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The following are the compositional strategies (Fenson 1985) that first appear in Stage 3

drawings.

enclosure partitioning chunking

Many children at Stage 3 explore these new forms and strategies without any concern for

representation. As at Stage 2, other children interpret their drawings as the work evolves.

STAGE 4

This transitional stage in development towards early figure drawing is identified by
some but not all researchers. It seems likely that many children progress from Stage 3 to Stage 5.
At Stage 4 children make their first intentional use of the drawing units and compositional
strategies identified above in representational figure drawings. However, children working at this
stage, while identifying some appropriate elements, for example legs, eyes and arms, do not

consistently order the elements in their representations (Athey 1990).

o
\v
face with eyes and mouth legs

STAGE 5

Children at Stage 5 children draw the characteristic tadpole figures, with or without
arms, identified by researchers in many countries (Cox 1992). The horizontal and vertical
ordering of elements discussed by Athey (1990) is achieved by this stage.
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STAGE 6
Stage 6 is characterised by the figure that Cox (1992) describes as transitional between
the tadpole and conventional forms. In this transitional form, lines representing arms are

connected to the vertical lines representing an undifferentiated trunk and legs.

STAGE 7

Some children progress directly from Stage 5 to Stage 7, a stage characterised by a
clearly differentiated trunk (Cox 1992). At Stage 7, children use separate graphic schema to
represent at least six basic body parts, the head, the trunk, two arms and two legs. During this
stage, children increasingly differentiate and add details to their figure drawings.

STAGE 8
Drawings at Stage 8 are characterised by the increasing use of enclosures or pairs of

lines, rather than single lines, to represent body parts such as arms and legs.
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STAGE 9
Drawings at Stage 9 are characterised by the sketching of contours for the whole figure
or a part of it. Goodnow describes this new technique as ‘threading’ (Cox 1992).
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APPENDIX 2
ASSESS ACTIVITY PROTOCOLS

TEDDY’S BEAD:
Four teddy bears were set out in a quiet arca of the nursery, lined up from left to right.

The first was Pudsey Bear, with an eye patch but no necklace; the second was Betty Bear,
wearing a necklace with a repeated pattern of yellow and green beads; the third was Baby Bear
with a yellow and green necklace with no patterning; and the fourth was Polar Bear, with a
necklace of yellow and green beads in a symmetrical arrangement.

The adult followed the script below, leaving pauses for the child’s practical and verbal
responses after questions and instructions:

Come and say hello to the Bears. They 've come 1o nursery to play with us today. This is Pudsey
Bear; this is Betty Bear; this is Baby Bear and this is Polar Bear. They've been very busy
threading and they 've made some beautiful necklaces. Have a look. This is Betty's necklace;
this is baby's necklace; and this is Polar’s necklace. Aren’t they nice? Which necklace do you
like best? ...

Mmm, I like that one too. What do you like about that one? ... ..

(Expression of agreement if appropriate e.g. Yes, it is.)

Now let me tell you about Pudsey Bear. He's very sad because he’s got a poorly eye and he
couldn’t make a necklace today. He would like a necklace just the same as Betty s neckiace.
Can you make one that's the same as Betty's? ... Thankyou. Let's take this off and have a
look....

Thankyou very much. He likes that a lot. We'll put it down here just for a minute. Now, shall we
put Betty Bear's back on? Let’s tie it round. (Six beads are knocked off the necklace, as if by
accident) Oh dear, what’s happened? Oh no, I've dropped some and made a mess. Let’s put
these beads back in the tray. (Beads are replaced in the tray.)

Wait a minute. I've and idea. You're good at threading. Can you mend this for Betty, please? ...
Oh, thankyou. That's lovely. Let’s put this back on and Pudsey's necklace too. I think

everyone s happy now. (The necklaces are put back on.)

Wait a minute. Somebody 's sad. Baby Bear's sad because she doesn 't like this necklace. She
want’s a necklace with a pattern on it. Can you make one with a pattern for baby bear? ...
Thankyou. That's beautiful Well all the bears are happy now. But there’s one last thing you can
do to help. They want to take a necklace home 1o their mum. Mummy Bear likes patterns with
red, yellow and green beads. (The three colours of beads are held up as they are named.) Can
you make a pattern with red, yellow and green? ...

Thankyou. That's lovely.



255

REQUEST FOR CLARIFICATION: BEADS AND MOSAIC TILES

The adult followed the script below in response to a child’s request for clarification of
the meaning of ‘pattern’ e.g. “What’s a pattern?”
You need more than one bead/tile 1o make a pattern. You need a few. To make a pattern, you

need to think carefully about which colours go next to each other.

REQUEST FOR CLARIFICATION: PEGS AND PEGBOARD

The adult followed the script below in response to a child’s request for clarification of
the meaning of ‘pattern’ e.g. “What’s a pattern?”
You need more than one peg to make a pattern. You need a few. To make a pattern, you need o
think carefully about where you put the pegs. If you like, you can choose one, two or more than
two special colours for the pattern.



APPENDIX 3

WORKED STATISTICS

SIMPLE CHI-SQUARE

Teddy’s Beads 1: i wh i imple 2 unit r tin

Null hypothesis: there is no relationship between age and children’s skills in copying a simple 2

unit repeating pattern in the age group studied.

Observed frequencies
Successful Unsuccessful Totals
Cell A Cell B
3% years 3 46 49
Cell C Cell D
4Y; years 18 31 49
Totals 21 77 98

Calculate expected frequencies
Cell A:49x21 =105
98
Cell B: 49x 77 =385
98
Cell C:49x 21 =105
98
CellD:49x 77 =385
98

Calculate the difference between the observed and the expected frequencies using Yates'
correction

CellA:105-3-05=7

Cell B:46 — 385—- 05=7

Cell C:18-105~ 0.5=7

CellD:385- 31-05=7
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Square each cell value and divide by the expected cell frequency

Cell A: (DN*=47
10.5

CellB: (71)?=13
38.5

CellC: (N?=47
10.5

CellD: (7)*=13
38.5

Add the 4 values to obtain x°
47+13+47+13=12

The obtained value of 12 exceeds the tabulated value of 10.83, which is significant at the 0.001
level (one- tailed test, one degree of freedom). The null hypothesis can be rejected.

THE WILCOXON TEST
Comparison of colour organisation levels for Mosaic Tiles 2 ent 1 and A t4

Null Hypothesis: there is no significant difference between the levels achieved by children at

Assessments 1 and 4 for Mosaic Tiles 2.

Child Asseslsment Asses:ment Child | Assessment | Assessment
A 4 5 M ; ;
B 1 4 N 1 3
C 2 3 O 1 4
D 1 1 P 5 5
E I 4 Q 3 5
F 1 5 R 1 5
G 4 6 S 5 2
H 1 5 T 1 1
I 1 6 U 5 5
J 1 3 \Y 1 5
K | 3 " 3 5
L 4 4 X 2 1
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Pair the scores and calculate the differences

Child Child
A 5-4=1 M 3_5=_5
B 4-1=3 N 3-1=2
C 3-2=1 0) 4-1=2
D 1-1=0 P 5-5=5§
E 4-1=3 Q 5-3=2
F 5-1=4 R 5-1=4
G 6-4=2 S 2-5=-3
H 5-1=4 T 1-1=0
I 6-1=5 U 5_5=0
J 3-1=2 A\ 5-1=4
K 3-1=2 w 5-3=2
L 4-1=3 X 1_2-_1

Rank the differences according lo size

Child Score Rank Child Score Rank
B 3 12'% N 2 7
C 1 2 lo) ) =
D 0 P 5 20
E 3 12% Q ) 7
G 2 7 S 3 12%
H 4 16% T 0
I 5 20 U 0
J 2 7 Vv 3 16%
K 2 7 w 2 7
L 3 12% X ] 3

Add the ranks for differences

Positive difference ranks: 3(2) + 7(7) + 3(12 4) + 4(162) +2(20) =6+ 49+ 37 2 + 66 + 40 =
198'%
Negative difference ranks: 20 + 1272 =32%

T=32%
There are 24 pairs of scores and 3 values of 0. N =21

Evaluation of Wilcoxon's T statistic
The obtained value of 32Y is significant at the 0.005 level for a one-tailed hypothesis.
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APPENDIX 4
2D SYMMETRICAL PATTERNS
2D symmetrical patterns incorporate two or more of the following basic elements of pattern

and/or forms of complex linear organisation.

BASIC ELEMENTS OF PATTERN

Non-linear basic elements

0000000000 Marking the centre - sustained

0.0 0000600600 A square is marked by placing four pegs
0000000000 . .

N NG G consecutively in a 2x2 arrangement.
ocNoNoNoN N NoNoNoNe

oNoNoNoN N NoNoNoNo

000 0000000

0000000000

0000000000

0 0 00000000

Enclosing the centre - sustained

0000000000
0 000 000000 A centre is enclosed by placing twelve
00000000100

s around k
SOOI CIE GIE pegs around a marked centre.
O000@0e000O0

O0000e000O0
O000000OO00O0
O0000000O0O0
O0000000O0O0
0000000000

00000000 e Marking the corners — sustained
0O 01000100 OO0
0.0 0:0:10:0/0:0:010
0000000000 pegs consecutively in the four corners.
Q0000000000
0.0.0:0.0:010:0160:0
0I00010:010:0:010
O00000O0O00O0
O00O0O0O0O0O0O0OO0
@0 0000000 e

The corners are marked by placing four
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O0O0O0O@@0000O0 Marking two mid-points

0000000000 Two mid-points are marked by placing
0000000000
0000000000 _
0000000000 midpoints of two sides of the pegboard

O00000000O0

two pegs consecutively on opposite

O0O0O0O0

Linear basic elements

Marking a midpoint line

0000000000 A mid-point horizontal line is marked by
O0000000O0O0
O00000000O0
00000000
0000000

pegs using unidirectional, proximity
placement/ symmetrical markings.
Similarly, a midpoint vertical line can be
marked.

(ol oNoNoNoN

ELEMENTS OF COMPLEX LINEAR ORGANISATION

©@000000000 Marking a diagonal line
0O00000000O0 A sustained diagonal line is marked by
0O0O®@0000000 unidirectional proximity placement.

OC00@®@0000O00
O000@000000
000000000
00000 0@000
0000000800
0000000000
0O0000000CO0C8E




OCoo0o0000000
0CO00000000O0
000000000 O0
OO0 00000000
00000000000
0000000000
00000000 0O0
00000000
00000000 0O0
O0O0O0O000O0OO0O0
Gl NeoN NoN NoN NeN
(ol NoN NoN Mol JNeN J
ce0ceoceocecce
(o Mol Mol NoN Noi J
0000000000
ol Mol NoN NoN o J
ol NoN NoN NN o J
(ol NoN NN Mol NoN J
00000000080
(ol NeN NN NoN NN J

000000006000
@0000000C06
®@e0000000060
0000000000
Q000000000
Q000000000
000000000
000000006
Q000000000
0000000000

Marking 8 parallel horizontal/vertical
lines

Eight repeated and sustained lines are
marked with unidirectional proximity

placement.

Marking 10 parallel horizontal/vertical
lines

Ten repeated and sustained lines are
marked with unidirectional proximity

placement.

Marking 4 connected lines
Four connected lines are marked with
unidirectional proximity placement to

make a rectangle.
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APPENDIX 5
COLOUR ORGANISATION: THE HYPOTHESISED DEVELOPMENTAL PATHWAY

Exemplification of the developmental pathway for colour organisation draws on

categories of colour organisation matched to level descriptions, as identified during the analysis
of data from the longitudinal study. The one or two categories used for exemplification are
those which were observed most frequently in the data for children at 4'% years.

A logical analysis of repeated pattern-making as a task supports the hypothesised
pathway. As each level of colour organisation in the hypothesised developmental pathway is
exemplified, its links to the previous level are highlighted. From level 3 onwards, the
behaviours focused on colour organisation at each level of the pathway involve the co-
ordination, refinement, extension or sustaining of behaviours focused on colour organisation
from the previous level. Additionally, within level developments marking progress towards the

next level are noted.

Level Descriptor Category

1 e 1o evidence of colour random selection

At this earliest stage of the developmental sequence, children initially focus on aspects of the
task other than colour e.g. the social context; the physical act of threading; the length of the
necklace. Children working at this level may begin to focus attention on the colour of play

materials, asking questions about colours.

Level Descriptor Category

2 e colour naming

The child says, “Blue one.”

At Level 2, children focus attention on the colour of play materials and express this verbally e.g.
as materials are selected; as materials are threaded or placed; as completed work is discussed.
Initially, colour naming may be inaccurate. For some children, colour naming represents a

refinement of the focus on colour, expressed through questioning at Level 1.

Ll
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Level Descriptor Category

3 e colour grouping based on | a similarity group

relationships of

similarity or difference

The child says, “Lots of greens.”

a difference group

The child says, “Yellow one...orange.... Blue.”

At Level 3, children co-ordinaate, within a single play episode, the attention previously focused
on the colours of two or more individual components of play materials across play episodes.
Attention focused on the different colours of components is verbalised through the use of colour
names. It may be demonstrated through sorting and sequencing behaviours. Attention focused on
the similar colours of components may be verbalised Alternatively, it may be demonstrated
through sorting and sequencing behaviours.

Initially, focus play materials may be placed nonconsecutively. At the upper stage of this level,
focus materials are placed consecutively as a discrete similarity or difference group.

Children working at the upper stage of this level will focus attention on both the similarities and
the differences between the colours of components of play materials, either within a single play

episode or during different play episodes.
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Level Descriptor Category

4 e colour sequencing based | alternated similarity groups and units

Y . © 00 . ©
similarity and difference

chained similarity groups

COOO 0000

e 2D colour grouping a similarity group of line unit

based on relationships of

Souzarty eee0000000
0000O0COOCOOO
o000 O0OCOOOOO
OLOI00I00010100
elleMelleolefoNololc)
0:0:0:0:0.00 00 0
QIO OIOTQT0IOTOI0I0
Q10000 0,0:00:0
Q000000000
OHoONoNoRoNoORONONONO)

At Level 3, children focus attention in a discrete way on the similarities and differences between
colours of components of play materials. At Level 4, these behaviours are co-ordinated within a
single sequence. At Level 4, similarity groups or units in two or more colours are alternated,
while similarity groups are chained. Initially, no attention is focused on numerosity. Additionally,
difference groups may be chained but without a consistent focus on order within the sequence.
During level 4, children begin to focus on numerosity in the context of firstly chaining and
secondly alternating units and groups. A consistent focus on numerosity is developed in the
context of chaining. At Level 3, children sustain attention, in linear work, on the similarity of
colours of components of play materials. At Level 4, this attention on similarity groups is further
sustained in the context of 2D work with pegs.




265

Level Descriptor Category
5 e linear repeated pattern- a repeated difference group
- O808080808
e 2D colour sequencing chained similarity groups of line units

based on relationships of

similarity and difference 00000OQCGOGCOOS
000000OCGCOODO
000000000
0000000 O®©O®O
0000 O0OOOOO
(oo NoNoNoNoNoNoNON0)
0I10/0/00/0'0.010.0
oifalieMai{oielieloWolle]
OIOFOIOIOOIOI0I020
0:0:0.0:0.0:0.00.0

At level 5, children continue to coordinate, within a single sequence, attention focused on both
the similarities and the differences of colours of components of play materials. At this stage,
however, the focus on colour is coordinated with a consistent focus on numerosity and ordering.
At this level, the consistent focus on numerosity and ordering is established in the context of 2
unit repeated sequences only.

At level 4, children first coordinate, within a single sequence, attention focused on both the
similarities and the differences of colours. At Level 5, this attention on the similarity and

differences of colours is further sustained in the context of 2D work with pegs.
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Level

Descriptor

Category

complex linear repeated
pattern-making (3+

units)

a repeated difference group — 3 units

. 0 @ @

complex 2D colour
sequencing based on
relationships of

similarity and difference

a difference series of line units

000000OCGCOOGS
0000000COOOO
O00OO0O0O0O0O0O0O0O0
O000O0O0O0OD0O0OO0OO
0000000O0COO
0006 000000
0000000000
OO00I010 0 000
L0010 0.0.0,0.0.0
Q000000000

One line unit is made from each available colour

category

At Level 6, behaviours of Level 5 are extended. The colour organisation achieved in the context

of 2 unit repeated sequences is extended to sequences based on relationships of similarity and

difference incorporating three or more colours.

Additionally at Level 6, a complex Level 4 example of colour sequencing, based on relationships

of similarity and difference, is sustained in the in the context of 2D work with pegs.
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Level Descriptor Category
) e 2D repeated pattern- chained alternating line units
making

oNoNoNoNoNoN N N Neo
oNoNoNONONON NoN N J
oNoNoNoNoNoN N N Ne¢

At Levels 7, the 2 unit repeated sequences, established at Level 5, are co-ordinated in the context
of 2D work with pegs. Children extend their focus on relationships of similarity and difference
within a linear sequence to focus on relationships of similarity and difference between linear
sequences. They begin to extend the earlier focus, on ordering components by colour within a

linear sequence, to a focus on the ordering of a sequence of linear sequences.
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APPENDIX 6

BASIC LINEAR ORGANISATION: THE HYPOTHESISED DEVELOPMENTAL
PATHWAY

Two descriptors are presented for each level of spatial organisation in the hypothesised
developmental pathway to basic linear organisation. Descriptors relate to children’s linear work
in Mosaic Tiles and in Pegs and Pegboard.

A logical analysis of linear organisation supports the hypothesised pathway. The
behaviours focused on spatial organisation at each level of the initial pathway involve the
connecting and extending of behaviours focused on spatial organisation from the previous level.
As each level of spatial organisation in the hypothesised developmental pathway is exemplified,
its links to the previous level are highlighted.

Recording spatial organisation:
e Black and grey are used to represent play materials. They do not represent particular
colours.

e The numerals represent the placement order of play materials.

Level Descriptor Examples

1 e random placement . .
3

06 o000e6ed
O006GO0OO0QC
0O00000¢g
O0000O0Q(gG

O00000000O0
O00O0OO0OO0OO0OO0O0O0
OIOL0IO0I0I0 0000

At this earliest stage of the developmental sequence, children initially focus on aspects of the
task other than spatial relations e.g. the social context; the physical act of placing components;

imaginative content.
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Level

Descriptor

Examples

proximity placement

p—
N
(o)}
W
(o8]
~
SN

G
o
G
g
G
QG

O0O0O0O0

0.0
(Ol o)
(O]
O
O000Qg
0:0'0.Q

O0OO0O0O0O0O0
O0O00O0O0
O0O0O0OO0OO
O0O0OO0OO0O0
O0OO0OOOO0OO0OO

(ol oNoNoNoNoNoNON®)
OOOOOi
O0O0OO0OO
oNoNoNoNoNoNoRONoNO
0001001010001

At Level 2, children focus attention on the spatial relation of proximity between two components

of play materials. Two components are placed next to each other.

Level Descriptor Examples
3 e multi-directional
proximity placement * h
- partial line — =
1 4SS Bl 67 O3 e D
1 00000000
2O®OOOOOOOO
oNcNONONONONONONONG
4000000000
5|00 0000000
3O.OOOOOOOO
O0000O0O0O0OO0O0
O0000O0O0O0OO0OO0
O0O0O0O0O0O0OO0OO0O0
oNoNoNONONONONONONG

At Level 3, children continue to make proximity placements for one or more pairs of

components. Additional play materials are used to connect or extend the proximity placements,

making a partial line
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Level Descriptor Examples
4 e multi-directional
proximity placement
- sustained line s
6 5077 8 1 23 TS NN O TR 1SR 0510

2l 00000000 0]
O0O0OO0O0O0OO0OOO0OO0
O} NoNoNoNeoNoNoNONe,
C®eO0O0O00OO0OO0O0O0

_—

J0®@000000C0O0
(| 0@00000000
0O®00000000
UeX NeReNeNoReoRoNoNo)
gl 0000000000
0000000000
9
10

At Level 4, children continue to make proximity placements. Additional play materials are used

to connect or extend the proximity placements, making a complete line.

Level Descriptor Examples

5 e uni-directional

proximity placement

- partial line

00000000
00000 0000 O
000000000
O000O0O000O0O0
30000000000
09 0:00:0:0:0:0:0
0001000 0°0:0.0
0000100100100
00000 0:0:00:'0
O0O0OO0O0OO0O00OO0O0

N

At Level 5, children continue to make proximity placements. These are extended in a single

direction, making a partial line.
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Level Descriptor Examples
6 e uni-directional
proximity placement

— sustained line

ol NoloNoNeoNoNoNoNo)
CGO0OO0OO0O0OOOO0OO
ol NoNoNoNoNoNoNoNe
OC0O0OO0OOOO0OO0OO

©0 000
0OO0O0O0O0
0i0-6:6/0
0:0:0.0:0
0I0:0:010
OO0O0O0O
00000

<
O ® N O U B W N

0000O0
00000
O0O00O0

—
(=]

11

12

At Level 6, children continue to make proximity placements for components. Proximity

placements are further extended in a single direction, making a complete line.




