestions usin ob'ects, ictures, ima e . actions or trial and error. 
WM 2.2 uses one or more strate . es to solve mathematical roblems. 
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The problems referred to in these outcomes are those appropriate for stages 1 and 2, up 

to years 4 in primary school. These include mathematical questions concerning the 

number of objects, through to more complex problems. Most of the items in the DMT 

required written numerals as the response, rather than the use of objects, pictures or other 

forms of response. The KeyMath-R items required oral responses, usually numbers. 

Strategies used in reaching the answer to the DMT or KeyMath-R items were not 

required to be evident. There was no room for the use of more than one strategy, as the 

items were direct response items rather than problem solving. A group of three items 

focused on two different counting strategies, by ones and by tens, and sought the 

identification of the "easier" strategy. This was a directed question rather than an 

opportunity to generate other strategies. However, it could be used as a preliminary 

indicator for this issue (WM 2.2). 

Communicating 

WM1.3 explains simple mathematical situations using everyday language, actions, materials and 
drawin~. 

WM2.3 represents, interprets and explains mathematical situations using everyday language with 
some mathematical terminolo"", including simple graphs. 

There was little opportunity during the DMT and KeyMath-R for students to demonstrate 

explanation skills as most item responses were short answer. One DMT item, (15) 

sought an explanation for the answer. None of the KeyMath-R items sought any 

explanation. Everyday language was not required in the responses to the DMT or the 

KeyMath-R. The items were presented with everyday and mathematical language, and 

so was an opportunity to demonstrate skills in interpretation of the questions. 

Interpretation of some DMT items was noted to be a difficulty for a number of students. , 
Only one item sought an explanation in everyday language (Item 15). One other item 

(21) sought a construction of a graphic representation, however, all the other items 

sought responses in numerals. This reflected the content focus of the DMT, of 

numeration. 

Verifying 

WMl.4 supports answers to mathematical questions by explaining or demonstrating how the 
answer was obtained. 

WM2.4 checks, using an alternative method if necessary, whether answers to problems are correct 
and sensible. 

DMT item 15 sought an explanation for the answer. Otherwise no items provided any 

opportunity for demonstration of verification strategies. Students may have checked 
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their responses, however, there was no requirement for any evidence of this, and it would 

have been incidental if the researcher or teacher noticed a student doing this. The 

feedback allowed during the KeyMath-R was to be non-reflective of the correctness of 

the response, so no checking or verification was expected, or indicated. The possibility of 

students checking their responses on the DMT is not able to be accessed as only the final 

answer, the product, is required on the paper., Similarly any working is not required on 

the paper, and many of the items do not have room for working as they are immediate 

response type items, rather than problems. 

Reflecting 

reco 'ses what worked and what did not work while answerinu mathematical 
com ares own method of solution to a roblem with that of others. 

There was no opportunity for any demonstration of reflection. Self-correction was 

possible, but was not monitored nor recorded. There was no opportunity for this strategy 

to be used. Comparing a method with others would have been considered 'cheating' if 

used during the DMT. 

Using Technology 

uses the available technolo 
uses the available technolo to hel in the solution of mathematical roblems. 

There were no opportunities for any indication concerning these outcomes since the 

assessments were in the form of written pencil and paper test and printed stimulus within 

an oral interaction. No technology of the type referred to in these outcomes are 

necessary in these assessments. 

In summary the conventional assessments used in this study did not provide much 

opportunity for eliciting indicators from students about these Working Mathematically 

outcomes. The DMT is a pencil and paper test that required short answers and no 

evidence of the processes or thinking that led to the answer. Although students were 

allowed to ask questions during the administration these were restricted to request for 

reading assistance and so did not provide any indication of questioning skills. The 

KeyMath-R interview setting provides more opportunity to identify indicators for these 

Working Mathematically outcomes, however, there is no focus on them in the item 

definitions, and no room to explore the process issues during the assessment. The items 

are all designed as short answer, with little need for any evidence of working. 
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Although the structure of the conventional assessments did not provide opportunities for 

indicators for Working Mathematically outcomes, some observational notes were taken 

at times during the KeyMath-R administration. These were not generated within the 

framework for the working mathematically outcomes, however, they can be interpreted 

within that framework. It was noted on Jack, Thomas and Natalie papers that they 

sought clarification of one question. It was also noted on Kieren's paper that he 

"explained" his response to item 16 seeking a rounding of a three-digit number. It was 

also noted during the KeyMath-R that Farley's language of response was not clear. No 

other notes were taken that provided evidence of the students' skills of Working 

Mathematically. 

Conventional assessment and Valnes and Attitndes Outcomes 

The Values and Attitudes Outcomes are not linked to other curriculum outcomes, but are 

all considered to be relevant across all stages of the curriculum. They are "different in 

nature from the outcomes for Working Mathematically, Space, Measurement and 

Number. For this reason the same values and attitudes outcomes for Mathematics K-6 

apply at each stage" (Board of Studies, 1998, p.7). There are eighteen outcomes, not all 

of which are pertinent to this study. They are shown in the following Table A8.3i 

Table A8.3i K-6 Values and Attitudes Outcomes 
No 

VA I nh,·~,;no generalising and representing 
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No opportunity 

No 

of mathematics to No 

VA 16 
No.opportunity 

VA 17 

No 
VA 18 

The conventional assessment procedures provided a few opportunities to observe 

indicators of the Values and Attitudes outcomes. It was possible to observe the students 

showing different levels of "interest and enjoyment" during the assessments (VA 3). 

This was incidental and very informal during the class administration of the DMT, 

however, it was more possible during the KeyMath-R as the situation was an individual 

setting. This was similar for VA 4, 7, 8, and 11 that focused on confidence, willingness 

to take risks, willingness to persist, appreciation of conventions, and precision and 

accuracy in communicating mathematical ideas. 

The researcher was not working within the framework of curriculum outcomes when 

observing during the class or individual administration. However, some notes were 

taken incidentally and provided information about these indicators for some of the 

students. For example, Ingrid was noted' to lack confidence, and she needed 

encouragement as she recognised a difficult question from the previous assessment 

"This one got me last time." Grace was noted to be persistent, and for one ifem the 

researcher interpreted from her body language that she was not happy with her response. 

No follow up occurred as this is not allowed for in the standardised procedures. It was 

noted that the researcher found it difficul~ to be sure that Christopher was providing his 

best performance on the first assessment as he was qniet, was not seen to take risks with 

a guess, and seemed to have low confidence. He was also noted to have shown mild 

anxiety during the KeyMath-R (2). These incidental observations and notes provided 

information about a few of the students in terms of the above values and attitudes 

outcomes. However, they were incidental and only able to be taken at face value. No 

investigation of the suggested aspects of functioning was possible. 
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Alternative assessment and the Working Mathematically Outcomes 

The information provided by the students' responses to the STOPV-DA was considered 

in reference to the Mathematics K-6 Working Mathematically Outcomes. Analysis of 

the dynamic assessment sessions using these outcomes clearly showed that the 

mediation approaches used by the researcher reflected the processes described in these 

outcomes. The mediation incorporated the processes for working mathematically that 

were defined in the Mathematics K-6 Outcomes (1998). This was not an intended aspect 

of the dynamic assessment design, since the outcomes were not published until after the 

implementation of the study. However, it reflects the processes of Working 

Mathematically that were defined for the curriculum. 

The degree of intrusiveness of the mediation strategies reflected the fact that the 

mediation was working towards developing these outcomes within the students. The 

most intrusive strategies were used only when necessary, and less intrusive strategies 

were preferred until it was determined that more intrusiveness was needed. 

All but two of the Working Mathematically Outcomes were found to have indicators 

within the STOPV -DA. These two Outcomes, WM 1.6 and 2.6 were concerned with the 

use of technology and so· not pertinent to the nature of the STOPV -DA assessment. 

Otherwise, indicators for all of the other Working Mathematically Outcomes were found 

across tI;1e class during the STOPV -DA. 

Because the dynamic assessment was not developed with the framework of outcomes in , 
mind the analysis of the students' abilities is not comprehensive. The analysis is post-

hoc, and based on notes taken by the researcher during the assessment sessions, and by 

later analysis of transcripts. It does not aim to be comparative, but rather to contribute to 

description of each student in terms of the noted behaviours and processes used by the 

student during the dynamic assessment. The following discussion was compiled from 

notes taken for individual students. Notes for each student are included in the Appendix 

7F. From those notes the following descriptions have been derived. 

Questioning 

WMl.l asks uestions about mathematics when usin materials and in raetical situations. 
WM2.1 oses uestions or roblerns about mathematical situations. 
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The tasks were all structured to elicit responses from the students, and therefore included 

mathematical questions. The researcher also used other questioning throughout the 

mediation. As such she modelled questioning, and used it to direct the mediation 

sessions. However, there were few opportunities for the students to ask questions or to 

pose problems during the mediation sessions. 

At times some students did ask questions, usually to seek clarification of the 

st~dardised task question or instructions, e.g., Alex's response to the questions for Task 

4 contained a clarifying question. 

Res. How many beans do you think there are? 
Alex Is this an estimate or do you count them? 

This type of clarification questioning was demonstrated by five students (Alex, Brooke, 

Ingrid, Xavier, and Zoe) on the fust assessment, and one student (Daniel) on the second 

assessment. The other type of questioning that was noted was Thomas on the first 

assessment, and Alex on the second and third assessments, questioned or challenged the 

ideas presented by the tasks. 

Within this focus of working mathematically, it was also noted that Christopher was not 

questioning at all, although it was needed. Although there were other students who did 

not use any questioning during the sessions, Christopher stood out as needing to develop 

the skill to assist in his learning. He accepted the initial conception of each task and did 

not attempt to make sense or match previous knowledge. He did not seek clarification or 

further information at any time. 

Questions were not posed by other students during the assessments. This reflected the 

directed tasks and the task focused mediation. 

Problem Solving 

answers mathematical , actions or trial and error. 

All the tasks sought responses that were answers to mathematical questions using either 

objects or actions. The students had access to base-ten blocks, beans, counters, pencil 

and paper, and were required to respond using these materials as well as orally. This 

allowed all the students to provide indicators of their skills in problem solving. 

409 



Appendices 

All the students showed their ability to respond using base-ten blocks during task 2 on 

all three assessments. They also all manipulated the counters in Task 3 and the beans in 

Task 5 as requested by the researcher. During the mediation phases these problem 

solving skills were also sought, guided and modelled by the researcher. 

At times the researcher sought generation of alternative ideas from the student. Some 

students provided alternative ideas or strategies. At other times, the researcher guided or 

modelled this. Trial and error was used in some cases and supported by the researcher, 

particularly in cases where a student provided an alternative idea that needed to be 

investigated. 

Communicating 

WM 1.3 explains simple mathematical situations using everyday language, actions, materials and 
drawin~. 

WM2.3 represents, interprets and explains mathematical situations using everyday language with 
some mathematical terminolo~, including simale graahs. 

The process of communicating was used extensively during the STOPV-DA and 

provided many opportunities for students to demonstrate skills and difficulties. The 

tasks all sought explanations using everyday language, actions, and use of materials, and 

so elicited a rich source of indicators in this area. 

The students demonstrated a wide range of skill in using everyday language. Most of 

the students provided clear meaningful explanations. 

These ranged from adequate to excellent. Ewan, Grace, Hannah, Jack, and Ingrid were 

all noted to have excellent or good expressive language. They gave clear, precise, 

meaningful explanations as appropriate. Ewan was noted to produce elaborated 

explanations, however, they were not always focused on the point of the question. 

Xavier was noted to have clear expressive language in comparison to his poor receptive 

language. He had some difficulty interpreting the meaning of the researcher's language. 

However, there were five students who demonstrated some difficulty with expressive 

language. Brooke used confused explanations, in which the meaning was present but 

was not expressed efficiently or precisely. She showed indications of language 

difficulty on all assessment occasions. e.g., 

Res. How do you know that is 52? 
Brooke Because if you count all them and that's five twenties and two ones. 
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Farley used minimal language, mostly single word responses or no responses, and when 

he did provide a lengthy response it was imprecise. 

Res. 
Farley 

Res. 
Farley 

Res. 
Farley 

Res. 
Farley 

Res. 
Farley 

Does this part of your 26 have anything to do with how many counters you have? 
Yes 

Yes? What does that mean? 
(no response) . 

What's it got to do with the number? 
(no response) 

Any idea? 
No 

OK. How many have we got? 
Twenty-six 

OK, twenty-six. Tell me what this means, what's the six telling you? Res. 

Farley That there's some six and two units, that you've got two in there and got six in there 

equals twenty six. 

Res. OK. Tell me more about that what do you mean you've got two in there and you've got 
six. What does that mean? (pause) Can you show me? 

Farley The two and you've got six there and the number equals 26. 

Kieren and Laura were also noted to use rninimallanguage, in particular short responses. 

On the second assessment it was noted that Zoe produced clear precise explanations. 

The content focus of the tasks was the numeration system, which is the conventional 

represen~tion of numbers. Indicators concerning this representation are defined within 

the Numeration Outcomes previously discussed. 

Interpretation of the tasks was the focus of mediation at times. The researcher was 

investigating this at all times in order to validate the interpretation of the responses 

provided as indicating numeration understanding rather than other aspects of 

functioning. Evaluation of the tasks for this purpose was also kept in mind. 

It was clear that interpretation of Task 1 was a source of difficulty at times. Student 

comments referring to the table, or the cups, suggested that the students had not 

interpreted the task question to include all the beans, as intended, and that the meaning 

of the task question needed to be clarified. The initial mediation strategy employed was 

to direct focus on to the total number of beans, by paraphrasing the task question and 
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incorporating gestures. This strategy is illustrated through an excerpt from Chris' 

mediation. The words and actions that were contributed by the student are labelled by 

name and those contributed by the researcher are marked Res. These pairs of 

contributions that make up one interaction, as defined earlier, are grouped. Descriptions 

of actions are included within the square brackets. 

Res. Look at these altogether, including those and these [gestured to beans in cups and on 
tablel. Are there the sarne number, more, or less than we had? 

Chris Same. 

Res. Why? 
Chris Because you didn't take any away. 

Similar mediation occurred for the other four students, in response to the researcher 

identifying misinterpretation as an aspect contributing to the low level of performance. 

For one student the misinterpretation was investigated overtly. The researchet reflected 

on Chris' earlier response that there were "less" beans by asking him whether he had 

understood the question to mean only the beans in the cups. He confirmed this 

interpretation. 

For four students these strategies resulted in responses demonstrating conservation 

(Chris, Alex, Zoe, and Natalie). These outcomes supported the impression of the 

researcher that the format and language of the task confused some students and 

contributed to them providing a lower level response than they may have \ been 

otherwise able to. 

The use of mathematical terminology was also elicited at times. Jack showed his 

familiarity with the terminology of place value using the mathematical terms , 
appropriately and comfortably. 

Res. How do you know that is 52? 
Jack Because the longs are ten and the units represent one. So you just take five of the ten to 

make fifty and two of the units make two, add together to make 52. 

All other students, except Brooke were seen to be beginning to use the terms of 

numeration, however, it was noted that Brooke was not using mathematical terminology 

as much as the other students. The researcher modelled the language related to the 

numeration concepts during the mediation, and it was noted that some students were 

then able to take the language and use it appropriately using the session. 
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Verifying 

WM1.4 supports answers to mathematical questions by explaining or demonstrating how the 
answer was obtained. 

WM2.4 checks, using an alternative method if necessary, whether answers to problems are correct 
and sensible. 

The researcher sought verification from the students for their responses and used skills 

of verifying during the mediation. Tasks 1,2, 3 and 5 all sought either open verification 

"Why?" or structured questions to investigate the students' reasoning behind their 

responses. This provided opportunities for the students to demonstrate their verification 

processes and skills. 

Reflecting 

reee nises what worked and what did not work while answerina mathematical uestions. 
com ares own method of solution to a roblem with that of others. 

The students demonstrated a range of approaches to reflection from relying on the 

researcher, to being self-reflective. Daniel sought reflection from the researcher 

constantly, looking to the researcher for clues as to whether he was on the right track. 

Brooke sought reassurance, relying on the researcher as well, for reflection. Laura was 

also noted to need researcher reflection to reassure her. The notes for the second 

assessment indicated that' she was beginning to self-reflect. This reliance on the 

researcher was also noted for Rachael, Thomas and Farley. 

Several students demonstrated reflection and self-correction skills during Tasks 6 and 7. 

For example, Daniel considered his responses on the third assessment and made self

corrections, without looking to the researcher as he had done previously. 

During Task 4 counting the large number of beans, stndents were observed to check 

their counting at times. It was noted that Alex and Christopher both stopped at times to 

consider their actions. 

Analysis of the stndent contributions to the STOPV-DA sessions allowed interpretation 

in terms of these outcomes. These outcomes defined the processes used by the 

researcher in mediation as well as by the student in participating in the mediation, and 

reflected the social and general cognitive aspects of functioning identified within the 

STOPV-DA. This was not a framework which directed either the implementation of the 

dynaruic assessment or the note taking, however, many of the notes taken during the 
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sessions were interpretable in terms of the Working Mathematically Outcomes. It was 

also clear that the mediation was carried out along the lines of the processes defined 

within the Working Mathematically Outcomes and that the researcher was in fact 

mediating these processes as well as the numeration content. They include many of the 

identified general cognitive and social aspects of functioning. The outcomes framework 

may be useful for future development of dynamic assessment procedures. 

Alternative assessment and the Values and Attitudes Outcomes 

Indicators for the Values and Attitudes Outcomes were also generated during the 

STOPV -DA. Many of these reflect the emotional aspects of functioning that were noted 

for the students during the STOPV-DA and which can be plotted onto this framework. 

The Outcomes for which indicators were not found across the class are included in the 

following Table AS.3ii 

VA 1 
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Table AS.3ii STOPV-DA & Mathematics K-6 Values and Attitudes Outcomes 
appreciates that mathematics involves 
observing, generalising and representing 

and 

No opportunity 

No opportunity 

a range No opportunity 
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VA 15 
the contribution of to 

VA 16 

Indicators were found for many, but not all, of the Values and Attitudes outcomes 

during the STOPV-DA. The fIrst two outcomes, VA 1,2 and outcomes VA 12 to 17, 

were not interpretable from the data. However, indicators were found for the other 

outcomes. 

IVA 3 shows an interest in the pursuit of mathematical knowledge 

During the initial assessment, each student was also asked whether they liked 

Mathematics at school. Their responses were compiled in Figure 7.11. 

~J) @ @ 
hate it don't like it don't care alright excellent 

Maddie Laura 
Kieren Jack 
Grace Ingrid 
Sam Farley 
Ewan Brooke 
Daniel Wanda 
Chris Thomas 
Alex Rachael 
Zoe Peta 

Xavier Julia 
.. Hannah 

Figure A8.3i Students reported interest in school Mathematics 

This fIgure indicates that all the students' selected "alright" or "excellent" in response to 

the question about whether they liked Mathematics in class. One student. Hannah, 

circled the "alright" face and then the "hate it" face and explained that classroom 

Mathematics could be ''boring, not much to do, hard". 
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An impression of whether the students were interested in and enjoyed the pursuit of 

mathematical know ledge was gained from the dynamic assessment interaction. 

Observation of the degree of engagement with the tasks, and the students' emotional 

states provided information about the interest and enjoyment in the context of the 

particular mathematical interaction. It was noted that Alex, Grace, Jack, Sam, and 

Maddie were keen to leam and make sense of the tasks. Natalie, Peta, and Farley were 

noted to be lacking interest. Other students, Brooke and Wanda were seen to be more 

interested in pleasing the researcher, rather than having an interest in the content of the 

session. Grace was also seen to be keen to please the researcher but was also interested 

. in the tasks themselves. 

IVA 4 demonstrates the confidence to apply mathematics and to seek and gain knowledge 

Demonstrations of degree of confidence were noted. Grace, Jack and Ewan were all 

seen to be confident. However, low levels of confidence, to the extent of anxiety were 

noted in twelve of the students (Alex, Daniel, Farley, Hannah, Ingrid, Laura, Natalie, 

Rachael, Thomas, Wanda, Xavier and Zoe). These were relatively consistent over the 

three assessments, however, changes were noted in Alex, who was less anxious on the 

second assessment, and Hannah who was less demonstrative about her belief that "I'm 

not very good at these" on the second assessment, when she was more tentative in her 

responses than anxious. 

VA 5 demonstrates a willingness to work cooperatively with others and to value the 
contributions of others 

All the students demonstrated a willingness to work co-operatively with the researcher 

during the sessions. However, there were different levels of participation and 

contribution. Grace was keen to contribute to the interaction and to her own learning 

and the researcher had a role as supportive facilitator. For students such as Grace the 

responsibility for the sessions was shared. The researcher had to work harder to involve 

some students. Christopher was hard to engage fully, and he did not initiate any of the 

learning interactions. Ingrid, Daniel, Wanda and Xavier also provided less 

participation, and the researcher was relied on to a greater extent to manage the 

sessions. Farley was the most difficult to work with. He was reluctant to participate, 

and showed· little motivation for learning. It was noted that a small degree of eagerness 

to please the researcher was used to keep him as involved as possible, however, he 

never accepted responsibility for participation in the sessions. 
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IVA 6 appreciates the importance of visualisation when solving problems 

The students' appreciation of the importance of visualisation was shown by some 

students. In particular Farley used visual organisation of materials to assist his problem 

solving. No other notes relating to this outcomes were taken. 

IVA 7 shows willingness to take risks when.working mathematically 

The students' willingness to take risks during the learning sessions was noted. The 

researcher engineered the mediation so that the size of risks were seen to be appropriate 

for each student, however, it was still noted that Zoe, Farley, Daniel and Christopher 

were not prepared to take any risks. Natalie was seen to need a safe setting in order to 

take any risks. Otherwise the students took risks during the sessions. 

VA8 
methods 

demonstrates a willingness to persist when solving problems and to try different 

Persistence was noted for Grace, who wanted to achieve in each task. However, a lack 

of persistence was noted for Christopher, Ewan, Farley, Laura, Wanda and Zoe. They 

needed encouragement from the researcher to continue. 

IVA 18 appreciates the impact of mathematical information on daily life 

The final Values and Attitudes outcome concerned the appreciation of the impact of 

mathematical information on daily life. This was an issue for one of the tasks, Task 5, in 

which a two-digit number in a use-by-date on a grocery packet was interpreted. A 

number ,of students showed that their interpretation was within the everyday context, 

which indicated some appreciation of the mathematical impact on daily life. The 

responses that indicated this appreciation included Thomas' response on the second 

assessment 

Res. (TASK 5 Present packet with USE BY 06 Jun 97) What Dumber is this? 
Thomas Oh six 

Res. What does that mean? 
Thomas It's a code Dumber. It tells you when you have to eat it by. 

Other students who provided indicators like this were Alex, Daniel, and Sam although 

the contexts were not exactly correct They included the number of grams in the packet 

and a brand number. However, they were seeking an everyday context for the number. 
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On the second occasion five students (Xavier, Natalie, Kieren, Farley and Christopher) 

provided an indication of their contextual understanding of the numbers. On the third 

assessment five students (Xavier, Thomas, Natalie, Hannah, and Daniel) gave this 

indication. 

The information provided by the STOPV-DA assessment allowed determinations of 

achievement to be made across the class. Such achievement was defined through levels 

of response to each of the seven tasks, through alJocation of a stage of development of 

understanding, and in reference to the curriculum, through the Mathematics K-6 

Outcomes. 
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