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Chapter 1.

Introduction.

1.

Introduction.

Arithmetical Word Problems.
Written arithmetical word problems provide a fascinating link and
spiral of dependency between the mathematical and language
domains. The correct solution to these problems relies upon an
ability to interpret the text correctly, coupled with the ability to find
the correct arithmetical equation and sufficient computational skills
to solve it (Hegarty et al 1995, Reusser and Stabler 1997and
d’Ailly 1997). The written arithmetical word problems that are being
discussed are those that present a problem in word form and
require the solver to extract information from the text to form an
arithmetical equation and thus find the answer to the question.
These problems frequently require knowledge of multiplication and
division for their solution, but all the children in the studies
discussed in this thesis were given addition and subtraction sums
of the combine, compare and change type because the younger
children were unsure of multiplication and division processes. This
eliminated any possibility of different processes affecting the
outcome of the research which may have occurred if older children
had been given multiplication and division and the younger ones
had been given addition and subtraction problems. Although the
semantic structure of the text can affect the type and degree o f
difficulty of the problems - and this will be discussed in detail in
Chapter Two of the thesis - the following are examples of the
underlying structures of arithmetical word problems used in this
research:
Compare:
Greg and Tara were collecting shells on the beach. Tara had 18
shells.
Grég had 9 shells more than Tara. How many shells did Greg
have?
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Combine:
Andrew has 17 shells and Greg has 27 shells. How many shells do
they have altogether?
Change:
Tara had 18 shells. Greg gave her 27 more shells. How many
shells does Tara have now?
There is considerable evidence that children find these written
arithmetical word problems difficult (e.g. Stem 1993, Hegarty et al
1995, d'AHley 1997, Greer 1997, Gravemeijer 1997, Reusser and
Stabler 1997, Yoshida et al 1997, Wyndham and Saljo 1997)
because their complexity demands that the solver uses knowledge
and skills from both mathematical and language domains, and
many children either fail to appreciate this or do not use their
knowledge judiciously. A child who is good at computational
arithmetic may fail to formulate the correct arithmetical equation
because of a lack of understanding of the text arid will not reach a
correct solution. A child who understands the meaning of the text
of these problems but fails to recognize the appropriate
arithmetical equations will not be able to answer them accurately.
A child who understands the text and has knowledge of the
required arithmetical process and uses the correct arithmetical
equation, but is inaccurate in arithmetic, will also produce a wrong
answer. For many children, arithmetical word problems are fraught
with

difficulties that

misconstrue

this

result in failure.

lack

of success

Children can easily

as Their deficiency

in

mathematics; therefore, it is imperative that the source of the
children’s difficulties should be identified and that solutions should
be sought
The interdependency of the language and mathematical domains
in these problems accentuates both the differences and similarities
between the domains in aspects of learning and teaching styles. It
also emphasizes the resistance of most pupils to transferring
2
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learning from one domain to another. Although they unite domains,
in schools written arithmetical word problems are traditionally
situated in the mathematical domain where their mastery is seen
as a test of mathematical ability, demonstrating that the pupil can
apply mechanical processes to real world situations (Hegarty et
ah 995, Greer 1997, Gravemeijer 1997,

Yoshida et al 1997,

Wyndhamn and Saljo 1997). Written arithmetical word problems
are considered to indicate that the learner has sufficient
understanding of arithmetical processes to move beyond the rote
learning of arithmetical number facts and apply these facts to
solving problems.
'Problem solving is seen as a decisive test of
genuine skill and understanding.’ (Wÿndham and
Saljo 1997)
Arithmetical word problems are still a fixture within the school
curriculum although some express doubt about the relevance of the
type of problems usually given in schools (Gerofsky 1996). It may be
easier to persuade adults to change and adapt the text and focus of
word problems than to remove them from the curriculum. These
problems are potentially important to the curriculum because they
hold the possibility of encouraging cross domain learning, an accurate
interpretation of written texts and making mathematics learning
relevant to life outside the school environment
My initial concern was to find a solution to children’s difficulties with
these problems within the mathematical domain because the
problems are presented to children within this domain in school. I
decided to explore the possibility of scaffolding children in the
mathematical domain as an attempt to address this issue.
However, the Initial Study indicated that it was necessary to
approach the issue by helping children to interpret text within the
language domain by using scaffolding techniques, and then
transfer that ability to interpret text to the mathematical domain and
this is the main focus of this thesis.

Chapter 2.

Arithmetical Word Problems.

2.

Arithmetical Word Pnobleriis.

Arithmetical word problems are cdmplex in their structure and the
problem solver needs to understand when and hpw to apply certain
language and arithmetical strategies to reach p correct solution.
These problems have been a part of school culture for years and it is
well documented that many find such problems difficult to solve (Stem
1993, Hegarty et al 1995, à’Ailley 1997, Greer 1997, Gravemeijer
1997, Reusser and Stebler 1^97, Yoshida et al 1997, Wyndham and
Saljo 1997). However, to. consider that children fail because of a lack
of either linguistic or mathematical skills, or a combination of both,
would be to adopt an approach that is too simplistic because it would
disregard the arguments surrounding the problems themselves, the
complex structure of the 'genre' of these problems and the various
problem-solving techniques employed by the children.
Many believe arithmetical word problems to be a test of mathematical
ability because they give the pupils the opportunity to move beyond
the rote learning of arithmetical processes and demonstrate their
ability to apply mechanical processes to real world situations. (Greer
1997, Gravemeijer 1997, Hegarty et al 1995, Yoshida et al 1997,
Wyndham and Saljo 1997). This is a debatable point on several
counts including:

•

The content of th,| problems rarely reflects real world
situations.

•

Adults frequently ào not use conventional arithmetical
procedures to solve arithmetical problems they encounter in
their everyday lives for a variety of reasons. (Walkerdine 1988)

•

In schools, they are frequently used as a test that children can
use an arithmetical process they have just learned in a written
word problem.

4
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Many children recognise the problems for what they are and

•

. extract the arithmetical content to form the equation while
disregarding the text (Kintsch 1998 and ôerofsky 1996).
There is a tendency in schools to mathematize everyday activities
by suggesting that children encounter mathematics in their
everyday lives and mathematical curricula and textbooks uphold
this myth of mathematization by giving children problems that refer
to supposedly typical instances in everyday life, described by
Dowling (1998) as ‘the myth of reference’. Dowling (1998) says that
this
‘

is endemic in school mathematics. These

mathematical tasks, for example, are taken from
the ‘Y’ series of reference books in the secondary
school mathematics scheme, SMP 11-16:
Shopkeeper A sells dates for 85p per kilogram. B
sells them at 1.2 kg for £1.
a) Which shop is cheaper?
b) What is the difference between the prices
charged by the two shopkeepers for 15 kg of
dates? (SMP 11-16 Book Y1, p55)
Britannia best British flour cost £0.71 for 12.5 kg.
Uncle Sam’s best American flour cost $1.30 for 3.5
lb.
If 1 kg = 2.2 lb and £1 = $1.85, Which brand of flour
was cheaper, and by howmuch per kilogram?
(SNIP 11=16 Book-Vi, P56)’ (Dowling 1998).
Both these tasks recruit a domestic shopping setting but, as
Dowling (1998) observed, it is quite apparent that the tasks are
mathematical rather than domestic from various clues set within
the text.
•

The letters A and B identifies the shopkeepers.

2.
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• The names of the brands of flour are stylized and the
comparison is unrealistic because it is unlikely that
anyone would cross the Atlantic for cheaper flour.
•

The comparison is incomplete because the question
does not consider other factors such as the different
standard of living or the availability of flour that
influences such purchases.

Schools claim to use domestic settings to recreate ‘real-life’
situations for the presentation of arithmetical problems but this
claim fails first because they rarely emulate the times when
mathematics is needed in the hoirie, e.g. measuring a room for a
carpet, calculating the number of wallpaper rolls required, altering
the ingredients of a recipe to cater fdr a different number than the
cookery book suggests, and second, because when they appear to
reflect life, they fail to consider the aspects of life that govern our
choices. Walkerdine (1988) discussed one such question that was
given to children in a national numeracy test. Two bottles of tomato
sauce, of different sizes and prices, were presented and the solver
was asked which one was the' best buy. As Walkerdine (1988)
observed;
‘This is assumed to be a practical application of a
particular kind of mathematical calculation. But let
us consider how, in practice, I might make a choice
in a supermarket. Do I have time to make a
calculation? Are there non-mathematical reasons
for preferring one bottle to another? For example, I
may not think the taste or quality of the cheaper
sauce is good, or my family may dislike it. It may
come from a country whose goods I do not wish to
purchase. Or, of course, I may only be able to
afford the cheaper brand. This means that whether
or not I calculate it is not simply about my ability’ to
do so.’ (Walkerdine1988).

6
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Gerofsky (1996) argues that most problems introduce characters that
are irrelevant, and that they can prove a distraction for some children
in translating the words into an arithmetical equation. Such problems
hold difficulties within their texts ranging from having a deprived
content - which really could not be considered to be fiction - to the
confused tenses that appear in many. As Gerofsky (1996) observed,
the story content of the problems is so poor that frequently it seems
that the writer is suggesting that it be ignored. Nevertheless, children
fail because they do not use the important information within the text
of the problem to solve the problems.
i* .

In the language domain, and this will be discussed in detail in Chapter
6, many of the' interpretation' exercises given to the children are
questions which lead them to the answer in the text and the margins
of error are small because the questions are so closely related to the
text A question on the story of e.g. ‘Cinderella’ may ask:
When did Cinderella have to leave the ball?’
This approach does not prepare the problem solver fo r the type of
texts encountered

in an arithmetical word

problem

in the

mathematical domain where the solver does not have to answer a
simple question about the text of the problem, but has to interpret the
question and the text, and then construct an arithmetical equation
using that information. The question in an arithmetical problem does
not direct the solver to focus on salient parts of the text, so not only
can the solver not check if their understanding of the text is correct,
but they use this understanding - or misunderstanding - to form an
arithmetical equation from their estimation of the meaning of the text
The solver is required to use the meaning of the text in the language
domain to construct an arithmetical equation in the mathematical
domain. This creates several difficulties.
•

Many children may not really be in the habit of considering the
text in the language domain because they have used words on
the question to direct them to the appropriate parts of the text,
therefore they have no interpretative skills to be carried over to
and utilized within the mathematical domain.

2.

Arithmetical Word Problème
• The type of word problems used ‘within the culture of
mathematical education* (Greer, 1997, Gerofsky 1996) actually
encourages the children to refrain from making sense of the
meaning of the question because they can be solved by using
the key mathematical words and the numbers in the text to
form an arithmetical equation.
•

As has already been stiited, sometimes the text is inadequate
and there is an over mathematization of everyday situations.
(Walkerdine 1988, Dowling 1998 Gerofsky 1996.)

On the other hand, when children use their imagination or try to
consider the text of the problems, different sets of difficulties arise. An
inadequate text brings the reader into conflict with the text because
/

"

'V

-

there are underlying considerations that are not explicit in the text, but
are in the minds of the reader who are immersed in their interpretation
of the reality of the text and therefore make rhiàtakes. Greer (1997)
observed,
‘The analysis of what is meant by “reality” in this
context is extremely complex and subtly nuanced.
The following example (Freudenthal, 1991, p70)
might appear at first sight reasonable to model by
addition;
Mr Smith the butcher had 26 kg of meat in his
shop, and orders 10 kg more. How much meat
does he have now?
Yet Freudenthal comments that "the ham ordered
by phone does not fly instantly into the shop, and
when it arrives some of the 26 kg of ham .. .will
have been sold. Indeed this is why the butcher
ordered more”.’ (Greer 1997)
Consequently some children may be have justifiably wrong answers
simply because they are interpreting the text according to their
experience of the reality of the situation, or they are engrossed in the
8
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imaginative possibilities suggested by the text while others are totally
ignoring the text. Some children have what Anghileri (1995) describes
as ‘a selective attention' and they find it difficult to sort out the relevant
from the irrelevant even though they appear to be observing
everything. As in most areas of school work, teachers' and pupils'
perspectives of word problems may be different because the teacher
may be concerned with teaching the child how to find a solution, but
the child may be distracted by the attempt at making the subject
relevant to life outside the school (Pimm 1995).
It seems from such evidence in the research that children tackle the
text very much on a personal level and according to their own
inclinations. On the other hand, these problems are deeply
entrenched in the tradition of school mathematics and are likely to
remain there, so it important that children learn to use the text and
that they are given a text which grasps them, enthrals them, or, at the
very least, amuses them (Gerofsky 1996). _Unfortunately, this is not
the experience of most children. For example, Walkerdine (1988)
observed a teacher attempting to use a shopping game to introduce
children to the use and value of money. The prices were ridiculous,
the ‘shopkeeper’ returned the money to the shoppers', and the
- •

v.

‘shoppers' returned the goods to the ‘shop’ to allow the game to
continue. It is not possible to teach children to interpret the text of
arithmetical word problems realistically when the context of the
problems is problematic. Many children, therefore, choose to ignore
the text although they recognize the structure of the problems and
use this as a basis for the formation of an arithmetical equation and
this means that they may not have considered the relationship of all
the variables in the question (Walkerdine 1988 and Gerofsky 1996).
DeCorte and Verschaffel (1991) observed that the older research
studies on the effect of task variables on children’s arithmetic word
problems concentrated on the surface characteristics of the structure
of the number sentence within the problem, the presence of a cue or
key mathematical word, the place of the question and even the
number of words in the problem. However, in recent years the focus

2. Arithmetical Word Problems.
of the research into all aspects of arithmetical word problems has
shifted towards the semantic structure of the problem. This older
research must not be totally discounted as there is evidence that
some children attempt to solve even unsolvable problems by using
the key mathematical words in the text (Stem 1993, Hegarty et al
1995, Gravemejer 1997, Wyndham and Saljo 1997 and D’Ailly et al
1997). It is necessary to consider the semantic structure theory in
conjunction with other research rather than considering it a
replacement or development of previous research. This more recent
research is based on two assumptions:
‘1. Word problems that are solvable using the same
arithmetic operations, can be described in terms of
different

network

concepts

and

relationships

underlying the problem.
2. Constructing an appropriate internal representation
of such a conceptual network is a crucial aspect of
expertise in word problem solving.’ (DeCorte and
Verschaffel 1991).
It has already been stated in the Introduction that the arithmetical
word problems, which are the concern of this research, fell into three
categories. They are defined as ‘change’, ‘combine’ and ‘compare’
problems and are typical of the realistic problems requiring an addition
or subtraction arithmetical equation to reach a solution that are given
to children in schools (Riley et al 1983).

•

Change problems: some event changes the value of a
quantity, e.g.
‘James has 3 apples. Catherine gave him 4 more apples. How
many apples does James have now?

•

Combine problems: static situations involving two amounts
which are combined, e.g.,
‘James has 3 apples and Catherine has 4 apples. How many
do they have altogether?
10
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• Compare problems: two amounts are compared and the
difference between them has to be found, e.g.,
‘James has 3 apples and Catherine has 4 more than James.
How many apples does Catherine have?

The simple format of these exemplars is very restrictive and teachers
change them to give examples that are more varied. Although it is
probably an unintentional effect, this can alter the semantic structure
of the problems. Hence, DeCorte and Verschaffel (1991) consider
that this categorization of problems can be subdivided further
depending on the identity of the unknown quantity. In compare and
change problems, there are even more subdivisions depending on
whether the wording of the problem is asking the solver to add or
subtract DeCorte and Verschaffel (1991) cite Riley et al (1983) who
distinguished fourteen types of simple addition and subtraction sums
that occur within the change, combine and com pare'categories. This
categorization cannot be considered as definitive because the
accessibility of these problems to the solver depends on their
semantic structure.
Many of these problems can be solved using the same arithmetical
operation; but they differ because their underlying semantic structure
determines their degree of difficulty. The simple
'James had 3 apples. Catherine gave him 4 more.
How many does James have now?'
is a change problem where the direction is increase and the
unknown is the result set This can become more difficult when the
unknown is the change set:
James had 3 apples, then Catherine gave him
some more. Now James has 7 apples. How many
did Catherine give him?'
Even though there are only three different schemas within these
fourteen different types of problems discussed by DeCorte and
Verschaffel (1991) the semantic structure of these problems dictates
that various arithmetical process be used to reach a correct solution.
11
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There are six change problems, two combine and six compare
problems all presenting changing levels of difficulty to the solver
because of their semantic structure. The following table, very slightly
adapted from DeCorte and Verschaffel (1991), explains the
differences in the problems.
Table 2.1
Type

Example

Change

Jim

1

apples;

has

Schema

Direction

change

increase

result set

8 change\

decrease

result set

3

Unknown

then

Ann gave him 5
more

apples.

How

many*

apples does Jim
have now?
Change

Jim

2

apples, then he

has

gave 5 apples to
Ann. How many

'

apples does Jim
have now?
Change

Jim

3

apples,

had

3 change

increase

change set

then

Ann gave him
some

more

apples. Now Jimhas

8 apples.

How

many

apples did Ann
give him?

12
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Change
Jim
had
8 change
4

decrease

change set

apples; then he
gave

some

apples to Ann.
Now Jim has 3
r

apples.
many

How
did

he

give to Ann?
Change

Jim had some change

5

apples then Ann
gave

him

more

increase

start set

5

apples.

Now Jim has 8
apples.

/

How

many apples did
Jim have in the
beginning?
Change

Jim had some change . decrease

6

apples, then he

start set

gave 5 apples to
Ann.

Now Jim

has

3 apples.

How

many

apples did Jim
have

in

the

beginning?
Combine

Jim

1

apples. Ann has

has

3 combine

superset

5 apples. How
many apples do
they

have

altogether?

13
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Combine Jim and Ann combine
2

subset

have 8 apples
altogether.
has

Jim

3 apples.

How many does
Ann have?
Compare Jim
1

8 compare

has

more

difference
set

apples. Ann has
5 apples. How
many

apples

does Jim have
more than Ann
does?
Compare Jim
2

8 compare

has

less

difference
set

apples. Ann has
5 apples. How
many

apples

does Ann have
less than Jim?
Compare Jim
3

has

3 compare

more

compared
set

apples. Ann has
5 more apples
than Jim. How
many

apples

does Ann have?

y -'
/

Compare Jim
4

has

8 compare

apples. Ann has
5

apples

less

compared
set

less

than Jim does.
How

many

apples

does

Ann have?

14
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has
8 compare
Compare Jim

reference

more

set

apples. He has

5

5 more apples
than Ann. How
many

apples

/

does Ann have?
Compare Jim

3 compare

has

apples; he has 5

6

less than Ann.
How

many

apples

does

le ss,

reference

j

set

f
r

Ann have?
For example, adding the two given numbers can solve the combine
1 problem, change 6 problem and comparer s problem but the
semantic structure of their texts gives them different levels of
difficulty.

M odels

o f l e a r n in g .

DeCorte and Verschaffel (1951) found that the type of question
affected the percentage of correct solutions to arithmetical word
problems. They used the following table from Pauwel (1987) to
explain the results:
Table 2.2.
‘ Percentages of correct solutions for the 14 types of word problems in
Pauwel’s (1987) study (N=126)
Problem type__________________________ %
correct
Change 1

97

Change 2

88

Change 3

73

Change 4

78

Change 5

67

Change 6

83
15
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Problem Type________

%

Combine 1

98

Combine2

62

Compare 1

79

Compare 2

78

Compare 3

47

Compare 4

44

Compare 5

46

Compares

38

Although the previous results are from only one study, there is a
consensus agreeing with the broad findings of the study. (Stem
1993, Hegarty et al 1995, Gravemejer 1997, Wyndham and Saljo
1997 and D’Ailly et al 1997). The reasons for the variations in
results are because:
‘....the

difficulty

level

of

semantically

distinct

problems can differ either because the semantic
schemes necessary to represent the different
problem types are not equally well mastered by
children, or because some problem representations
are more easily mapped with an appropriate
arithmetic operation than others.’ (DeCorte and
Verschaffel 1991).
This process of mapping occurs when the solver reads the text,
extricates the information for the formation of an arithmetical equation
and solves the equation. Decode and Verschaffel (1991) identify five
specific stages in a successful mapping process:
1. The pupil uses the text to construct an internal representation
of the problem.
2. Based on that representation, the pupil selects a formal
arithmetical operation or counting strategy to find the answer.
16
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3. The pupil carries out the arithmetical operation.
4. The pupil reconsiders the initial problem, replaces the
unknown element by the result of the arithmetical operation
and formulates the answer.
5. The answer is checked

The difficulties experienced by many problem solvers occur precisely
at this first point of mapping because they fail to interpret the text of
the problems for the reasons already discussed.
It has already been said that it is easier to construct an equation for
a problem where
‘the temporal sequence of the data presented by the text
matches the order of events in real life and also matches
the order of the data in an arithmetic sentence,..' (Teubal
and Nescher 1991).
It is easy to translate this type of problem into an arithmetical equation
because the text base matches the order in the equation. In problems
such as the Compare 6 type, on the other hand, a situational model
corresponding to the text base must be constructed and it is from this
situational model that the arithmetical equation to solve the problem is
formed (Teubal and Nescher 1991). To form the necessary
arithmetical equation, the problem solver must construct the
situational model correctly by translating the meaning of the text
accurately. This transfers the ‘burden of the solution process' from the
solution of an arithmetic sentence to the translation of the text into to
an arithmetical sentence (Teubal and Nescher 1991). It is imperative
that the solvers translate the text accurately because it is this
translation that clarifies the relationships between the numbers in the
text and dictates how they are to be used to form the arithmetical
equation.
A ‘linguistic restructuring strategy' (Stem1993) is necessary to
rearrange the information because the solver must use the words of
the text rather than rely on the mathematical information. Solvers who
17
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adopt a direct translation, a short-cut approach, to arithmetical word
problems, often use the words 'less' and 'more' to construct an
arithmetical equation to find the solution to the problem (Hegarty et al
1995). ‘More’ initiates the use of additibn and 'less' prompts
subtraction The problem solvers combine the numbers in the text in
some way that seems to them to be appropriate or solvable to
produce an answer to the problem. In a problem such as Compare 6,
(DeCorte and Verschaffel 1991) ‘a two-step word problem containing
a relational statement (Hegarty et al 1995), the word 'less' prompts
the use of an inappropriate subtraction equation. This is an
‘inconsistent problem because the key mathematical word 'less'
prompts the use of an incorrect arithmetical process; while in a
'consistent problem the keyword prompts the correct arithmetical
process (Hegarty et al 1995).
Sometimes it is possible for problem solvers to produce an accurate
solution to the problems by using key mathematical words in the text,
especially in consistent problems because the key mathematical word
prompts the required arithmetical process. Unfortunately, this
approach is just as likely to result in an inaccurate answer to the
problems because the problem solvers may use the wrong
combination of numbers to form the arithmetical equation. In the
problem model approach, also known as a meaningful approach, the
situation in the problem is translated into a mental model that is used
to construct an arithmetical equation for the solution of the problem.
Problem solving strategies are individual, so it is not possible to
conclude that one strategy always results in failure arid another in
success; nevertheless, research indicates that problem solvers who
rely on the key mathematical words e.g.' less' in the text are less
successful than those who use the mental model of the text to solve
problems. (Hegarty et al, 1995 and Gravemeijer 1997).
Nonetheless, word problems have the potential to be a worthwhile
exercise. They entwine the language and mathematical domains in
a dual dependency upon each other and they could be used to
18
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demonstrate how adults really do need to use mathematics in
everyday sittings, whether it is in a domestic or work situation.
(Nunes et al 1993, Askew 1998 and Hughes et al 2000). A more
imaginative approach could be adopted. (Gerofsky 1996) Children
do not need to have problems related to real life as they respond
well to fiction, but the problems do need to belong to the text and
be reasonable even though they are imaginative. Reducing these
problems to an assessment of an arithmetical process also fails to
release their potential. These problems could be written in ways
that capture the imagination of the children while coercing them to
use both domains. Although the structure and content of word
problems which usually are given to children in school has been
widely criticised (Walkerdine 1988 and Gerofsky 1996), Carpenter
and

Fennema

(1992)

suggest

that

when

teachers

are

knowledgeable about the processes of children's thinking and
problem solving techniques, they are better equipped to offer
children problems which are relevant to their understanding and
interests and I will go on to demonstrate this in the Thesis.

19
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3:

Scaffolding.

P iaget , V yg o tsky and the Z o ne o f P roxim al develo pm ent .

Vygotsky’s (1978) work, which articulates the crucial role of society in
child

development

and

education,

embodies

constructivist

perspectives and unites the leamer-child with the instructor-adult or
knowledgeable peer. Vygotsky (1978) considered children to be
active participants learning about and within their society land their
environment rather than isolated individuals whose learrting was
dictated by their abilities and developmental levels. Although
Piagetian theories have been criticized for being overly prescriptive in
defining ages of development, they cannot be totally rejected
because they focus attention on the developmental stages of children
and provide an insight into children’s minds. Piaget did not define
these

stages

as

a

universal

phenomenon

although

underestimated factors we consider nowadays as

he

important

influences on the outcome of learning. According to Confrey (2000),
we are not meant to interpret the Piagetian developmental stages
without considering causes such as adult interventions, cultural
variations and the effects of various curricula and varied types of
instruction.
Stages for Piaçfet were broad categories of age
during which certain kinds of behaviors could be
expected under typical conditions of a population
from which one samples.’ (Confrey 2000).
Vygotsky believed that the child learned on two levels:
Any function in the child's cultural development
appears twice, or on two planes. First it appears on
the social plane, and then on the psychological
plane. First it appears between people as an
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interpsychdogical category, and then within the child
as an intrapsychological category. This is equally
true with regard to voluntary attention, logical
memory, the formation of concepts, and the
development of volition.’ (Faulkener et al 1998).

Therefore, the individual aspect of learning must not be discounted
because the learner must internalize as an individual that which is
learned in society. This theory emphasizes the social nature of
learning which, rather than depending on the transmission of
knowledge from the teacher, needs the voluntary participation of the
learner and the response of thé tutor to the learner. Vygotsky used
the term the zone of proximal development' (ZPD) to describe the
situation in which a child can dô something with the help of another,
but cannot manage to do it alone. He considered this zone to be
effective in both organizing instruction and in the assessment of
intelligence. The zone of proximal development is frequently applied
to the harmonious relationship between learner and tutor in a social
dyad,

(Woods et al 1976) and there may be some difficulty in

transferring this application of the concept to a typical primary school
classroom without a redefinition of the zone in terms applicable to
classroom learning. However, Vygotsky (1978) himself defined the
zone in slightly different ways depending upon the situation and, as
Renshaw (1999) observed, it is acceptable to adopt this approach to
modem schools:
The most widely quoted definition describes the
ZPD as the distance between what a child can
achieve alone, and what a child can achieve with
the assistance of a more advanced partner. The
more advanced partner, of course, might be a
cultural invention such as an interactive computer
program that rhight extend a person's repertoire of
skills and know-how by responding adaptively to
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specific moves.

This notion of the ZPD has

highlighted the way peers and adults can scaffold
the participation of young learners in cultural
activities, for example, by directing attention to key
aspects

of

the

task,

simplifying

the

task,

monitoring ongoing performance, and adjusting the
degree of assistance depending on the partner's
level of engagement The mediational means - the
cultural tools - that a learner appropriates are not
like prepackaged objects, waiting to be selected
from a supermarket shelf.

These tools are

embodied/embedded in the social practices of the
existing community and it is typically the adults parents, teachers, carers etc - of that community
who initially mediate appropriation of the tools by
the children/leamers/novices. So, the mediational
means themselves are social as is the process of
appropriating them.' (Renshaw 1998).
Vygotsky (1978) believed that instruction should be nearer the level
of potential development rather than the level of actual development
and he considered it to be as important to measure the level of
potential development as the level of actual development within the
classroom situation. Such analyses must correspond to intramental
and intermental functioning to be beneficial as both are of equal
importance in knowing the future potential of the child. (Faulkner et al
eds. 1998)
There has been some criticism that the zone could compare with a
behaviourist approach in that the adult controls the learning,
(Renshaw 1998) but the child is a voluntary partner in the process
and cannot be forced into cooperation. Conversely, it has been
argued that the zone is a site of a contest of powers between child
and tutor with the child attempting to control the situation and the
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adult accused of adopting a behaviourist paradigm by refusing to
follow the child. As Renshaw (1999) states;
'In summary, this critical debate has been useful in
clarifying two issues regarding the ZPD. First, it is

a co-constructed interactive space in which both
the leamer/novice and the teacher/expert are
active agents, and second, appropriation in the
ZPD

necessarily

involves

contest

between

partners about how the task should be interpreted
and approached, that is, it involves contest about
mediational means/cultural tools.

If there is no

difference between the partners then there is no
challenge to existing

practices/understandings

and, by definition, no possibility of creating a ZPD.'
(Renshaw 1998).
Scaffolding in the classroom.
Kintsch (1998) redefined the zone of proximal development as the
‘zone of leamabNity' when he applied it to the classroom situation and
said:
‘If a student's knowledge overlaps too much with an
instructional text, there is simply not enough for the
student to learn from that text If there is no overlap,
or almost no overlap, there can be no learning
either. The necessary hooks in the student’s
knowledge, onto which the new information must be
hung, are missing.’ (Kintsch 1998 )
In order to function as effective scaffolders within this zone of
leamability, teachers must have knowledge of children’s thinking to
respond to the children’s needs and to be aware of the instant to fade
help when the children can perform on their own. The value of this
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knowledge of children’s thinking is demonstrated in the Cognitively
Guided Instruction approach of Carpenter and Fënnèma (1992) in
which teachers were helped to understand children’s thinking.
Although the teachers were not given teaching materials, this insight
into how children think permitted them to make decisions about their
classroom practice. They adapted their methodologies to respond to
the level of understanding of their pupils and listened to their pupils.
The 'critical element (Carpenter and Fennema 1992) was the ability
of the teachers to assess the capabilities of their pupils as part of the
ongoing instruction rather than as separate tests. There was always a
considerable amount of discussion about the problems and the
teachers and pupils responded to one another. Although this
academic knowledge is important, it does not exclude knowledgeable
peers from the scaffolding process because children are often aware
of the difficulties of others, possibly because they themselves have
recently acquired the relevant knowledge and understand the
difficulties of those who have not yet done so.
The image of the learner, which was perceived as this study
developed, is best summarized in the words of Confrey (2000) when
discussing his views of constructivism:
‘Although the theory stresses the need for each
person to form their own understanding of à Concept,
it recognizes that this process is embedded in and
aided by social and cultural relations. Tasks and
problematics are mediated by cultural distinctions
and defined through social interactions, both peer-to
peer and teacher-student Acceptable and likely
forms of action on objects are influenced by one’s
view of those objects as cultural tools. Methods of
representation,

the

language

of

description,

representation are profoundly influenced by the
intellectual

resources

of

the

environment
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Communication

with

others

is

essential

in

.explanation and justification. Self-regulation is often
achieved through the internalization of a scheme as
a result of assessment of one's satisfaction of a feltrieed, often governed by interactions with others’
(Confrey 2000).
Scaffo lding w ithin th e ZPD.

It is at the point of learning where the pupil has sufficient prior
knowledge, but lacks full knowledge that scaffolding occurs. Within
the zone, the adult takes over the part of the task that the child
cannot yet understand but draws back and fades help as the child
progresses until the child can manage alone. Bruner (1985) was the
first to utilize this term, ‘scaffolding’, to describe the specific help that
is given to the learner within this zone of proximal development.
Scaffolding is unique in that it holds the negotiated joint activity
constant while simplifying the learner’s role, so the learner knows
what the task entails. The learner is aware of the expected goal from
the beginning and achieves it with as much or as little help as is
required. However, scaffolding is more than a simple exercise in
giving help when the learner asks for it, or when the adult notices the
learner is floundering. The tutor has to be aware of the help that the
learner needs either by close observation when the task is being
carried out, or through a thorough knowledge of the learner’s
capabilities. Wood et al (1976) articulated The qualities of a tutor
when they said,
The effective tutor must have at least two theoretical
models to which he must attend. One is a theory of
the task or problem and how it may be completed.
The other

is

a theory of the

performance

characteristics of his tutee. Without both of these, he
can neither generate feedback nor devise situations
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in which his feedback will be more appropriate for
this tutee in this task at this point in task mastery.’
(Wood, Bruner and Ross. 1976).
Scaffolding fits within constructivist theories because the role of the
teacher is defined as one who listens to the learners with an open
mind and listens to students. This responsiveness to the specific and
changing needs of the learners permits scaffolding. Confrey (2000)
defined the constructivist teacher as one who considered learners
‘not as incomplete adults, but as sense-makers with
a different field of reference and intellectual
resources. Constructivism obligates teachers to
ferret out the possibilities and richness of approach
in students’ proposals.’ (Confrey 2000).
There are specific activities and tasks which are used in providing the
scaffolding - the supporting structures’ (Bransford et al 1999) - for the;
child’s learning such as:
1. re c ru itm e n t. Enlisting the children’s interest in the task.
2. re d u c tio n in d eg re es OF freedom . Simplifying the task by
reducing the number of acts to reach a solution and to a level where
the learner could recognize if the task had been completed
satisfactorily.
3. d ire c tio n m aintenance.

Keeping the child motivated to achieve

the goal.
4. MAKING CRITICAL FEATURES.

5. fr u s tr a tio n c o n tr o l.

Interpret discrepancies for the child.

Helping to remove stress caused by the

possibility of not completing the task.
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6. d em on stration.

Completion or providing an explanation of how

the task is to be completed. (Wood et al 1976, Bransford et al 1999).
Although these practices are characteristics of scaffolding, the
child may not have to experience each activity to the same degree
for every task. The learner and the adult must share the end goal
of the negotiated joint activity but the level of motivation, tutor help
or demonstration will depend upon the learner’s response to the
task and to the tutor, and on the tutor’s response to the learner. .
Nevertheless, the tutor should have an awareness of the child’s
needs and abilities and be extremely sensitive to the help required
to complete the goal. It is more difficult, if not impossible, for a
teacher in a classroom situation to be susceptible to every minute
change in the learner which indicates that a change in the level of
help from the tutor is required, or that the learner is now capable of
performing the task alone. Therefore, although scaffolding seems
to be the ideal way to teach if children are to reach their maximum
level of competency, the school environment suggests that it will
not be possible to replicate exactly the type of scaffolding
experienced in the parent/child situation. This should not detract
from classroom scaffolding that adheres to the principles of
scaffolding:
1. The learner has an understanding and knowledge of what the
entire task entails at the end.
2. Help fades as the learners become competent and the
teacher receives feedback.
Within the classroom situation, obviously many strategies could be
considered scaffolding if they are applied in the appropriate context.
.Bliss et al (1994) provided a Taxonomy of Potential Scaffolding
strategies’ that can be used by the teacher when appropriate for the
needs of the pupils that will be identified by feedback from both
teacher and pupils if the strategies are to be effective. Bliss et al
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(1994) grouped the strategies according to their function in a lesson
as follows:
Task induction

Task

management
Goal statements

Specify

constraints
Demonstrating

Planning

Instructing
Organization

Facilitating through task

Interpersonal

Management
Questioning

Negotiating task and
involvement in it

Supportive, holding strategies

Keeping on task
Feedback

Encouragement

Managing peer
interaction.

Cognitive strategies were arranged as follows:
•

Explanation

structures;

domain

specific

(for

example, the nature of matter)
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•

Internal control and management (meta-cognition)
(checking, reviewing, making notés, listing, tagging,
labelling, focusing, inclusion and exclusion etc.)

•

Structuring ideas or knowledge; these possibly
can be customized to domain, for example, effective
searching,
systematically,

managing

evidence,

categorizing,

ordering,

testing
giving

structure to narrative, identifying and controlling
variables, identifying appropriate chunks with which
to work.’ (Bliss et al 1994)
These strategies can be applied more specifically to the
classroom situation, some of which were frequently used in the
Main Study. In other situations, contexts or with other pupils,
different strategies may have been more appropriate but these
suited the purpose of this research.
There are several possible strategies that the
teacher might employ to limit the task. These
include:
• Highlighting crucial features of task, which might be
ignored or forgotten by the pupil
• Using reference to earlier work, situations, activities or
out-of-school experiences to show why these crucial
features are important
• Analysing the task for pupils, or getting them to
analyse with teacher
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• Breaking down the task into reasonable sized chunks
according to age of pupil
• Checking that pupils know why it is broken down into
these sized chunks (that is they understand the
nature of each smaller bit)
• Checking routines that they may need to employ
• Asking pupils what they do not know about the task,
that is, what sort of ‘background knowledge? is
missing
• Checking constantly on pupils’ understanding of what
is being explained
• Focusing strategies: choosing what to look at and
what to leave out and explaining the choice’ (Bliss
et al 1994).
In schools, there may be more than one learner benefiting
from a scaffold, but the elements of scaffolding must be
applicable to each learner within the activity, and the
assistance provided must fade when each learner becomes
capable of performing the task alone. Pupils can provide the
feedback to the teacher when help is no longer required
during the ongoing negotiation and communication. A
detailed knowledge of how children think should help
teachers to be aware of when to provide and fade help.
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Learning and Teaching Mathematics.
It is impossible to study the learning of mathematics without
exploring constructivist theories of learning, or of knowledge.
These theories have defined how learners construct their
knowledge and meanings. The aim of this research was to
discover how children could be helped to solve arithmetical word
problems, so it was important to explore theories of how children
develop mathematics even though, during the Initial Study, the
children who failed in these problems did so because of their
failure to make use of the texts of the problems. It may have
seemed reasonable to deal with this issue within the language
domain, but this approach would neglect to address the critical fact
that those who fail with arithmetical word problems frequently do
so because they focus on the key mathematical words within the
text in view of the fact that they fail to appreciate the genre of
written arithmetical word problems. Their misunderstanding often
results in them extracting the key mathematical words to form the
arithmetical equation instead of making sense of the words of the
problem.

They

sometimes

also

overestimate

their

own

understanding of the mathematical words in the question or not
appreciate all the nuances and meanings associated with these
words. Although they are numerate in the sense that they can
perform basic arithmetical equations, they are not aware of the
importance of thinking about the meanings either of the
mathematical words in relation to the text, or of how a variation in
the semantic structure of the text can change the meaning of the
mathematical words.

Constructivism and Mathematics.

For reasons of space I will deal only briefly with the main features
of

constructivism

and

its

application

to

the

learning

of

mathematics. The concern of this study is not so much a
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discussion of the types of learning theories as an explanation of
how they influenced and underpinned the formation of the research
in the context of how children learn mathematics.
Educational researchers are now interested in a wider area of
constructivist theories. These theories emphasize the historical
and social perspective of the culture upon the learner, and learning
is said to occur within society with the learner as an active
participant in the process (Renshaw 1998). Child development is
perceived as a cultural phenomenon influenced by relationships,
environment, gender, socio-economic situations and personality
(Apple 1995, Caplan et al 1997). The attitude of individual learners
influences the learning process partly because each must be
cooperative and active in the learning process and partly because
each brings personal experiences, specific gifts and talents to the
learning process. A t the start of this third millennium, the cultural
tools are extended beyond the language and books that typified
the

previous

century,

to

incorporate

the

tools

of

mass

communication such as radio, television, computers and the
Internet These innovations must influence our thinking about child
development because they locate us within not only our historical
cultural heritage, but also in a global community, which in turn
must effect our perceptions of our culture as it is viewed in
juxtaposition with a wider world. This also affects the interests of
children, many of who may not be so familiar with the printed word,
or so used to listening carefully to the spoken word as their
predecessors who did not live in a world of computer games and
text messages. On the other hand, the use and development of the
new technology depends upon a knowledge of language and
mathematics, so these subjects still retain their important position
within the curriculum.
The work of Piaget and Vygotsky is credited with providing the
underpinnings of constructivist theories (Confrey 2000), which are
the learning theories most associated currently with mathematics.
The learning of mathematics requires the formation of concepts
which occur when learners interact with their environment, (Skemp
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1989) and the explanation of proof and an understanding of the
learners' making sense of the ideas through reflection, which all fit
in with the constructivist view of learning. Confrey stated:
‘Because

constructivism

views

knowledge

pragmatically, that is, as tied to action and
subsequent systems of representation, explanation
and justification of that action, theorists often
describe its production of mathematics as the
development of tools. In addition to asserting the
importance of physical tools in its development
(compass, rulers, manipulatives and technologies),
a constructivist’s view of conceptual development
emphasizes that knowledge must be inherently
useful. By knowing its genesis and elaboration,
one is more prepared to see the concept’s
possibilities

relative

phenomena

in

the

to

experience

world,

in

and

to

general,

a

constructivist will view mathematics as a model of
possible action, representation, explanation and
justification.’ (Confrey 2000).
For many practitioners, constructivism does not provide an easy
approach to teaching because it is a theory of learning, or
knowledge, and not a theory of teaching (Von Glasersfeld 1990).
Although, in the past, teaching was concerned with delivery of
lessons and the pupils, rather than the teachers or pedagogical
approaches, were blamed if they did not learn, constructivism
acknowledges that it is not possible to define lessons or
approaches that will guarantee success within the classroom. This
is because it is impossible to fully anticipate the needs of the
learners or assess the previous learning of the pupils until each
lesson starts. As Carpenter and Fennema stated:
‘the teaching-learning process in real classrooms
is too complex to be totally scripted in advance.’
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(1992).
In the report of the Cognitively Guided Instruction programme,
which assisted teachers to understand their pupils’ thinking and
respond with appropriate teaching, Carpenter and Fennema (1992)
defined, within a constructivist learning theory, the types of
interactions and pedagogical practices that facilitate learning:
‘The critical features that distinguished

CGI

classrooms was that teachers listened to students
and

attempted

to

build

on

the

students’

knowledge. Understanding was important for both
teachers and students. The students acquired
understanding of the symbols and procedures of
mathematics by connecting them to their informal
problem-solving

procedures.

The

teachers

acquired an understanding of their students’
thinking and a pedagogy to build upon that
thinking by listening to how the students solved
problems.’ (Carpenter and Fennema 1992).
This prior knowledge and experience of the children, which was
assessed by their class teachers was utilized during the Main
Study.

The children

came as

individuals,

but they were

encouragedto share their understandings andideas and to
from

eachother within a social setting. In

learn

this way, their

individuality and sociability were mutually enriching experiences,
one depending upon the other to increase and impart knowledge
both in the language and mathematical domains.
Children construct their own understanding, but their learning is
regulated by the necessity to teach them specific methods and
symbols that are undeniably a response at least to the National
Curricula of our countries (Scotland and England), if not part of a
universal mathematical culture. This draws them into a community
of practice (Lave and Wenger 1991) and into the culture of
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mathematics within our society.

It is part of our tradition that

arithmetical word problems are given to our children; perhaps in
the mistaken belief that they reflect real life situations or that these
problems are important evidence of children’s mathematical
abilities. (Walkerdine 1988, Gerofeky 1996) No matter what real
merit they may have in mathematics, they are part of our
mathematical custom, just as teaching multiplication tables, using
certain symbols to denote addition, subtraction, multiplication,
division and equals which are all introduced in primary schools.
The traditional method of introducing word problems after teaching
a certain arithmetical process as proof that the children can utilize
that process within the problems brings with it specific difficulties
that are discussed in Chapter 2 of this thesis. Carpenter and
Fennema (1992) observed:
Teachers whose students were successful in
problem

solving

tended

to

agree

with

the

perspective that instruction should build upon
children’s existing knowledge rather than transmit
it to them.’ (Carpenter and Fennema 1992)
Confrey states that within a constructivist theory of learning;
‘Although the theory stresses the need for each
person to form their own understanding of a
concept,

it

recognizes that this

process

is

embedded in and aided by social and cultural
relations. Tasks and problematics are mediated by
cultural distinctions and defined through social
interactions,

both peer-to peer and teacher-

student. Acceptable and likely forms of actions on
objects are influenced by one’s view of those
objects

as

cultural

representation,

the

tools.

language

Methods
of

of

description,

representation are profoundly influenced by the
intellectual

resources

of

the

environment
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Communication

with

others

is

essential

in

explanation and justification. Self-regulation is
often achieved through the internalisation of a
scheme as a result of assessment of one's
satisfaction of a felt-need, often governed by
interactions with others.' (Confrey 2000).

While teaching children to solve arithmetical word problems in the
traditional manner, frequently with an over-emphasis on the use of
the key mathematical words, may be considered to be an induction
into a community of practice, this did not accurately describe the
aim of this research. The children were encouraged as individuals
to share their understanding of the stories in the light of their
experiences and within a social ,setting, but the methods employed
to find an arithmetical equation to solve the problems accurately
did not belong to a traditional community of practice. There was an
emphasis on the social context because this provided the
opportunity for individual learning as each listened to one another
and contributed to each other’s learning. There has been some
debate within constructivism about the overemphasis of the learner
as an individual; and the term socio-constructivism' is used to
differentiate between the individual Piagetian learner and to
identify the learner who is an individual constructing his or her own
learning within a community. Confrey dismisses this division as
unnecessary:
It seems obvious to me that since knowledge
requires justification the need to differentiate
socio-constructivism

from

constructivism

disappears. Although I understand that the term
“socio-" was appended by Cobb, Yackel and
Wood (1991) to overcome the constant criticism of
critics of constructivism that the theory was
excessively individualistic, I find their decision
unfortunate. The theory of constructivism has
always been social - for it has always recognized
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the importance of social interaction - relative to
task construction, to the choice of action or
interaction, and to the development and use of
systems of representation, description, explanation
and justification. The insertion of "socio-" created a
distinction within our community that rented the
fabric of constructivism unnecessarily.'

(Confrey

2000).
Therefore,

the

constructivism,

which

underpinned

this

research and was defined by Confrey, (2000) can be
summarized briefly as follows:
1. Although we act within our culture, each, as an
individual, must make sense of every idea through
action and activity in acts of learning.
2. Learners can claim to have acquired knowledge
through acts of learning only when they reason and
argue their knowledge; that ‘it can be justified.'
(Confrey 2000)
3. Knowledge develops and there can never be an
assurance that the knowledge we have today is true
knowledge because it will develop as we increase
our experiences.
4. Most learning occurs with the desire to seek a
solution to a problem.
During the Main study, the children themselves were permitted to
use whatever constructs they decided were appropriate for a
solution to the word problems. The fact that many chose to form an
arithmetical equation using a conventional format taught in their
classrooms could be interpreted as a drawing into a community of
practice where they were taught the use of symbols and a specific
way of writing sums. (Lave and Wenger 1991). Moreover, the use
of arithmetical word problems, which are traditional in our society,
in one sense drew the children into a community of practice.
Confrey (2000), however, states that within a constructivist view of
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learning all such cultural practices are part of the learning process.
A CLARIFICATION OF ‘UNDERSTANDING1.
The problem solver must have a sufficient understanding of the
processes of addition, subtraction, multiplication and division to
appreciate their applicability to the various problems. However, the
definitions of the word ‘understanding’ in this context is a matter of
some debate and requires clarification in its use in this thesis in
several details, such as
•

how it is used in the context of learning, and

•

how it is used in defining the extent and depth of that
learning.

Skemp (1989) considers that in mathematics even the word
understanding’ has two meanings:
• Instrumental Understanding: rules without reason.
• Relational understanding: knowing both what to do and
why.
He compares the difference in the two types of learning with his
own way of coming to grips with the layout of a certain town
where he had never lived until he went to work there. He had
two goals:
1. To discover the particular routes between where he was
staying and working, the university refectory where he
ate and a few other places he frequented.
2. To gain a good knowledge of the town and to discover
anything of interest to him in the town.
The first goal required the memorizing of certain landmarks which
would assist him to reach his destination quickly but with no true
knowledge of the town’s layout, its places of interest or any
features which would have been of special interest to him. This is
likened to instrum ental knowledge of mathematics. The child is
taught a formula to find the answer without an understanding of the
mathematical

processes.

The

child

who

has

instrumental

understanding of a task will be able to execute that task before
progressing to instrumental understanding of the next type of
tasks. As Skemp (1989) said:
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‘There is no awareness of the overall relationship
between successive stages, and the final goal.
And in both cases, the learner is dependent on
outside guidance for learning each new way to get
there.' (Skemp P16).
Skemp’s (1989) second goal was to increase and consolidate his
knowledge of the town. He learned about the places of interest, the
civic amenities and the recreational facilities to the extent that he
could use them to serve his own daily living requirements, interests
and

recreational

knowledge

of

needs.

This

mathematics

corresponds with
in

which

the

child

relational
has

an

understanding of the processes and is able to find his own ways of
reaching

the

solution.

The

child

who

acquires

relational

mathematics can build up a conceptual schema that can be the
basis for producing other schema. There is such a difference in the
outcomes of relational and instrumental mathematics, that Skemp
(1989) states that if he played Devil’s advocate, he would state
that it is difficult to decide whether the two are indeed separate
subjects, or different ways at looking at the same subject (Skemp
1989). To summarize, children who do not have relational
understanding have been trained to carry out each arithmetical
process successfully (Jaworski 1994). Their success is confined to
producing the correct answers to exercises that develop their
abilities in the particular processes being taught, but they fail to
appreciate their applicability to specific situations such as
arithmetical word problems. When they are taught each process,
they will use that successfully but without the realization of the link
and interchangeability with other processes because they are not
in full possession of the process. They have procedural knowledge
of the strategy because they know how to use it, but they have not
developed the necessary conditional knowledge necessary for
knowing when and how to apply the tactics and skills of the
arithmetical processes (Phye and André 1996). This is because,
as Whitebread (1995) states,
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‘The teaching of ‘pencil and paper* strategies for
tackling certain kinds of mathematical problems is all
too often done in a way which does not encourage
children to reflect upon the processes involved, so
that they can become in control of the new strategy.’
(Whitebread 1995)
Children with relational understanding can utilize the various
arithmetical processes competently and have the ability to
independently employ their knowledge in new situations such as
arithmetical word problems. They are free to develop their own
approach to work because they recognise the association between
all the processes. When these processes are interchangeable,
children with relational understanding choose, with confidence, the
process they find easier or more convenient in each context, and
are unfazed by the fact that a peer may be using the alternative
process. For example, when presented with a problem solvable by
the arithmetical equation of sixty-seven minus thirty-eight: 67-38,
one child may choose to subtract the thirty-eight from the sixtyseven while another may count on from thirty-eight up to sixtyseven. Similarly with multiplication sums, one child may choose to
use knowledge of multiplication tables while another may use the
process of addition to reach the answer. Either the multiplication
tables may be utilized or subtraction may be an easier choice in
division sums, depending upon the learner. Comparing relational
understanding with instrumental understanding highlights the
diverse outcomes in learning experienced by children. Although
training in instrumental understanding of the arithmetical processes
provides visibly successful instant results because the children
know how to do the sums, this is not teaching for the perceptivity
in mathematics that will equip the learners to apply mathematics to
mathematical problems they will encounter in their daily lives.
(Dehaene 1997, Hughes et al 2000). There is clearly a difference
between training for instrumental understanding and teaching for
relational understanding. This difference can be addressed in both
the curricular content and in the pedagogical approaches, (Askew
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1998, Hughes et al 2000) but to do so effectively, the children
themselves must be active participants in the learning process.
The stories used in this research were intended to hold the interest
of the children and keep them in communication with the meaning
of the text, with the teacher and with one another. The text of the
stories was lengthier than the typical arithmetical word problem.
The fact that the children had to think about this text in the
language domain was intended to contribute to their relational
understanding of the use of text in written arithmetical word
problems.
To provide successful scaffolding, learners must be willing to
cooperate with the teacher or more competent peer and be keen to
interact with the goal of learning. Confrey (2000) describes this as
‘a perturbation’, which he says is a ‘felt need’. Otherwise the
learner really wants to know, to find the solution to the problem.
‘Creating effective tasks that embed significant
concepts in a problematic, to explain their genesis,
and provide a reason for their birth and endurance
is key concept of constructivism’ (Confrey 2000).
Although each must form their own concepts as individuals, this
occurs within social and cultural contexts and it is here that
constructivism offers the possibility of scaffolding. In her paper
Constructivism and teaching - The Socio-cultural context.’
Jaworski (1993) presented her theory that many classroom
situations, which were identified by researchers as constructivist,
should be more accurately described as socio-cultural. It is
possible to acknowledge, without debating her arguments, her
identification of the role of the teacher within constructivism (or the
socio-cultural context). She states that
‘This

is

reminiscent

of

Bruner’s

work

on

scaffolding, with the teacher performing the role of
‘consciousness for two’ (to do for students what
they cannot yet do for themselves) in relation to
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Vygotsky’s Zone o f Proximinal Development’
(1993)

M e ta c o g n itio n .

To leam effectively, the learners themselves must be conscious of
their own learning skills and be sentient to all aspects of learning
as

an

active

participant

in

the

process with

the

more

knowledgeable teacher or peers providing help and information
when appropriate. The learners themselves must become aware of
their own personal preferred styles of learning such as visual or
oral, and be prepared to utilize materials that aid them to acquire
knowledge and understanding. Mathematics does not require a
particular type of intelligence, but children need to be taught to use
their intelligence in a particular way to make the leap from concrete
practices to abstract thought (Skemp 1989 and Pimm 1995) The
greatest hindrance to learning mathematics is the attitude of the
learners who perceive mathematics as being abstract and are
aware of their own difficulties with abstract thoughts. (Fisher, 1995,
Hughes 1986, Skemp, 1989 and Thornton 1995). When children
reflect on mathematical processes, particularly their own, and are
involved in dialogue about mathematics a more positive attitude
towards an understanding of mathematics can be fostered (Fisher
1998). It is difficult to define metacognitive processes precisely
because so much research is being conducted in that area,
(Hacker et al 1998) but if metacognition is accepted to be an
understanding of one’s own thought processes, then children
should be taught to consider how they themselves think about and
approach their work, because it is only when people know the
state of their own knowledge that they can direct their own learning
to what they do not know.
‘Metacognitive skills help the student
a)

strategically encode the nature of the problem and
form a mental model or representation of its
elements,

42

Chapter 4. The Learning and Teaching of Mathematics.
b)

select

appropriate

plans

and

strategies

for

reaching the goal, and
c)

identify and conquer obstacles that impede
progress/ (Hacker et al 1998)

It is when children develop an awareness of their own thought and
learning processes that they can be helped to make adjustments to
them, if necessary and progress to a deeper understanding of their
work.
The children who participated in the Main Study were given a
printed version of the stories that all had some aspect of
mathematics in them, which were read aloud by various children
within the group or class, and each part was discussed in detail. In
this way, it was hoped to access the various learning methods
employed by the children.

L earning c o n c e p ts .

It is widely accepted that learning develops through the formation of
concepts which we, as individuals, build up from our experiences
within our society. Although there are various definitions of the word
‘concept, Howard’s (1987) definition is;
‘1. A concept is a mental representation of a category,
which allows a person to sort out stimuli into
instances and noninstances.
2.

Concepts

can

be

formed

by

abstracting

information from instances ’ (Howard 1987).
We use concepts to organize all our experiences and relate them to
each other otherwise each experience would be unique. We abstract
the essentials from each experience and add that essential
knowledge onto what we already know. Eventually most of us have
had a sufficient range of experiences within our own culture to relate
new ones within that culture to our existing knowledge. Therefore,
the abstractions of various individuals from one experience will not be
identical because their previous experiences, which 1hey are building
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on, or adding to, are unlikely to have been the same. Nevertheless,
there must be some
similarity between the new and past experiences for new information
to be absorbed. Meadows (1993) stated,
'To put it in a Paigetian way, we cannot assimilate
information unless there is something to assimilate it
to; to put it in a mainstream American way, we need
a reasonable degree of match between what we
already know and what we have to learn.' (Meadows
1993)
Frequently a cluster of concepts is defined as a ‘schema’ when, for
instance one whole is made up of parts. For instance, the schema for
‘face’ consists of all the concepts of a face such as the mouth, the
ears and all the body parts associated with a face (Howard
1987).AIthough it can be argued that each of these parts should be
defined as a schema as each has several medically identifiable parts
to aid its function, such refinements in the use of the words are not
the concern of this research. In the literature, frequently bdth the
words ‘schema* and concept' are either identical or have minor
shades of differences in their meaning so they will be considered as
interchangeable in this thesis. For instance, Doch/s (1992) definition
of ‘schema’ resembles Howard’s (1987) definition of ‘concept’:
‘A schema is a basic unit of the knowledge structure,
a construct which refers to the format of organized
knowledge. It is a fundamental element upon which
all information-processing depends. We can imagine
it as a unit in which knowledge is packaged.’ (Dochy
1992).
Young children will build up concepts of, for example, dogs by
observing numerous dogs until they have established sufficient
characteristics of dogs in their minds to recognize dogs no matter
what diversity of breeds they encounter. In the formation of concepts,
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abstraction is the process by which we become aware of regularities
in our experiences and concepts are mental embodiments of
regularities in our experiences. Primary concepts are derived from
sensory experiences while secondary concepts come from all other
experiences. New concepts cannot be communicated directly as
each learner has to construct them in his own mind, but a tutor can
help. If the new concepts are of the same order, or lower order than
learner's schema, an explanation is sufficient. If the concepts are of a
higher order, some carefully chosen examples of the new concept
are necessary to enable the learners to begin the process of forming
the concept in their own mind (Piaget, 1941 Vygotsky, 1978 Skemp.
1989). New knowledge generates a greater depth of knowledge
because children draw inferences from similarities between what they
already know, (Thornton 1995) and each new inference depends
upon the knowledge already acquired. Jaworski (1994) considers that
‘every

new

encounter

either

adds

to

the

experience or challenges it The result is the
organization

for

each

person

of their own

experiential world, not a discovery of some real'
world outside.' (Jaworski, 1994.)
Thornton (1995) states that inferences depend upon experiences, so
a teenager and a toddler will make different inferences because of
the knowledge they already have acquired in their experiences. This
diversity of experiences can be the cause of a lack of understanding
of e.g. the texts of arithmetical word problems. The readers and the
writers may not share experiences to an extent that permits a
commonality of opinion on the meaning of the texts. This had to be
addressed in the research reported here. The discussions of the
texts, which were undertaken during the Main study, ensured that the
children developed a shared meaning of the texts even though they
had started out with different understandings depending upon their
experiences. For example, in one of the stories in the Main Study,
‘Jeremiah’, Gran was said to have gone, but there was no specific
reference to why or where and the children came up with various
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suggestions that were influenced by their own personal experiences
as the following extract shows.
R. W hat do we know about Grandma now?

V.

She’s died.

R.

Does it say she’s died?
G r. N o , it says she’s away....
N . She may have left him —

R.

That’s true Natalie, but what does it say on the paper?

R.

Thomas. She’s left h im ...It says that she had left. She
could have died, or left Grandad or gone on holiday— It
doesn’t say, but there is a clue that she did not just go out
to somewhere like the local shop.. Is there a clue?

S. She wasn’t there when Grandad gave the programmes
away.
R yes. A nd who’s house did they go to after school?
G r. Grandad’s.
. Grandad’s.

R. Yes, it

doesn’t mention Gran then. So we have a clue that

she is away for a long time but we don’t know any more
than that.

Reading from text.

R Do

you have to watch everything you say in front o f

your Grandparents?
G r. sometimes., it depends...

R. W hat

does this mean? N o peace? Trouble for all? W hat

sort o f person do you immediately imagine grandma is
like?

Jj

G r Bossy, tells them what to do.
? Mean.

R.

Does it say that she is mean?
G r. N o.

R. So we don’t know, we just wonder.
N . Maybe she is in a wheelchair and they have to be
careful when she is around..

R. Yes, but we don’t know y et Read on Bill.
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B. Reading... flicked her fingers....

R. W hat do you think o f G ran now?
G r. She's nice, good, like h e r...

R. So you've changed your opinions, have you?
Children need to be helped to awareness that new knowledge is
connected with their present knowledge.
‘The more abstract the schema becomes, the
greater the difficulty in constructing it, and thus
greater the need for help. Effective help of this kind
becomes essential if we want children to acquire, in
ten or fifteen years, knowledge which it has taken
the best minds of mankind centuries to construct.
Fortunately, the right kind of teaching can greatly
help the construction of mathematical schemas.
Unfortunately, as we have seen, the wrong kind can
put people off for life. The fact that this help is
necessarily indirect makes a teacher’s task more
sophisticated.’ (Skemp 1986, 1995).
In other words, the teacher must be capable of teaching after
considering the knowledge of the children and making
‘ informed decisions rather than by attempting to
train them to perform in a specified way.’ (Carpenter
and Fennema 1992)
If teaching is well planned, the progression should be continuous and
this helps the learner. When teachers have knowledge of how
children think and solve problems, then they have the basis for
building programmes of work that will help them to construct
knowledge Carpenter and Fennema1992).
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M a th e m a t ic a l l a n g u a g e .

Mathematical discourse uses words that frequently have a different
meaning outside a mathematical context. (Walkerdine 1988, Hegarty
et al 1995, Pimm 1995) More and less, odds and even are examples
of such words. Children arrive in school using these words and
teachers assume that they understand the meaning of them in the
mathematical discourse. For instance, Stem (1993) whose research
was discussed in Chapter Two, states that some children do not have
an understanding of ‘more’ and 'less'. Walkerdine (1988) recounts
one teacher’s experience of teaching a lesson on odd and even
numbers where the children booed the odd numbers and cheered the
even. The only explanations offered for their bizarre behaviour were
the pejorative connotations attached to the word 'odd' in nonmathematical discourses. Walkerdine (1988) states that relational
terms, which are important for mathematical practice, are used in
very specific contexts within the home. School mathematics uses
more and less as a contrastive pair and the children’s failure to
understand the meaning of these words is assessed as a failure to
understand quantity relations. However, Walkerdine (1988) argues
that many children have practice in quantitative relations in the home
but use the words a lot and a little to express the differences. The
word 'less' did not feature in the conversations of the children in her
research. As she states:
While there were in the corpus inspected many
instances of more and none of less, it is important to
point out that the term more was not used in
practices involving the contrast of quantity relations.
More was used almost exclusively in the regulation
of consumption by parent and the children’s request
for extra helpings. In these practices the opposite of
more is not less, but something like no more, since
the opposite of more pudding in such examples is
clearly not less pudding.’ (Walkerdine 1988)
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This confusion with the language of mathematics continues for
some children beyond the early stages of schooling. Pimm (1987)
reports the following question and two of the responses. The
content of the question suggests that the children were not in the
first year of the primary school and indicates a lack of
comprehension of the mathematical use of ‘difference1.
Q uestion. What’s the difference between 24 and 9?
Response 1. One’s even the other is odd.
Response 2.

One has two numbers the other has one.

(Pimm 1987)
The research was originally planned to help children to do written
arithmetical word problems by helping them to understand the
meaning of mathematical words. This was to overcome the
misunderstandings associated with those words that may have been
rarely, if ever, used by the children and to develop an understanding
of these words. The Initial Study identified the source of the children’s
difficulties with their interpretation of the text of the problems, but this
did not lessen the need to use these words in contexts that would
help the children to understand them or offer the opportunity to
explain their meaning. Because of this, some of the written
arithmetical word problems presented to the children during this
research were composed to address this issue of confusion over the
meaning of the words ‘more’ and ‘less’. These words confuse
children, particularly when the semantic structure of the word problem
does not easily convert to a written equation. This issue has been
discussed in aptitude to progress to oral or written arithmetical
equations, the children themselves fail to connect these activities with
such work (Perlmutter et al 1997, Walkerdine1988).

Implications for the research.
Although there are many definitions of constructivist, socioconstructivist or social-cultural theories of learning mathematics, I
chose to view the learner as one who as an individual develops
mathematical concepts within society. The individuality aspect is
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defined by our personal experiences and uniqueness, but we are all
members of society and it is within the culture of that society that we
learn. The scaffolding techniques identified in the chapter on the Main
/Study ^assisted the learner as an individual. The knowledge of the
children was used as a base to build upon because the children had
the ability to read and could perform arithmetical equations. They
were helped to organize and expand this knowledge to become
successful problems solvers. The social context of the learning
process is very important and each child shared and acted upon the
ideas and knowledge of their peers and teacher.
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The Initial study.
The original plan for the research had been to scaffold the teaching of the
arithmetical word problems in the mathematical domain by increasing the
difficulty of the problems until the children were competent problem solvers.
Thus they would be introduced to simple problems that were little more than a
sum written in words such as this combine problem:

You have 3 red pencils and 5 green pencils.
How many pencils is that altogether?

The semantic structure of the problem is so simple that it would be very
difficult for the child to fail. The word ‘altogether’ would give a contextual clue
that the arithmetical equation was addition, so this eliminated the one mistake
that could have been made by the children, namely subtracting. When the
children had demonstrated their competency at this level, they would move on
to the next stage which would have introduced more words in to the text:

Victoria and Matthew are counting their pencils. Victoria has
12 pencils and Matthew has 5 pencils. How many do they
have altogether?

Eventually other numbers would be introduced which would be unnecessary
for the solution of the problem:

Rachael, Victoria and Tara are counting their pencils. Rachael
has 17 pencils, Tara has 3 pencils and Victoria has 12 pencils.
How many pencils do Rachael and Victoria have altogether?

The children would follow a similar induction process for the change and
compare problems until they all knew how to solve all of these types of
problems. The plan at the early stages of the research was to devise a bank of
problems that the children could work through as individuals, practising each
type and degree of difficulty of the problems until they demonstrated
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competency at all levels. The role of the teacher was to provide help when
required at the start of each new type of sum and new level of difficulty, and to
withdraw that help when the learner was assessed as competent Therefore,
the children would be scaffolded by the teacher’s assistance and by having
texts with an increasing level of difficulty given to them. The original proposal
was to have a particular emphasis on the language of mathematics,
specifically on the key words in the text of the written arithmetical word
problems. Key words such as ‘more’, ‘less’ and ‘altogether* can cause
difficulties for children when they encounter them in arithmetical word
problems, therefore it was imperative that the children should be taught the
meaning of these words in a mathematical context

It was decided to conduct an Initial Study to explore children’s responses to
arithmetical word problems. Analysis of the children's approach would indicate
how scaffolding techniques could be best utilized to assist them to formulate
the correct arithmetical equations to solve the problems.. A detailed
examination of the arithmetical equations formed by the children was intended
to uncover any patterns of errors that could be attributed to particular types of
problems, or specific erroneous formulae used by the children for the
arithmetical equations. The results of this study were intended to suggest the
details for the writing of the arithmetical word problems that were to be used to
scaffold the children's learning.

R esearch M e th o d s .

Eight children, four boys and four girls, in a primary three class whose ages
ranged from six years and ten months to seven years and eleven months took
part in the initial study. The children had an emerging ability in arithmetical
word problems in that they had been introduced to them in the school
mathematics scheme, so they were already aware of the need to use
information in the text of the problem to form an arithmetical equation.
However, any experiences of written arithmetical word problems were limited

52

Chapter 5. The Initial study.

to those in the school mathematics scheme, which were presented as an
assessment of ability in an arithmetical process.

The class teacher had been consulted about the requirements of the study:
namely that the children should have the ability to do the arithmetical work of

the written word problems when given to them in sum (equation) form, and
that they should be able to read sufficiently well to permit them to understand
the texts of the problems (Lewis 1989). The parents' permission was sought
and readily given for the children to take part in the study. They were all
moderately competent readers for their class group and had sufficient
computational skills to take part in this study, although their levels of
competency in both the mathematics and language domains varied During a
preliminary session, all the children who were to take part in the initial study
were given a selection of arithmetical word problems to ascertain their level of
competency in reading and number work. It was apparent that some children
had difficulty reading the words for numbers, so numerals were used in the
study. E.g. 19 was used instead of ‘nineteen’ throughout the study.

The Initial Study comprised of two tape-recorded sessions with each individual
child. Notes were made of all the reactions of the child such as eye
movements, gestures, comments and questions. During the first individual
sessions, each child was given typed arithmetical word problems, but for the
second individual sessions the problems were presented on tape. The tape
recorder was simple to use and the children could use it themselves or ask for
assistance with the controls. Therefore two tape recorders were used for
these particular sessions: one which I had always used to record all the
interviews with the children, and the second tape recorder, for the children to
operate, which had the tape of the recorded arithmetical word problems. At the
time I had considered the difficulty experienced by the children to be situated
solely in the mathematical domain. Therefore, I decided to use the recorded
arithmetical word problems to facilitate their solution by removing the difficulty
of reading the text of the problems. The vocabulary used was assessed as
appropriate for their reading level and the font for the written arithmetical word
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problems was similar to the print in their school reading books, as it was
important to minimize any difficulty with reading and interpretation to allow the
children to concentrate their efforts on solving the problems.

Three types of problems were given to the children - two each of compare,
change and combine were written for the first session and again two each of
compare, change and combine were recorded for the second session.

Compare:
The postman has been busy bringing all the Christmas cards to your
house. You have to find a place to put them all up. You and your mum
are counting the number of Christmas cards you have been sent.
Your Mum has 15, but you have 23. How many more cards than your
Mum do you have?

Change:
I t is almost Christmas and you are putting up the decorations on the
Christmas tree. You found a box with 17 decorations left over from
last year. You put them on the tree, but there are still lots of empty
branches. Then your Mother comes in with a packet of 24 new
decorations in a bag. You chose 9 silver ones to put on the tree. How
many decorations do you have now?

Combine:
The school is going to give a Christmas concert on three afternoons
for the parents. Some old people are coming fo r the rehearsal. Two
children in your class were told to put out enough chairs fo r all the
visitors and the teachers. One child put out 19 chairs and the other
child put out 9. They asked the janitor if that was enough. He said.
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'How many chairs have you put out altogether/ W hat did they tell
him?

The problems were presented in a random order in an attempt to prevent the
children from assuming that all of the problems were of the same type. The
questions were set in the familiar contexts of various school activities featuring
other children in their class (d’Ailly et al 1997). Two of the combine problems
had other numbers introduced that were not required for the correct
arithmetical equation to find the answer to the problems. This was to discover
if the children were using all the numbers in the written question to form an
arithmetical equation rather than rely on the meaning of the text to form the
equation. All the sums were either addition or subtraction to fit in with the
children's class work. Care had to be taken with the order of presentation of
the numbers in the written problems to discover if the order influenced the
children in their choice of arithmetical formula to solve the problem. For
instance, subtraction sums are written with the higher number first in the
format which is familiar to Primary 3 children. E.g. 9 - 4 = ?

Discussion.

The primary purpose of the Initial Study was to discover the various aspects of
the children's approach to the arithmetical word problems. At that time there
were specific research questions such as:
1. Did the children use the key mathematical words in the text of the
questions to suggest the formation of an arithmetical equation?
2. Did they use all the numbers in the text to form an arithmetical equation?
3. Did the order of the numbers in the question influence the children in
their formation of the arithmetical equations?

The various strategies and approaches that the children used when tackling
these word problems were an important part of the initial study because they
would indicate the source of the children’s difficulties with these problems. It
was intended to write arithmetical word problems that would gradually
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introduce the language of mathematics to the children and address any other
difficulty uncovered by the initial study. Thus having various difficulties
introduced and explained gradually would scaffold the children's learning. It
was planned to write a collection of word problems that would provide a bank
of problems accessible to teachers who would use only those which provided
assistance for the specific difficulties of individual children. Therefore, children
who had failed to grasp the use of the word less' in a problem such as:

James has 5 apples. He has 3 less than Catherine. How
many apples has Catherine?’

would be given arithmetical word problems introducing this use of the word
Ness’. These children would not need to be given extra practice in arithmetical
word problems where they were assessed to have no, difficulty. If children
were observed to be confused with some aspect of computation during the
initial study, then help would be given to them because computational skills
seemed to be very necessary in solving arithmetical word problems.

The individual approaches.1

It became apparent in this study that the success or failure of the children in
solving arithmetical word problems lay with their interpretation of the text.
Their competency in arithmetical processes determined whether the final
answer was accurate or not. However, there were some children who could
never have arrived at the correct answer to some of the word problems
because they could not decide on an arithmetical equation by using the
information in the text. There was one child in this small study who managed
to form the correct arithmetical equation for all of the word problems but who
11n the following extracts from the transcriptions of the tapes of the recordings
of all interviews in the Initial Study, the letter at the beginning of the line
replaces the pseudonym of the child and R indicates me, the researcher. The
children are from Glasgow and the phrasing of questions and conversations
often depict a way of self-expression that is sometimes recognizable as
typically ‘Glaswegian’.
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had. such difficulty with addition and subtraction processes that she rarely
managed to produce a correct answer. A future recommendation for this child,
Kate, is to permit her to use a calculator for word problems, but the purpose of
the initial study was to identify difficulties in the mathematical domain and her
difficulties at that time were with computation. Nevertheless, on reflection on
all the data at the end of the initial -study, Kate was considered a successful
problem solver because of her accurate interpretation of the text. The children
in this initial study used words such as ‘more’ and 'less' as clues for the
formation of the arithmetical equations but their application of these words
were often inaccurate. The final analysis of the data and a search of the
literature indicated that a more pragmatic approach would be to teach the
children to interpret texts in the language domain. It was clear from the data
that those children - Michael, Meg, Susan and Kate - who were successful
problem solvers, were those who used the text of the question to formulate
their arithmetical equation. They could explain the text in their own words and
say why they had chosen to use some numbers and reject others. They did
not use the key mathematical words to form the arithmetical equation without
consideration of the whole of the text of the problems. Sometimes they used
their own semi-colloquial words instead of the words in the text to articulate
their thinking.
Michael consistently solved the problems correctly. He could explain his
approach when questioned. Sometimes he gave an answer without any
outward sign of thinking, at other times he could be seen to be calculating an
answer as he used his fingers accompanied by body jerks to count Michael
either remembered the number bonds, that is the answers to simple additions,
or used his fingers to help him to add. He always added from the lower
number up to the higher. He had a very good understanding of arithmetical
processes because he explained that in compare sums he chose either to add
on or subtract 'both of them are the same'. His choice varied and was
influenced by whether he found it easier to add or subtract the numbers in
each sum. Therefore, if he could subtract without decomposition he did so,
otherwise he frequently added on from the lower number. He said he preferred
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to have the sums written rather than recorded and he was the only child who
wrote down numbers to help him to remember the answers during the
recording. He used his jottings to help him to form an arithmetical equation
when the tape with the recorded problems was turned off to give him time to
solve the problem. He did not abandon the reality of the situation and could
interpret the text and what was being asked in his own words. Frequently, he
became a little exasperated when he was asked to provide an explanation for
some process that he considered being logical. This extract demonstrates his
puzzlement when he was being questioned on his reason for leaving out the
number 24, which was not required for the solution of the problem.

M.

Rmd arithmeticproblem with no difficulty, laughing at the mention of his Mother
in the text He usedfingers accompanied by body jerks to countfrom 17 and
stopped at 26.
Twenty-six.
R. Are you sure?

M. Yes.
R. H o w did you do that?

M.

Seventeen and the nine and I left over the twenty-four.
R W hy did you leave over the twenty-four?
Appeared confused at reason fo r questioning about 24 and raised his eyes and
sighed H e seemed to be exasperated about the need to explain.

M. W ell

... I just....(sigh) See if.. Say' my M um already had seventeen

decorations and my M um came in' w ith a box o f twenty-four new
decorations, so I choose nine and I le ft out the others. And that gave
me twenty-six.

Sometimes Michael chose to re-enact the text of the problems
as he read them and thought about the situation described in
the text:

Read the text as though visualising the situation with little body movements
placing* the imaginary children and thejanitor on differentparts of the table. Used
finger movements and bodyjerks to count
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M.

Nine .............. (counting silently) Tw enty-eight
R. And how did you do that?

M.

I used the big number, which was nineteen, and I added on the nine.
R. So is it an adding up sum?

M. Yes.
R. H ow can you tell it is an adding up sum?

M.

Because you cannae take nine away from nineteen, can you?
R. Yes you can. Y ou could have nineteen chairs and take nine away.
But what is it asking you?

M. T o

add all o f them.

R. H o w do you know it is an adding on sum?

M,

Mm m .
Looked at text, focusing on numbers.

R.

H o w do you know you had to add those two numbers together?
Michael was still scanning the text, but was now looking at a ll of it, notju st the
numbers.

R. W hat were the children

actually doing?

M . W ell, they were putting out enough chairs for the visitors. Scanning
text and using gesticulations to articulate actions. He ipoke very slowly and
maintained eye contact while explaining his reasoning to me. And one put out
nineteen and the other put out nine. So i f one put out nineteen

if

you take nine away.. .you would be left — w ell some o f them would be
standing. I f you added on the nine, all o f them would be sitting.

Meg and Susan, both very fluent readers and both successful problem
solvers, also preferred using the written text and had to listen to the recordings
several times. Meg asked for confirmation of the numbers in the recorded text
She identified the correct ones, but needed reassurance that she had the
correct numeral:

Q .3 tM . Is it one rubber, two pencils?'
Q .6 M ‘Nineteen?’
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Meg used her fingers or counted mentally when she had the written text in
front of her, but she asked if she could use cubes for counting the first
recorded problem and continued to use them throughout that session. When
she listened to the recorded sums, she asked to use cubes to find the answers
for four out of the six sums as though she needed some visual representation
of the words (Pimm 1987). At the end, when asked which problems she
preferred - the written or the recorded ones she replied;

M . ‘The

ones I see written because they’re a wee bit easier for me.’

Meg had no difficulty in discarding the extra numbers put in two of the combine
sums although she could not explain how she was going to tackle this sum
and stared into space as though visualizing the problem before she produced
the correct answer using cubes.
Question six.
R. W hat are you doing?
M . I am counting out counting up the sixteen and the nine.
R. W hat are you doing to them?
M . Sixteen add nine. Sixteen, seventeen, sixteen, seventeen...twentyfive.
R. H o w did you know that was nine you added on there?
M . I did four and four and one.
R. Yes, but how did you know it was four? I didn’t see you using your
fingers or anything.
M . I used my fingers. Meg demonstrated an almost invisible movement
ofherfour fingers. She does not use her thumbfor counting.

Meg had developed her own approach towards counting with the number
five because she never used her thumb, even though there was no physical
reason for this. In question three she had identified the numbers that were
required for an accurate solution, but she seemed to hesitate instead of
proceeding with the solution. I encouraged her to start:
R. H o w are you going to do it?
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M . I am going to take thirteen then add on four and four.
R. Is this an adding or subtraction sum?
M . Add on.
R. Good. W rite the answer down.
M . twenty-one.
R. D o you always add four and four?
M .Yes.
R .D o you find four an easy number to add on?
M . Yes
R. D o you never do it w ith five?
M . I count the four on for fives, then add the one.
M . I f it was something like thirteen add on five, what would you say?
M . Thirteen add on five.
R. Y ou would do the five then?
M . Yes.
R. I f it was thirteen add on seven, what would you do?
M . Thirteen and four and two and one.
R W ho taught you to do that?
M N o one, I just thought about i t

Susan invariably glanced at the text of the question, apparently quickly
rehearsing the reading before reading out loud. On one occasion she replaced
the word ‘children’ in the text with ‘kids’ when she read it, suggesting that she
was putting the text into her own words as she read. When she listened to the
recorded questions, she always asked to hear the question again or checked
with me if she had heard the correct numbers. She used an imaginary number
line to count:

R. W hen you are staring at the paper, what do you imagine you are
doing?
S. Just watching it to see i f I am right or wrong.
R. H o w can you see?
R.By just imagining the numbers along the line.
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R. I wondered. I saw your eyes moving as though they were going
along a number line. Susan*s head nodded at each number and her eyes moved
along as thoughfollowing an imaginary Une.

Kate was unique in the group in that she formulated the correct arithmetical
equations, but invariably made a mistake with her basic arithmetic. In this
extract from the transcripts, she is explaining how she is going to find the
answer, but there is no mention of rows of chairs in this question, which is
about the required number of chairs for the school concert. She had translated
the text into her own words:

K Add on the back row then the next row then the next row.
R. In the hall?
K . Yes
R. W hich numbers tell you how many chairs were put out in the hall?
K Nineteen a n d

Twenty-four.

R . D id you use your fingers?
K I started w ith nineteen and I used my fingers to add on nine. Kate
had againforgotten to count thefingers on one ofher hands.

Joe was not a very fluent reader, but he seemed to know that the solution to
the problems lay within the text. He scanned and rescanned the text and
thought about it He frequently asked for some sort of assistance in reading
the problems, such as asking what a particular word said, and sometimes
stated that he did not know what the text meant Short discussions of the text
which permitted him to put the text into his own words, seemed to help him to
clarify any confusion. He formed equations for the recorded word problems
without any bother and it seemed that his difficulty with the written word
problems were caused by his hesitancy in reading and a tendency to lose the
track of the text. He worked very quietly and did not give much indication of
how he was deciding how to form the arithmetical equations. When he was
questioned about his methods and why he had correctly added particular
numbers, his replies were a revelation.
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Joe. Fifteen.

Two. Two more. W ill I write two more?

R Yes. O r just write two. Can I ask you how you knew to do it that
way?
Joe. Because fourteen and sixteen is easy because you just miss out one
number.
R How did you know to do that and not add up fourteen and sixteen add

them together —the fourteen and the sixteen?

Joe . Because that would take longer.
R And that is the only reason you knew?
Joe. Yes.
R Was there anything in the words that gave you a clue? None o f the
words told you that you hadn’t to add the fourteen to the sixteen? Why did
y o u n o t d o : f o u r t e e n a d d o n Sixteen?

Joe. I f I added on fourteen add on sixteen it would take even longer.
R It wasn’t because o f any o f the words?
Joe. N o.
R Like ‘more than’?
Joe N o.

Analysis of the transcripts of Joe’s interviews confirmed that he was using a
combination of the key words in the text to choose either the addition or
subtraction format, coupled with the assumption that the sums would not be
too difficult Therefore, when he had a choice of numbers, he decided to
subtract if the numbers would have taken him too long a time to count His
method did not always work during this study. Joe’s arithmetic was accurate,
though in this instance it was negated by the wrong arithmetical equation. His
misunderstanding developed from his inability to interpret the text accurately,
causing him to fail to construct the necessary arithmetical equation.

Joe had a struggle with some words in the text, and was much less fluent a
reader than Michael, Susan, Meg or Kate. However, Jim was such a hesitant
reader that he had difficulty decoding many of the words and interpreting the
text. I had to read the words he found difficult to try to maintain the meaning of
the text. However, his poor decoding skills were not solely to blame for his
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inaccuracies. His failure or success in the arithmetical word problems
depended on the complexity of the text. When the text was written, he used
the written numbers to form an arithmetical equation. When it was recorded,
he was obviously listening for the numbers rather than paying attention to the
text. Nevertheless, like Joe he was very quick with his addition and subtraction
and he was invariably correct, but the numbers and processes he had chosen
were not always the correct ones. He did have a very good understanding of
the arithmetical processes and used all sorts of short cuts to reach an answer
quickly. In this quotation he is describing how he adds numbers with the digit
nine in the unit place.
J. A dd them two. Pointed to nine and nineteen. Tw enty-eight Jim did not use
hisfingers as he had in theprevious sum.
R. G ood Boy! D id you just know that answer?
J. Yes. Y ou go one back.
R. One back? W hen do you go one back?
J. N ine is nine and nine add on nineteen is twenty - eight. So you go
one back.
R. O h, I see what you mean. Is this just when you are adding on w ith
nine?
J. Yes.

In order to establish the importance of the interpretation of the text for this
research, Jim was assisted with his interpretation of the text of the arithmetical
word problems. His accuracy in the answers improved and this confirmed the
importance of interpretative skills for the solution for these arithmetical word
problems. Kate had interpreted the text accurately, but did not have the
necessary computational skills to solve the problems. Michael, Meg and
Susan had both the interpretative and computational skills. Jim had the
computational skills and when helped with the interpretation of the text, he
succeeded with the arithmetical word problems.

Rose, the twin sister of Susan, preferred to listen to the problems and was not
as fluent a reader as her sister. She had some difficulty with the arithmetical
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word problems when they were printed but she listened to the recorded ones
and identified the correct numbers to use in the arithmetical equation, even
when there were extra numbers put in. However, in the written problems, she
scanned the text for the key words rather than read the whole text and used
the key words with the numbers in the text to form an equation.

David read the text of the questions without any difficulty whatsoever, but with
absolutely no attention to the punctuation. He was an excellent decoder of the
words, but could not explain any of the text of the questions in his own words.
He made it very clear that he wanted to complete the problems without any
interruptions. When he was asked how he knew when to add and subtract,
and which numbers to use, it emerged that he believed that the sums were
presented in a pattern:- addition, subtraction, addition, subtraction and so on.

K H o w can you tell i f it as an add on or a take away?
D . I think it is a take away because that one is an add on and that
one is a take away. H e indicated the previous sums. H e seemed to think that
there was a pattern in thepresentation ofthe sums; add, subtract, add, subtract

He chose the numbers in the text that he considered easier for whatever
process he had identified using his own unique method. When he was
questioned about the text, it was apparent that David had excellent decoding
abilities, but he had failed to understand the gist of any of the problems.

IMPLICATIONS FOR THE MAIN STUDY.

It emerged from this study that the success or failure of the children in solving
arithmetical word problems lay with their interpretation of the text in the
language domain rather than with their competency in arithmetic in the
mathematical domain. The final analysis of the data and a search of the
literature indicated that a more pragmatic approach would be to teach the
children to interpret texts in the language domain using scaffolding techniques
(E.g.Reusser and Stebler 1997, Hegarty et al 1995, Yoshita et al 1997).
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Therefore, the purpose of the main study became the scaffolding of the
children in the language domain by teaching them how to interpret texts,
gradually introducing aspects of mathematics into these texts. It was apparent
on reading the transcripts that the approach was too directional in a misplaced
attempt to encourage the children to concentrate on the solution of the

problems using the mathematical word within the text However, ultimately the
children’s different approaches indicated the direction for the Main Study,
namely a concern with the interpretation of texts.
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Introduction.
The correct solution to arithmetical word problems is dependent upon
two factors: 1) an ability to interpret the text correctly and 2) an
understanding of the relevant arithmetical processes (Reusser and
Stebler 1997). However, the research into children's interpretation of
arithmetical texts has concentrated on their understanding of the
language of mathematics within the texts, or on the structure of the
arithmetical word problems, rather than on their interpretation of the
language of the texts (Borasi et al 1998, Riley et al 1983). Many
unsuccessful problem solvers extract the key mathematical words
and numbers in the text in a process described as using the ‘syntax
of mathematics' (Wyndham and Saljo 1997). The successful problem
solvers rely upon their experiences that relate to the text to construct
a ‘mental model' (Hegarty el al 1995) of the problem, and use this
model to form the arithmetical equation for the problem (Wyndham
and Saljo 1997 and Reusser and Stebler 1997). All or most problem
solvers recognize word problems for what they are because even
unsuccessful problem solvers use the mathematical content of the
text; therefore they do not mistake them for factual or fictional texts.
(Kintsch 1998) Although these unsuccessful problem solvers identify
the arithmetical word problem schema, they do not appreciate the
extent to which the language of the problem affects the construction
of the arithmetical equation. The type of arithmetical word problems
usually experienced by pupils in school are constructs of education,
and are not typical of the type of problems experienced in real life
situations, which are discussed in the chapter on arithmetical word
problems (Walkerdine 1988, Nunes 1993 Dowling 1998). The
important paths to their solution must be taught because 1) their
semantic structure may not readily suggest an arithmetical equation
and 2) the impoverished text of the problems which are typically
given in schools almost encourage solvers to concentrate on the key
mathematical words (Gerofcky 1996). The importance of interpreting
the text must be emphasized for the solvers if they are to transfer the
written information into an arithmetical equation:
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‘...word

problem

solving

involves

a

text

understanding phase that yields the kind of mental
representation needed by the second phase
problem -solving phase to compute an answer.
Many texts have a conventional structure that
readers know and use to organise their mental
representation of the text. Thus stories are
organized by the story schema and legal briefs by
an argumentation schema. Word problems have
their own schema that have to be learned in
school, recognized as relevant when the problem
is being read, and used as an organizational basis
for the text.' (Kintsch 1998)
If the lack of computational abilities are discounted and only the
language domain is considered, it can be deduced that the difficulties
experienced by many children with arithmetical word problems lies
within the language domain. Failures in these problems occur
because the problem solvers do not interpret the text of the problem,
because either they did not appreciate the need to do so, or they
lacked the necessary reading decoding and interpretive skills for the
task. Some children could solve the problems accurately if they had
better computational skills because they can construct the accurate
arithmetical equation for a solution but are let down by their lack of
basic arithmetical skills, but some children could not solve the
problems because their interpretation of the text is inaccurate.
(Reusser and Stebler 1997.)
Language and thought
Although language development fuses the cognitive abilities of the
learners with the cultural context of learning, language is a cultural
tool and it is only in society that the need to use it and develop it
occurs as we communicate with each other. Nevertheless, language
is more than a communicative tool because language and the
development of thought are co-dependent and fused together in a
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social practice of communication (Vygotsky 1986). Piaget considered
thought being in advance of language, that is
language was unable to convey what was not
already established in thought. This would seem to
imply that language is, at least slightly, retarded
compared with thinking. Unless the lag is very small,
this would mean that there would be occasions when
the child's language was too underdeveloped to
express the greater sophistication of his thinking.
Using language to diagnose thought would in these
cases give rise to false diagnoses of immature
thinking; arid there are indeed many demonstrations
of failure of thinking* which appear to be due
primarily to

language difficulties.

Nor is the

interpretation of children's language necessarily
unproblematic.’ (Meadows 1993).
Language and Grammar.
Children can cope with intricate sentence structures. Native
speakers use complex grammar and can interpret the meaning of
sentences without difficulty, and simple grammatical sentence
structures are accessible to children without prior formal teaching
of the concept (Chomsky 1969). Children have no difficulty in
parsing simple sentences and understanding how to separate
sentences into clusters. E.g.
The little boy was bouncing the red ball,
is interpreted as
The little boy

was bouncing

the red ball,

and never as
The little boy was bouncing
with ‘the red ball' becoming redundant.
This ability has little to do with taught parsing, but comes from a
functional understanding of the use of language that gives the
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readers access to all texts that follow the parsing principles
(Lindfors 1991).
The sentences in a text should be such that the
parsing principles are not violated. The parsing
principles define constraints for the comprehensibility
of texts. If the parsing principles can be applied, the
memory load is reduced. If the structure of the
sentence is such that it corresponds to the strategy,
the reader can interpret.' (Noordman et al 1994)
Although schools ‘teach’ language, children have already learned
it, so schools are refining and defining the rules for the use of
grammar rather than introducing it.
‘

...

they

did

not

put

these

relational

understandings in our heads in the first place. We
built those understandings for ourselves as we
interacted with others as children and in those
interactions figured out how language works.'
(Lindfors 1991)
In spite of this ability with grammatical structures and parsing,
children experience difficulties interpreting written texts. Some
texts are ambiguous and even an experienced and skilled reader
would be confused about their meaning without referring tp a wider
context to make sense of them. For instance in this sentence
John's little éister kicked him in the shins.' (Lindfors 1991)
the emphasis could be either on identifying the little sister as the
aggressor, or John's shins may be in the process of being
identified as the injured part of his body, or the method of inflicting
the injury may be what is of interest. If such a sentence stood
alone, then it would be open to several interpretations.
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‘in summary, then, an item might be ambiguous
because one word or phrase in the expression can
have several different meanings
1. the sentence can

reflect several different

relations of the parts, or

2. there are two different possible original meaning
sources for part of the sentence, and it is not clear
which one the sentence part is a reduced version
of.' (Lindfors 1991)
Therefore, some difficulties in interpreting texts may be because of
the inadequate structure of the text that fails to make the meaning
explicit to the reader, although, if the texts were spoken, the
emphasis placed on certain words by the speaker would make the
meaning dear. Learners must make the connection between the
spoken and the written word by appredating not only that the written
word is the spoken word in print, but also that the printed word does
not offer the same degree of interaction as the spoken word, though
the reader must interact with the text to interpret it. When ambiguous
sentences appear in the written text, a skilled or experienced reader
may deduce their meaning from the rest of the text. This is a skill to
be leamt because it relies on the reader making connections
between all the information in the text rather than relying upon the
aural dues in spoken language.
Becoming a reader requires shifting from the
language strategies used to interpret face-to-face
oral interactions to the language strategies used to
interpret

decontextualised

essayist

literacy.'

(Schieffelin 1986 )
Both factual and fictional texts take the place of the spoken word.
They impart information and invite the reader to share the
knowledge or perspectives of the writers.
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The text is the linguistic form of social interaction.'
(Maybin ed.1994),
and as an important cultural tool, must be introduced to children.
However, reading is not an innate skill or one that can be acquired
very easily without some specific teaching. In our culture, this usually
takes place within the school environment. Before they come to
school, many children have experienced the pleasure of sharing
books with adults, often a parent, but the story reading methods of
doing so are very different from that employed by most teachers. The
priority of the teacher is that the learners learn to read the book using
decoding methods rather than interpretative skills, and move on to
the next book in the reading scheme. When children read at home,
they lead the reading, pondering repeatedly over parts that are of
interest to them (Martin and Leather 1994). In school, children learn
that they do not have the same goals as teachers when they read
text. Children read the text to enjoy the story, but teachers frequently
use text to teach language skills or reading skills (Mercer 1988 and
Martin and Leather 1994). One method of teaching reading to young
children is through a combination of the Look and Say method and
learning the 'sounds’, that is the various phonics of the language. In
the very early stages of reading that occur in the first few weeks of
their entrance into primary school, they are introduced to the words in
their school reading text books, which are illustrated by pictures.
Therefore the words

a lorry
are beside the picture of a lorry and the children learn to read
these words in the school reading text book and in various other
places, such as on wall charts, picture friezes and labels on
pictures. Gradually the children are introduced to phonics, at the
same time continuing the Look and Say method of reading.
Eventually, sometimes over the period of several years, they
become skilled decoders, but they must also remember words or
every word would have to be decoded. That is, for speed and
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accuracy of reading, successful readers must use a combination of
memory and very quick decoding skills to be à fluent reader. This
fluency of reading assists in the interpretation of text. Children who
are poor decoders are also poor at comprehension because they
spend so much time trying to decode each word that either they
have forgotten the start of the sentence by the time they reach the
end, or they exert so much effort on each word that they lose the
whole meaning of the sentence. Successful reading for meaning is
an interactive process of good decoding and comprehension skills.
Unfortunately, the learner readers have to concentrate on their
decoding skills and can easily forgeL to concentrate on the
meaning of the text in their effort to read individual words. As the
learners become competent in decoding, they can concentrate on
comprehension processes and read for meaning and knowledge.
The novice reader is learning to read, but the experienced reader
is reading to learn and is more interested in the whole text rather
than decoding individual words (Maria 1990). Good decoding skills
produce fluency in reading; however, reading is a complex skill
that requires more than simply 'decoding skills (Owen and
Pumphrey 1995), which are themselves not sufficient for good
reading. As Kintsch (1998) said,
‘What makes for a good reader?
The

answer to

that question

is surprisingly

complicated. Reading is a complex activity, with
several factors that can compensate for one another
to a considerable extent. Thus,

many highly

intelligent persons and fluent readers may be poor
decoders, and a person who knows a great deal
about a particular domain but has low reading skills
can outperform a highly skilled reader undërthe right
set of circumstances. ’ (Kintsch 1998).
A good decoder merely reads words accurately, but a good reader
comprehends the text by interacting with it. This comprehension of a
text always involves a deduction of the meaning based on
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but

as

each

person's

experience

is

unique,

comprehension is unique. This perception of the learner as a unique
individual within society is not at odds with the constructivist theory of
learning. It is necessary to acknowledge that we are all individual with
our own personality. We all belong to different subsections within the
same society, which affect, influence and helps us to develop as
members of society. For instance, children who attend the same
school may have a slightly different perception of schooling
depending upon their social class, ethnicity, or family background, but
they all belong to the same social structure within school. The social
constructivist theories of learning suggest that learning occurs within
society. The child is not an individual learner, but one who
participates in society and learners from communication with others
(Vygotsky 1978). Society cannot be considered without issues such
as gender and social class that affect learning and create an identity
for each of us within our society, so although we learn within social
environments, we experience these environments differently and that
is what makes us individuals (Rogoff 1990, Sharron and Coulter
1994, McLaren 1995 and Howe 1997). These, inequalities, which are
part of us, influence our lives to such an extent that it may be
impossible to have research that is value free (Bonnet 1994).
However, this should not deter the pursuit of knowledge, but be a v
reminder that these factors exist. Within a culture, we all belong to
the same society of that culture, but each social group whether it is
family, sport, academic community, religious, or interest group also
creates its own little society; so we belong to different social
groupings and these offer us varying experiences which affect us.
This means that each reader will have a different understanding of
the text because of their own experiences that have contributed
towards the various concepts associated with the text, such as the
meaning of the individual words and the subject matter of the text.
Although individuals think they understand each other, their
experience will always dictate a slightly different interpretation of the
text. (Maria 1990) At the same time, within an overall culture, we
have a sufficient number of shared experiences to understand each
other
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‘Our culturally adapted way of !ife depends upon
shared

meanings and shared concepts and

depends as well upon shared modes of discourse
for

negotiating

differences

in

meaning

and

interpretation.’ (Bruner 1990 ).
In a well-written text that reflects the type of occurrences most of us
experience within our culture, we have enough overlap to allow for
communication and comprehension (Maria 1990). This permits
comprehension skills to be taught to children, even though it may be
difficult to do so because of the different inferences placed oh the
meaning of the text by teachers and learners. In order to be good
comprehenders, readers must be able to link up what is explicitly
stated in the text and their own general knowledge .or experiences.
Some children may not realise that it is permissible td go beyond the
text and search for the literal meaning within their existing knowledge
(Oakhill and Yuill 1998). While others know that they should make
inferences, they may have difficulty in recalling or recognizing their
own relevant knowledge and integrating it with what is in the text.
Martin and Leather (1994) report that children in a year six class who
were given the first paragraphs of some novels' arid,-were asked to
write down anything that came into their heads while reading these
paragraphs wrote very little, and one child wrote comments about
lunch, classroom activities and not wanting to go swimming.
Kintsch (1998) claims that readers know that texts are organized in
certain ways. Narratives in our culture have a basic expositioncomplication-resolution structure and Kintsch (1998) says that his
research has demonstrated that even four year olds use this
schematic knowledge in story understanding. If the narrative is
constructed

according

to

some

other

cultural

schema,

comprehension is distorted. This knowledge about the different texts
is not. sufficient for interpretation

because Murphy et al (1995)

suggest that
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' ...children need to bring experience of language,
life and culture as well as a familiarity with stories
and books to enable them to predict a text.' (Murphy
etal 1995)
Children need to understand the structure of texts and recognize the
various formats, such as the story format that has characters and
motives associated with it, or the arithmetical word problem format
with necessary information for the solution of the problems, if they are
to take out all the available and relevant information for their task.
(Kintsch 1998) Nevertheless, Gerofsky (1996) criticizes the linguistic
content of these problems and states that there are only three parts
in a typical word problem:
1) The characters are introduced.

%v

2) The necessary information to solve the problem.
3) The question.
This format, according to Gerofsky: (1996) indicates that arithmetical
word problems are based on arithmetical structure rather than on a
story-telling format and actively encourage the solvers to ignore the
text when they are writing the arithmetical equation. There is
evidence, though, in the literature that successful solvers use the text
to solve the problem, no matter how impoverished linguistically, so
one solution is to give problems which intrigue the children and which
have a more interesting text (Askew 1998).
In everyday activities, people recognize and respond to behaviour
that is inconsistent for the context. A visitor to a zoo who was
watching koala bears and knew how they lived, would respond to
a koala bear sleeping on the ground by making up a story to
explain its deviation from normal koala bear activity. However,
readers often fail to notice such inconsistencies in printed texts
because they fail to monitor their own understanding of the text in
the same ways as they monitor the illogical occurrences in life.
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Readers need to monitor their own comprehension using
metacognitive

skills.

There

are

two important

aspects of

metacognition which are directly related to interpretation of texts:

•

knowledge of reading comprehension processes

•

knowledge of whether one has understood the
text.

Nevertheless, poor comprehenders may not understand that they
do not understand the text. Good comprehenders can use their
own words to discuss the text, while poor comprehenders do not
have sufficient understanding of the gist of the story, so they are
reduced to using the words of the text to express their
understanding of it.

Some children may have

good text

comprehension but do not understand that they are expected to
use their own words to discuss it. Poor comprehenders are not
good at picking out the main points in a story and fail to notice
inconsistencies in the text. While it may be reasonable for children
to assume that texts given to them are logical, they must be able
to recognize the illogical because texts with logical inconsistencies
provide one good way of comprehension monitoring e.g.
‘Koalas will only sleep high up in the tops of trees.
They sleep in the ground on the soft cool grass.'
(Ruffman 1996)
Just as the

keen observers in the zoo would

notice the

discrepancy between the description and reality of the animal's
behaviour, so the good comprehenders should recognize the
inconsistency in the text. Unfortunately, many children, and adults,
fail to notice such inconsistencies in the text because reading is an
interaction with the text and readers guess ahead to what is going to
happen next, (Martin and Leather 1994) but fail to notice when their
predictions are inaccurate. However, when the reader is monitoring
their own responses for accuracy, they must be aware of when they
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have found evidence for their responses in the text and when they
guessed at the answer.
‘A child who monitors her comprehension must be
able to distinguish between when she guessed the
meaning of a text (because it is unclear), and
when she truly knows the meaning (because it is
clear.)’ (Ruffman 1996)
Many of the ‘reading schemes’ used by schools have developed
beyond the production of reading books and use accompanying
language exercises to offer the opportunity to learn and practice
various linguistic rules in conjunction with the language of the
reading books. Therefore, these schemes are more fittingly called
reading/language schemes rather than simply reading books.
Sometimes the reading/language schemes used in schools
encourage the children either to put the text into their own words
or to use their imagination when writing about some aspect of the
story they have just read. However many of the exercises in such
schemes are of the question and answer type which encourage
the young reader to use the words of the text to answer the
questions on the story. Frequently it would be difficult for
experienced adult readers to put the answer in their own words
because the questions are so directly related to the text.
Moreover, Ehrlich (1996) offers an alternative approach to
Ruffman (1996) when she states that the best way to check for
comprehension of the text is to ask the subjects of the assessment
to think aloud while reading the text and it is by this commenting
on the readers’ views on the text immediately that the teacher
scaffolds the children in their comprehension.
By producing an accurate instruction suited to the
specific cognitive needs of every single reader,
trainers provide a first kind of scaffolding.’ (Ehrlich
1996)
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Text comprehension should be elicited just after a section of text
has been read rather than after the whole text has been read and
is then ‘off line'. (Ehrlich 1996) Although experienced teachers
may use this approach, many of the reading/language schemes
used in schools continue to produce

comprehension' type

exercises to be done by the children after the whole text has been
read. This however is not really reading the text; rather it is more
an exercise in matching the content of the questions with the
content of the text by using key words within the question to find
the answer in the text.
‘However, traditionally, we have focused on the text
in classrooms and used it as a comprehension
exercise to extract its meaning'. We are arguing that
such an approach only represents half of reading
and that there is a need to redress the balance.'
(Martin and Leather 1994).
This is a further reason why children do not always look for meaning
in arithmetic texts

because these comprehension

questions

encourage ‘phrase spotting' in a similar way to the word problems
encouraging the use of key arithmetical words. The following extracts
are from level six of Reading 360, a reading/language published by
Ginn (1994) and this level is frequently used by children either in the
later stage of primary two or in primary three, that is children of seven
to eight years of age. They illustrate the point that many exercises do
not encourage children to go beyond the printed words of the text
when they answer the questions.

No problem at all.
Adam had a bad habit. It was a big problem. He
liked to call people names, (extract from p24)
Elly Jenkins said, He calls me Jelly Enkins. Adam is
a pain .(extract from p25)
(Ginn 1995)
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The exercise in the Reading skills book for this particular story is of
the question and answer type:
‘Answer in sentences.
1. What was Adams1
' bad habit? (page 24)
2. What did Adam call Elly Jenkins? (page 25)’
(Ginn 1995)
This type of exercise encourages the children to refer to particular
parts of the texts and use key words in the questions to find
answers in the texts rather than consider the content of the texts in
relation to their own experiences. The texts are usually nonambiguous and their content limits the type of happenings which
could be recalled from past experiences of the readers. Therefore,
the readers learn that it is possible, perhaps preferable, to answer
questions on the text by using key words in the
‘The comprehension of oral and textual language
presupposes the reader’s ability to construct a
possible world of intentions, actions and motivations,
on the basis of particular linguistic, in this case
textual, information. In an interactive model of text
processing, readers use background knowledge and
contextual information to posit those world structures
expressed or implied in a text. The details of these
possible world structures, and how they might be
different from those readily accessible in semantic
memory,

however,

depend

on

how the text

structures and projects these worlds.’ (Luke 1988)
Bruner believes that all good stories must be open to several
interpretations, (Bruner 1989) and these would encourage diversity in
the discussion of the texts in schools:
To make a good story, it would seem, you must
make it somewhat uncertain, somehow open to
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variant readings, rather subject to the vagariesof
intentional states, undetermined.’ (Bruner 1989) .
Unfortunately, many of the books which are given to children in
school have the specific purpose of aiding the learning of reading
skills so the familiar flow of the text and the cultural story pattern is
lost at the expense of readability scales used by publishers
(Unsworth 1993). Unsworth considered that
‘such scales fail to consider the background
knowledge of the reader, contexts and purposes of
the reading event, the relevance of the semantic and
ideological content, and the text structure as
important

variables

in

whether

a

text:

is

comprehensible to students.’ (Unsworth 1993).
Conclusion
The texts and questions that children encounter in reading
comprehension exercises encourages an approach to text that
interferes with the ability to solve arithmetical word problems by
reinforcing the idea that it is more important to identify key words and
phrases than to comprehend what is happening in the text. The Main
Study aimed to address this issue.

-y "
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There is no doubt that many children have difficulties finding the
solutions to written arithmetical word problems (Stem 1993,
Hegarty et al 1995, d'Ailley 1997, Greer 1997, Gravemeijer 1997,
Reusser and Stebler 1997, Yoshida et al 1997, Wyndham and
Saljo 1997) These problems claim to articulate the importance of
mathematics by their reference to real world situations, although
the authenticity of this is debatable (Walkerdine 1988, Gerofsky
1996, Dowling 1998). It is said that many children who have the
necessary computational skills and sufficient reading ability still do
not reach the correct solution because they make various mistakes
such as:

,

» failing to recognise the arithmetical process underpinning
the problem,
•

using just what they think are key mathematical words such
as more and less to reach a solution or

» ignoring the sense of the problem (Gravemeijer 1997 and
Hegarty et al 1995).
The fact that the children participating in the Initial Study had a
shared history of learning and curriculum, but applied different use
of that learning made it apparent that it was important to consider
how children develop their thinking in mathematics and language
and their thoughts as individuals within society. Therefore various
learning theories dealing with how children learn mathematics and
language were examined after the Initial Study and, although it is
not possible to consider all theories, some have been discussed in
the relevant chapters on mathematics and language learning.
Those that were selected for investigation, namely constructivist
theories, were compatible with the use of scaffolding. Even this
limiting of the discussion of learning theories to constructivist
theories, does not allow a scrutiny of every type of constructivists
theory within this thesis. Nevertheless, this research was informed
by the theories of Piaget and Vygotsky, both discussed in greater
82

Chapter 7:

The Main study.

detail in Chapter 3. Piagetian and Vygotskian theories are
competing but compatible. Piaget stressed that learning occurred
individually: individuals are programmed to leam and make sense
of experiences and meanings. Vygotsky's learner experienced life
and internalized experiences: the learner is encultured by being
drawn into cultural practices. Emerging and developing from these
theories, the constructivists' theories of learning emphasis each
individual assimilating knowledge, but adapting and modifying that
knowledge as her or his experiences of the world develops.
During the Initial study, it became apparent that the children who
understood the text of the problem were the ones who had the
higher success rate (Decode and Vershaffel 1991). The children
who were considered to be successful were those who read and
sometimes reread the problems, occasionally commenting on, or
asking questions about what was written, and who then formulated
the correct arithmetical equation for the solution. Some of them did
not solve the problems accurately because they were hindered by
their lack of computational skills, but they understood how to do
them. It is evident from the comments of the successful problem
solvers that they had engaged with the texts of the problems. They
remarked on the activities allotted to some of their classmates in
the texts of the problems and commented on the suitability of the
chores in the text for the children mentioned, and on the reaction
of those children if they had really been asked to perform the
activities. They criticized the lack of authenticity of the texts as
some tasks related in these texts had been allotted to younger
children because, in practise, the oldest children in the school
would have carried these out. Although the children in this Initial
Study had individual computational strategies, a common factor
was their interaction with every aspect of the written text, not just
the mathematical key words. They envisaged the setting of the
problems and reached a solution through their contemplation of the
activities of the participants in the problems.
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The Initial Study has been described in Chapter 5, but the specific
findings of this study, which informed the development of the Main
Study, can be summarised as follows. Those who were
unsuccessful used the numbers in the text with little or no
consideration for their relevance to the question. They scanned
the text looking for the numbers and had minimum reaction to the
inclusion of their friends in the questions. Their arithmetic was
frequently very accurate, but they could not have reached a
correct answer to the problems, as their arithmetical equations
were inappropriate because they had not interpreted the meaning
of the text of the problems. None of them considered the meaning
of the text, preferring to isolate the mathematical key words from
the ‘stories’ of the problems in their enthusiasm to form an
arithmetical equation. The children’s various approaches towards
the problems in the Initial study called attention to
a) the differences in outlook of the teacher/ researcher and
some of the children and
b) the differences in outlook among the children in relation to
these problems.
All the children had experienced the same language and
mathematics curricula, but they had either utilized their learning
from

both domains in different ways, or had a different

understanding of the use of the learning in both domains in the
context of arithmetical word problems. These problems are
frequently presented at the end of a period of teaching a specific
arithmetical skill; therefore it was assumed during the Initial Study
that assistance to solve them would be required within the
mathematical domain. Indeed, one major criticism of the Initial
Study is that the approach was too directive towards the solution of
the problem through an understanding of the mathematical words.
It was only on examination of the transcripts of the tapes, the
children’s work and consideration of the notes made about the
children during the study that it became apparent that too much
emphasis had been laid on the formation of an accurate
arithmetical equation for the solution of the problem. This approach
had called attention to the mathematical key words and the
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numbers within the problems. However, in this approach, those
children who failed to interpret the text of the problems with
sufficient accuracy to form the necessary arithmetical equation
were encouraged to focus on the key words, a method identified by
research as one which often results in inaccuracies (Hegarty et al
1995). The successful problems solvers confirmed that this
emphasis on the mathematical domain was too restrictive and that
a future study would have to be more concerned with an analysis
of the children’s answers rather than directing them towards the
correct solution. This softer approach would have been more
revealing and may have permitted an on-going assessment of
progress, an exposition of the children’s difficulties and the
opportunity to address them as they occurred.
Texts

If the learner is to assimilate knowledge, there must be a match
between the new knowledge and what is already known (Kintsch
1998). Children love stories and have experienced them in many
forms by the time they have left the Infant stage of school.
Therefore it seemed logical to utilize this knowledge of stories as
the match between what was already known and what was to be
learned, namely how to interpret the texts of arithmetical word
problems. Story telling is an ancient cultural practice and is used
both to convey a message and to engage children’s imagination
through words. Arithmetical word problems set the scene in a few
short sentences and introduce characters before a question is
posed about them. However, there is evidence both in research
(Hegarty et al 1995 and Gerofsky 1996) and in the practise of the
children who took part in the Initial Study, that the less successful
solvers largely ignore the meaning and content of the text of these
problems. They prefer to scan the text for key mathematical words
and use them to form an arithmetical equation that they hope will
solve the problem. Gerofsky (1996) considers the texts of these
problems to be so deficient that they almost encourage the solvers
to ignore it while Dowling (1998) considers such texts to be neither
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mathematics nor to reflect real life. Therefore, for the Main Study, it
was planned to have an intervening step of interpreting the text of
short stories in the language domain, then using that knowledge to
move over to the mathematical domain. The children would be
encouraged to observe the characters in a fantasy world, but the
world of mathematics would be introduced into that fantasy world.
The fantasy world would be conscripted as a vehicle for teaching
mathematics much as in the ancient cultural practice of using
stories to teach and inform. Thé introduction of mathematical
words within the stories would assist this crossing of the domains
because the children would become familiar with them and have
the opportunity to discuss their meaning in the language domain
before using them in the mathematical domain. It was hoped that
this

would

prevent

confusion

over

the

interpretation

of

mathematical words such as more' and less' within certain
semantic structures because the children would be given the
opportunity to discuss text with these words in them. For example,
1. Pete Parrot has 5 seeds. That is 6 less than
Joe Budgie. How many seeds has Joe Budgie?
2. Jack, the Yorkshire terrier, has 8 biscuits for
breakfast. Jill, the St Bernard has 16 more than
Jack. How many does Jill have for breakfast?
During the Main study, some children found the semantic structure
of questions of this type difficult because they were unsure of who
had more or less. Dramatizing the question with children taking the
part of the various characters in the stories helped them to
organize the use of these words in their minds because some of
these children were observed organizing counting materials into
bundles for each character in the text during the sessions when
arithmetical word problems were given at the end of the story and
during the post-test.
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Although assimilation of knowledge is à personal activity, it occurs
within a social setting. In his discussion of constructivist theories,
Confrey (2000) stated:
‘Although the theory stresses the need for each
person to form their own understanding of a
concept,

it

recognizes that this

process

is

embedded in and aided by social and cultural
relations. Tasks and problematics are mediated by
cultural distinctions and defined through social
interactions,

both

peer-to-peer

and

teacher-

student* (Confrey, p17).
Encouraging the children to discuss written text within the Main
Study fitted in with this theory of the social aspect of learning.
Many of the exercises experienced by the children in their school
language and reading are questions that simply point to the text for
the answer. Other exercises may encourage discussion of the text,
■

i

.

.

.

but very few encourage the child to go beyond the text arid, predict
or relate the story to their own experiences. There is rarely the
opportunity for imaginative speculation when there will be no
correct answer until more of the story is revealed. If all the answers
are available in the text, children do not need to pay attention and
think about the meaning of the story to give the correct answer;
they simply have to scan the text. When they have to discuss the
text or speculate on information that is not available to them, they
have to ponder the meaning of the words they are reading.
However, they will not all have the same experiences, so their
interpretation of the text and their reflections will enrich and
develop the ideas of others (Maria 1990, Martin and Leather 1994,
Oakhill and Yuill 1996).
Scaffolding.

A fundamental purpose of the Initial Study had been to consider
how scaffolding techniques could be used to assist the children
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with arithmetical word problems. Before the Initial study it had
seemed that scaffolding would be beneficial when teaching
arithmetical

processes

and

the

language of mathematics.

However, the study and subsequent reading of the literature (Stem
1993, Hegarty et al 1995, Wyndhamn and Saljo 1997, Askew
1998) suggested that many of the difficulties that are experienced
by children occur with their lack of interpretation of the text of the
problems even before they reach the mathematical processes
within the problem. Therefore the study developed from being one
which sought to identify the difficulties encountered by children
within the mathematical sphere of these problems - possibly with
arithmetical processes and with the language of mathematics - to
discover if teaching children to interpret texts in the language
domain using scaffolding techniques would help them to solve
arithmetical word problems in the mathematical domain. Although
some aspects of numeracy confused a few children during the
Initial Study, there was not enough time to incorporate the teaching
of numeracy strategies into the Main Study. Therefore, for the
purposes of this study, it was intended to consider the correct
arithmetical equations for the solution of the problems as an
accurate solution.
Scaffolding, which has been discussed in more detail in Chapter 4,
demands that the more competent member of the dyad perform
the part of the activity beyond the scope of the learner, but
relinquishes the task to the learner gradually as the learner gains
competency until all help has faded and the learner performs the
task alone (Bruner 1985, Greenfield 1984, Tharp and Gallimore
1988). The degree of interaction which is possible within a social
dyad is difficult, if not impossible, to maintain within the classroom
situation (Bliss et al 1996). Nevertheless, scaffolding remains an
appealing idea as it suggests that it is possible to encourage the
school children to take charge of their own learning in that
•

they themselves control the pace of that learning,

•

they control the extent and amount of help given to them
and
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there is fading of that help by the teacher as the children
become competent

This is not to say that scaffolding is a wholly child centred
approach to learning because the tutor is the person who dictates
what is to be learned (Renshaw 1998). It is child centred in that
the teacher must be sensitive and responsive to the learner, and
the learner must be willing and an active participant in that learning
process or learning does not occur. Learners are enlisted to
become active participants in the learning tasks by being aware of
the end goals of each task (Wood et al 1976). This awareness of
the end goals of the tasks permits the learners to fit their
knowledge to the requirements of the new goals of each task.
Thus they can accept or seek help when their lack of knowledge of
the new task makes this necessary, but work alone as soon as
they have sufficient knowledge/or skill to do this. Both tutor and
learner are actively involved in this negotiating process through
their verbal and visual interactions with one another and by
continuous assessment of the learner's work by the tutor. If the
specific attributes of the interaction^ of the tutor and learner in the
scaffolding metaphor are not adhered to, then the interchange can
no longer be described as scaffolding. For instance, if the tutor
observes the learner struggling with part of the task, but chooses
to permit the learner to discover how to do it, or fails to respond to
the needs of the learner, then scaffolding has not taken place. On
the other hand, scaffolding can be considered to occur provided
the main characteristics of scaffolding are still present (Mehan et al
1996, Tharp and Gallimore 1988). Therefore, in the classroom
situation, it may be permissible to interpret the scaffolding
metaphor in a way that acknowledges the bond between learner
and tutor but accepts that the degree of perception that the tutor
has of the learner, and the relationship of tutor and learner within
the social dyad cannot be replicated within the classroom situation.
Therefore, for the purpose of the main study the basic features of
scaffolding were identified as
1. recruitment of the child's interest
2. reduction in degrees of freedom
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3. maintaining goal orientation
4. highlighting critical task features
5. controlling frustration by demonstrating idealized solution
paths (Wood et al 1976).
It is difficult to transfer scaffolding to schools. Any attempts that
are claimed to be successful are sociable, relying upon the other
more knowledgeable members of the class or group, as well as the
teacher, to scaffold the learner within the Zone of Proximal
Development (Mehan 1996, Renshaw 1998). Therefore, during the
main study, vibrant and energetic discussions of the texts had to
be maintained to encourage all the participants to take part and to
retain their interest. Within the classroom and large group situation
considerable interaction and discussion about the prepared texts
was going to be encouraged, so responsibility for the scaffolding
processes could be shared out among adult and peers. This meant
that although the adult may, for example, recruit the learners'
interests and control frustration by demonstrating idealized solution
paths, the more competent peers within the group or class
situation might be responsible for the other characteristics of
scaffolding. Only the child or children who obviously needed
assistance would be given it and only as much as would be
required. In some instances, this could mean very specific
demonstration of the idealized solution path. In a school situation
this may replicate an apprentice-type interaction with the teacher
demonstrating an idealized path for more than one pupil, but
offering assistance to individuals, if required. The difference
between scaffolding and teaching in these circumstances is that in
teaching all the children receive the same amount of instruction
which may be planned before the lesson begins, but in scaffolding
only those needing help are given it and only as much or as little
as needed for them to complete the task by themselves (Bliss et al
1994).
Classroom teachers must plan their lessons and have an expected
end goal for each lesson. Although scaffolding techniques must be
responsive to the needs of the learner, it is at this point that it is
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possible to prepare for the contexts where scaffolding is most likely
to occur. For this study, these were identified as
•

during the reading of the text of the stories,

•

when introducing the specifically mathematical words,

# during the introduction of the arithmetical question within the
text of the stories and
*

the arithmetical question at the end of the story.

Although the nature of scaffolding prevents the planning of a
specific strategy, to lessen the loss of scaffolding opportunities,
certain tactics were planned before hand. The transcripts of the
sessions were later analyzed for the frequency of scaffolding
during the sessions and are recorded in Appendix 1. For the
purpose of the analysis, the segmenting of the text and the
reminder of the end goal of the task were not computed as this
was done in every story, but the following strategies were
considered for analysis:
•

Reminding children of critical features of the task and
, scrutinizing the task (either for the pupils or asking them to
do it).

•

Breaking the text up into short manageable segments for
discussion and checking that the children understand each
small segment of text.

•

Encouraging the children to connect the texts to their own
experiences.

•

Encouraging other children to explain the meaning of the
text in their own words and guiding towards a shared
understanding of meaning of the texts.

•

Ascertaining that the children know what information is
necessary for the formation of an arithmetical equation.

•

Checking that the children know what type of arithmetical
process should be used.

•

Keeping the children on task.

•

Holding information for children who may be occupied with
another

aspect of the task.
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Guiding children to necessary part of text and focusing the
children on specific strategies, i.e. using the text to
formulate an accurate arithmetical problem.

•

Check that children know how to solve the arithmetical
word problem, perhaps by demonstrating the idealized
path.

•

Teach what the children do not know. (Basic arithmetical
facts and skills had to be excluded because of lack of time,
but the children were allowed to use concrete materials
e.g. Unifix bricks.

•

Check that each section of text relates to another. (In
some of the stories the information provided in one story
was a necessary clue for a missing fact in another story).

T he resea r c h m e th o d s .

The Initial Study took place during the month of December 1997.
The intervening period between December and Spring 1999 was
occupied with literature research and preparation of the materials
for the Main Study. Discussions took place with the head teacher
and the teachers of the classes of the participating children about
the criteria for the study. The teachers were not asked to identify
suitable candidates for the study at that stage because a) school
rolls fluctuate and b) children develop. The language and
mathematics textbooks, curricula guidelines and National Test
Results were examined to allow for the preparation o f appropriate
materials that would be used for the study and for pre- and post
testing.
The Main Study took place in one of the largest primary schools in
the West End of Glasgow throughout April, May, June, August,
September and October before and after the summer holidays of
1999 and was a direct development of the Initial Study. The school
has a wide catchment area that includes privately owned houses
and a large council housing estate. When the education and
financial status of the parents are considered, the children have
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diverse backgrounds, but the school roll of over three hundred
pupils has fewer than five children from ethnic minorities of either
an Asian or Caribbean background. Many of the children are of
Irish ancestry although most of them have now little connection
with Ireland, as it was the grandparents or great-grandparents who
came to work probably in the nearby Clyde docks or In the
factories of Clydebank and the local whisky distilleries or as
labourers in the post-war building boom In April, May and June the
participants were three groups of eight children from primaries
three, four and six.1 As the study before the summer holidays
progressed, some o f the children went for an early holiday or were
absent for several of the teaching sessions; so six children were
counted in the final analysis of each group. These groups
experienced considerable success with the prepared materials and
scaffolding techniques, so in August2 the study was extended to a
primary six class to discover if the materials and teaching methods
would be applicable to a whole class situation. The children had
just returned to school, so they were effectively still a primary five
class because they were revising the work they had experienced
just before the holiday rather than embarking on primary six work.
This meant that the study was conducted with pupils from various
stages o f the primary school outwith the infants, and in a class as
well as in groups. It covered the age ranges of seven years and
three months to ten years and six months. It had been
inappropriate to invite the primary seven classes to join the study
during thel 998-1999 session

because of various activities

throughout the year and their work commitment in preparation for
the secondary school. Some of the primary seven class of August
1999 had already taken part in the study as primary six pupils and
the teachers were anxious to spend a considerable time revising
the primary six work.
1 The ages o f the children were as follows:
P 3 : seven years and two months to eight years and two months
P4: eight years and two months to nine years and two months
P6 ten years and two months to eleven years and two months.
2 Schools in Scotland start their summer holiday at the end o f June and their autumn term in August
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The school has two classes at every stage, so the pre-summer
holidays groups comprised of children from both classes ait primary
three, four and six. The teachers were asked to identify eight
children in their classes who had not been involved in the Initial
study, who were competent readers and who were sufficiently
numerate to have reasonable success with their class work. The
children, particularly those from the primary six classes were those
who were having some difficulty with mathematics within their
classroom, although none of the children in the study found
mathematics an easily understood subject. These children were
pre-tested in April with the permission of their parents. The pre-test
consisted of the compare, contrast and combine arithmetical word
problems described by Riley et al (1983) as compare 6, combine 2
and change 5. (See page 14.) They were chosen because the
literature suggested these were the problems that children found
the most difficult of the compare, combine and change type
because the semantic structure of the question made mapping the
problem with an arithmetical process difficult for some children
(DeCorte and Verschaffel 1991, Stem 1993, Hegarty et al 1995)
The following are simple examples of these types of problems:
Type: Compare 6.
Nicola has 3 apples; she has 5 apples less than Colette. How
many apples does Colette have?
The direction is less and there is an unknown reference set

Type: Combine 2.
Nicola and Colette have 8 apples altogether. Nicola has 3 apples.
How many apples does Colette have?
There is no direction and the unknown is the subset.
Type: Change 5.
Nicola had some apples, and then Colette gave her 5 more apples.
Now Nicola has 8 apples. How many apples did Colette have in
the beginning?

Chapter 7:

The Main study.

The direction is increase and the unknown is the start set.
These types of problems were used for the whole of the study
although the numbers included in them matched the experience
and work of the classes. Therefore, although the primary three
group were not expected to produce answers greater than fifty, the
primary four group had numbers in the hundreds, the primary six
group were working with thousands because they had completed
their primary six work, and the whole of the primary six class with
hundreds because they were revising primary five work. This
approach permitted the semantic structure of the questions to be
the same for all the children. The results of the pre-test were
collated (Appendix no. 2) and the participants were matched with
controls at each stage. As far as possible there was an equal
number of boys and girls in the groups of at least six children and a
combination of children who had every answer correct, none
correct or either one or more compare, contrast or combine sums
wrong. The primary six class had to be kept together as a group
even though some of the children required learning support for
reading or mathematics. Those who required very specific help
were given it as needed during the study, but were not included in
the final analysis. However, there were eighteen children out of a
roll of twenty-four who were suitable candidates in that they were
able to read the text, had knowledge of the arithmetical processes
and were rarely absent. Therefore eighteen children within the
groups and eighteen children in the class were the final subjects of
the research although more children, but of a variable daily
number, took part in the research. These children were those who
had been approached initially but discounted because of family
holidays who chose to join the groups when they were in school.
Many of the children in the class and groups recognized the
difficulties they were having with arithmetical word problems in the
pre-test and even some of those who had accurate answers
lacked confidence. At the end of the pre-test, the children were
asked to put a face with a smiling mouth beside the problems they
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found easy, a face with a straight line for a mouth at the problems
they found a little difficult and a sad face beside the problems they
found very difficult or could not attempt Some children who had
correct answers indicated that they found the problem difficult with
the use of the face symbols. There were some who had wrong
answers, but considered the sums to be easy because they had
totally failed to understand the question and had opted for simple
addition of all the numbers or subtraction of two of the numbers.
The purpose of working with the groups was to discover if helping
children to interpret text in the literature domain by using
scaffolding techniques would assist them to interpret the text of
arithmetical word problems in the mathematical domain. When the
groups for the study were organized, the children were brought
along on a daily basis as far as was possible with the timetable of
the school. That is, the primary three group came daily until all the
stories prepared for them had been read. The primary four group
followed them, then the primary six groups in the following days.
Therefore, only one group came at a time until they worked
through all the materials. This was to inflict as little disruption as
possible on the school. However, there were interruptions for
weekends, public holidays, outings and various class activities so
although there were six stories prepared for each group, there was
always at least one weekend between two stories for each group.
During one session, the primary three group had been given short
arithmetical word problems and had been encouraged to embellish
the short text and extend it into a story before solving the problem.
This was to link the longer texts of the stories with the short text of
the arithmetical word problem. There was not enough time
allocated to the study to offer this experience to the other groups
or to the class although it was a helpful practice. All the children in
the learning groups, the control groups and the class were post
tested. They were given six arithmetical word problems, two each
of change 5, combine 2 and compare 6 in a random order. The
post-tests took place at the end of June, just before the summer
holidays. All the children who had been pre-tested were post-
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tested. The results are in Appendix 2 All the sessions were taperecorded and any particularly relevant behaviour was noted on
paper at the time. The transcripts were typéd and the following
initials were used:
R: researcher.

Gr. if several children in the group answered at the same
time or gave

. the same or similar answers.

Names: The pseudonyms of individual children.
Cl. Discussion within the class.
? : Either the name or voice of the child responding was not
recognizable on the tape recording of the sessions. It was
more important to keep the session flowing and interactive
rather than identify a child who had called out a response.
Most of the children had a strong Glasgow accent and used
expressions and syntax associated with that city. Sometimes this is
apparent in the transcripts, although any ‘Broad Glasgow' words
were translated into in a more accessible English for a wider
audience without losing any of the meaning.

T h e sto r ie s

The stories were the important link between the language and
mathematical domain and were used to facilitate the scaffolding
process. It was extremely important that the children should
interpret the text of the stories accurately. The successful problem
solvers in the Initial study always did this and research by DeCorte
and Verschaffel (1991) and Hegarty et al .(1997) confirmed that a
realistic interpretation of the text offered the greater opportunity for
success. At the end of the study, the children should have been
more aware of the need to interpret the text carefully and
accurately and to understand the language of mathematics. Even if
the semantic structure of the problem immediately suggested an
arithmetical equation, they should know, to use the text of the
problem to construct the equation rather than rely on the order of
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mathematical words within the problem. For instance, in the
following example, it is possible to extract the arithmetical equation
directly from the text, but this practise was being discouraged.
John had 7 pencils and then his Dad told him to
give his sister 3 of them. How many pencils does
John have now?
Each group had children from both the classes at their year level. It
had been anticipated that the children might have been slightly
apprehensive about working with a teacher who had never taught
them and children other than their familiar classmates, although
they did meet up for recreational activities. Therefore, each group
had a short introductory session to permit them to be aware of the
other participants and to talk about the use of the tape recorder,
The format of the sessions and the expected outcome of the
sessions, namely the ability to solve arithmetical word problems.
The groups were removed from their class for the testing and
teaching sessions. These always took place at the end of the day
to cause minimum disruption to the children’s class work. This was
not the time when the children expected to be asked to do
arithmetic. Most of the class teachers of the participating children
read them a story at the end of the school day, but this custom did
not work particularly favourably for the study as one of the goals of
the study was to help the children to interpret all aspects of the text
of the story, while the class story was more like an early bed time
story read purely for the enjoyment of each child when the children
could think about parts of the story which interested them alone
and not consider the whole text (Maria 1990). At home, many
children choose to have the same bedtime story read to them
several

times

in

order to

assimilate

all the

information.

Unfortunately, during this study they were not given the luxury of
re-reading the stories and there was the danger that each child
would focus on a facet of the story that she or he found interesting
but miss the meaning of the whole text Therefore, it was important
that the stories were not thought of as an easy listening type. For
that reason they had to grab and hold the imagination of the
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children throughout, but they also had to stimulate discussion while
providing the opportunity to

scaffold

the children

in the

interpretation of the text. It was important that they recognizable by
the children as stories firmly situated within the language domain
and not a written mathematical construct (Gerofsky 1996). As the
bond between the domains, the stories were also the vehicle for
introducing the language of mathematics into the texts in a way
that encouraged the children to use the text to form the necessary
arithmetical equation without over-emphasizing the use of the key
mathematical words. The stories were intended to amuse the
children and utilize their interest in story telling. They were
outlandish stories with eccentric characters, bizarre occurrences
and ridiculous and exaggerated numbers within the text. There
was some continuity in that characters frequently reappeared in
stories, but their behaviour or experiences were not intended to
permit the children to be complacent or able to assume that they
could predict the next step. This was all intentional as it was very
necessary to keep the children concentrating on the importance of
interpreting the meaning of the whole of the text.

Although it may be impossible to be totally gender unbiased in
texts (Pinset 1997), the stories were written to maintain a balance
of power between the male and female characters and reflect the
various social backgrounds of the pupils in most schools. It is not
possible to cater for everyone's taste and interests, but the
characters in the stories mirrored the experiences of the children.
There were single and divorced parents, unemployed fathers and
mothers, children who enjoyed very good holidays and those who
managed no more than a day trip to friends, grandparents who did
most of the holiday and after school child minding while both
parents worked, extended families and some which had both
parents in residence. Each story gave some information about the
characters, but left certain aspects of them to be deduced from
thinking about the text. All the stories contained elements that
were either true or debatable. For instance, the ages of the
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children in the stories were never given, but the children could
guess their approximate age from clues in the story though they
could not be certain of the accuracy of their speculation. Other
facts were clearly stated and were true, while some more were not
stated within the text but could be deduced from the story content.
A core of characters remained in all the stories for each of the
groups and the class, but the characters were different for each
group and for the class, and reflected the age level and interests of
the children. Some stories for the groups were more explicitly
linked than others through their characterization and, as the
children were very interested in following the exploits of the
characters from one story to the next, it was decided to adopt this
approach for the class rather than have stories that stood
independently from one another. The class stories revolved around
a family and their many relatives and friends with information about
the family gradually being introduced in each consecutive story. As
readers frequently can be inaccurate and ‘read* what they think is
printed (Comoldi et al 1996), the children had to know that it was
possible to check the text for facts and, although sometimes it was
permissible to guess or predict, they had to be prepared to alter
their opinions if the text eventually gave them evidence that they
were incorrect. Frequently there were gaps in the information given
about the characters and the children were encouraged to think
about how these characters could develop. As each story
progressed, it was then possible to refer back to the first
impressions of the children and discuss whether or not these
should be altered. This was to emphasize that all aspects of the
text had to be considered and to counteract the tendency of
children to use only the key mathematical words in arithrhetical
word problems to form the arithmetical equation for the solution of
the problem.

Although any appropriate story could have been used for the
interpretation of text, these stories were written for the specific
function

of

scaffolding

and

introducing

the

language

of
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mathematics into the texts. This entailed the writing of six stories
for each stage, twenty-four stories in all. In every story in the series
of six read by each group or class, arithmetical words were
incorporated into the stories, for example:
Poppy took some crusts, but she always ate less
than Amanda. (Primary 3).
Gradually the format of an arithmetical question appeared
informally in the text. Although the children were not required to
form an arithmetical equation to solve it, it presented the
opportunity to consider the meaning of the text, for example:
‘I have sugar lumps to give to him before I go to
bed.'
He held out his hand to show them to the
leprechaun. The leprechaun took something out of
his pocket.
Take these 5 lumps of sugar,' he said. That will
make 8 altogether.’ (Primary 4).
Eventually, an arithmetical question was given to the children at
the end of the story which always made a precise use of the
information about the characters that appeared in the stories to
enable the children to go back and think about the sequence of
events when they were constructing their arithmetical equation.
This was to encourage the use of the text rather than the syntax of
the problem alone. In the following extract from a Primary Three
story, the children are given advice and guided by questions
towards the important part of the text before the word question.
During the session, the group discus&ed these questions before
they tackled the word problem. This was scaffolding by guiding and
limiting their choices (Bliss et al 1994).
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*1 want to go home now," said Ginger. "I'm
tire d /
" I am still hungry," said Mrs. Fox. "Let's play a
game. Who canjfind the most sandwich crusts?"
Ginger and Rusty started looking fo r sandwich
crusts. There were lots, as many children in the
school did not eat them. They collected lots of
crusts and started counting them.
Tm tired. Want to go home,' said Ginger.
Keep counting,' said Dad. Your Mum is hungry
and she has found lots of lovely sausages/
'We've no more crusts to count,' said Rusty.
Dad dashed away and came back with more
crusts.
'That will keep you busy for a few more
minutes,' he said.
The fox cubs counted the crusts Dad gave
them.
Thank you fo r the 16 crusts. Dad,' shouted
Rusty. 'We've got 24 crusts now and 12 of them
are from crusty bread and the rest are from
plain bread.'
How many did we have before Dad brought us
some?' asked Ginger.
Tm not sure. I'll have to think about that,' said
Rusty. He sat down to start counting but he fell
asleep and started to dream about a school for
foxes where fox cubs ate all ni^ht until the sun
came up.
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'Wake up, you two/ shouted Mum. ‘Time to go
home/

/

Think about the crusts. What are you told
about them? How many were there?
How many had the fox cubs collected by
th^nselves?
'.. ’

Arithmetic question.
Dad gave the cubs 16 crusts. The cubs counted
and had 24 crusts with 12 crusts from crusty
bread and the rest from plain bread. They
counted all the crusts. They had 24. How many
had the fox cubs collected by themselves?

The problems always contained a number that was not needed for
the formation of the arithmetical equation. During the Initial Study,
the successful problem solvers who used the text always
disregarded this extra number. Without this extra number, it would
have been easier for a child to form the necessary arithmetical
equation by accident. Although the inclusion does not wholly
guarantee the removal of an element of luck, it seemed unlikely
that any child could solve all or most of the questions in the post
test with accuracy if they all had an extra number without making
use of the meaning of the text. The characteristics of the
scaffolding processes were followed. The children’s interest was
recruited by the stories. The end goal was that they would leam
how to be successful in solving arithmetical word problems and in
each case that they would solve the particular problem presented.
There was a reduction in the degree of freedom because they
were kept to the task on hand, that is, interpreting the text
accurately. The goal orientation was maintained throughout
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because the goal did not change from interpretative skills and from
the stories gradually merging the language of mathematics with the
language texts'. . The critical task features were constantly
highlighted because the texts were written to allow for constant
discussion. Frustration was controlled because the children were
helped as necessary and the other children in the group or class
also offered assistance. Reminders about the difference between
what the children thought the text said and what it really stated
demonstrated idealized solution paths. Sometimes help was given
with reading:
/ * ?
Jack. D id that say a Barbie?
R. What?
Jack. John pointed to the word ‘bag*. I thought I heard Ann
saying‘Barbie*.
R. I t says a bag full o f shells.

Vv :

At other times the scaffolding had to be more specific and the other
children were recruited into the scaffolding process. There was
constant feedback from either myself or other children on all
aspects of the discussion. Sometimes this took the form of
encouraging the child, at other times the children were quite firm in
redirecting the other group members. Frequently, either a peer or
myself would help one of the children group or class in working out
the meaning of the text or with the formation of the arithmetical
equation.

Ex p e r ie n c e s w ith th e g r o u p s .

The scaffolding strategies of highlighting the main feature of the
task and breaking the whole task down to a manageable size were
employed when each of the sessions started. The children in each
group and class were reminded that they had to read the title, they
had to think about the meaning of the stories and that we were
going to stop frequently, usually after each paragraph, to talk about
the part we had read. By considering small chunks of the story and
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discussing them, the children who were poor decoders were
helped in their interpretation of the text. This was because
research states that poor decoders spend so much time decoding
that they lose the gist of the meaning of the text (Maria 1990). This
also allowed the group to come to a shared understanding of the
meaning of the text through discussion. (Martin and Leather 1994)
Those with greater understanding helped those children who
needed assistance with part of the text until they could grasp the
whole meaning.
It was obvious from the outset of the study that the children had
become used to their own class teacher's method of interaction
during reading because those in the Easter - Summer term had
experienced the same teachers for almost a year. The primary six
class had the same teacher as they had in primary five and were
very familiar with her approach to work. The groups were formed
from a total of six classes, so in all there were children in the study
who came from seven different teachers, all with their own specific
teaching methods. Therefore, some of the children were used to
an approach that directed them towards the answers in the text
while others were comfortable with discussing the text and sharing
their opinions. It had been a matter of some concern that this
would result in a combination of non-participant children and
talkative children in the same group when there were two teachers
of very different approaches in the same year level. However, the
children very quickly mingled within the group and communicated
very well. The location of the study also assisted the children to
relax and talk as a group. The room chosen for the study was the
one I used for learning support It was at the end of a corridor,
separated from the rest of the classroom by the medical suite. The
room was of the same size as the classrooms, but it was sparsely
furnished with brightly coloured tables and was organized to create
a calm atmosphere for the children who normally visited it, with
flowers, herbs and plants on the tables, some of them being grown
by the children who frequented the room. This environment may
have contributed towards the ease with which the children settled
105

Chapter 7:

The Main study.

within their new groups and tackled the materials of the project;
nevertheless, any work done within the room with the groups could
have

been

carried

out

within

a

classroom

with

equal

effortlessness. The reason for the groups' withdrawal from class
was simply to facilitate thé tape recordings and to permit children
from two classes to be united, but this would not.be of concern to
any class teacher using the materials or implementing the
scaffolding strategies. The fact that the primary six class stayed
within its own familiar classroom and that the children were within
their social groups meant that the children spent no time becoming
used to one another. Although there were different age groups, the
types of interactions and comments were similar from all of them.
For instance, in spite of the deliberately exaggerated content of the
stories, the children could relate some of the experiences to their
real life, possibly because they themselves seemed to be inclined
to be excessive in their descriptions.
Just before the post-test, the children were given arithmetical word
problems and asked to make up stories to go with them as a final
link between the language and mathematical domain. In the
Primary Three class the question was:

Jim and Ann were at the seaside with their
Mum. They were gathering shells to put in a bag
and take home. They brought them over to
Mum. Jim said he had counted his shells and he
had 36. I^nn looked at hers and said she did not
have so many. Mum said, ‘Never mind, you can
keep mine/ and gave Ann 16 shells. Now Ann had
23 shells and
Jim had 36. How many shells did Ann have
before Mum gave her some?
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The children were discussing the possible time of this outing and
why the family was there. This was to encourage them to consider
arithmetical word problems as something they expérience in their
own lives. Sara was the first to give her opinion of this particular
outing, which sounded reasonable, although her understanding of
summer sounded dubious. In an earlier conversation she explained

that her Mum liked to go abroad in the summer ‘for the sun
because there was none here', so this was a case of not fully
understanding the adult's

use of language and

not truly

appreciating another person’s point of view especially as we were
experiencing very warm sunny weather throughout the whole
period of the study and her class had been studying time and the
seasons as part of a project. Her misunderstanding was
diplomatically ignored, so should not be considered a missed
opportunity for scaffolding. There were a few times throughout the
course of the Study when children exhibited a lack of knowledge or
expertise in an area where their peers were well informed and
skilled and the decision had to be made to ignore it at that time
rather than cause embarrassment to the child. Such information
was passed on to the class teacher to be dealt with at a more
appropriate moment although it would have seemed to an observer
to be a missed opportunity for scaffolding a child.
It takes about one hour to reach the Clyde coast from the school
that is situated less than half an hour from Loch Lomond where
there are some sandy and pebbly beaches so the reasons for an
outing were very inventive.

Sara.. They were at the seaside. It was a Saturday or
Sunday and it was a sunny day so they w ent to the
seaside.
Jack O r it could have been a trip from school and they
could just lift them up. They could be helping the
teachers.
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^ ^

D on. O r theÿ coüld be at Sunday -school (Church o f
Scotland) and they could be out w ith them because when
V

I went to Sunday school we went on trips.
Kate. I t could be the summer holidays.
Sara. N o because it’s not really sunny in the summer
holidays.
R Does it say it is sunny?
D on I think they just took a day o ff school
Steve. One day I went to the dentist and my mum just
took me and my wee sister to Helensburgh after the
dentist and not back to school

T h e g ro up e xper ien q es .

Primary three.
The group were meeting for the story sessions for the first time.
The title of the story, The Foxes' was read to them and they were
immediately encouraged to talk about foxes. This was to make a
connection between knowledge they already had and any new
information that may be given to them in the story. Although the
story was fictional and had talking foxes, there was a link with
reality because the foxes lived in a den, scavenged for food and
were wary o f humans. Therefore the story itself provided a linkP*'
between the real world and the fictional world. However, it is"
important that the children should appreciate that it is not
acceptable to interpret text in a fictional manner by guessing facts%3:i
that are not given to them within the story and stating that they are
true. The role of creating fiction belongs to the writer of the story,
not to the reader. Throughout the discussion, they were scaffolded
by those strategies already identified on page 13:
The Foxes.
R This story is called The foxes. W ho knows anything
about foxes?
G r. Long ta il W ild animals. Back garden. N octurnal
Hunts.
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The group were fairly knowledgeable, perhaps because foxes are
frequently spotted in the gardens where they live. They made the
leap from the real world of knowledge about the habitat and habits
o f foxes to the fantasy world of ‘Mr Fox’ with little apparent
difficulty, but they were not elaborating very much on their
answers. They could explain facts about the foxes, but they were
hesitant when they started to discuss the more imaginative aspect
o f the story. It may have been helpful if they had been reminded
that this was a make belief story, but sometimes children drift in
arid out of the fantasy world and real world with no difficulty. Such
stories are little different from the family stories of their elders as
children which most children relish and which demand a great leap
of the imagination into a past era.
The group continued taking turns reading the story. They were
stopped to make sure that they had understood the meaning of
‘Spring’. Although the only information about Spring in the story
was that the flowers were starting to grow, the children gave other
signs:

R . H o w did M r. Fox know it was Spring time?
G r. W eather, leaves growing on the trees, flowers coming.
M r Fox smelled the flowers.
R. Have you seen foxes in the park?
G r. N o .
R. D o you think it is possible that they live there?
G r. Yes.

We discussed the suitability of the park for a nocturnal wild animal
that likes to hunt and they agreed that it was a most appropriate
living place. For the next part of the text, the children had to
speculate and accept that there were no right or wrong answers
because we are not given sufficient information and they had to
deduce information from what they were told.
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R. H e waited all day for everyone to go home. W hy was
the park so busy?
Jack. I t was a sunny day?
R. The children had been playing in the park every day.
W hen can you get out every day to play in the park?
M a tt When it's nice and warm.
The children were intent on using the weather as the sole
reason for visiting the park and they had to accept that
this was not a realistic explanation.
R. Y ou don’t come to school when the weather is good?
G r. Laughed. Commented on the weather at that tim e
that was very dry and sunny. They agreed that this was
not a good enough reason and said that they had to be
o ff school
R. W hen are you o ff school?
D on. Y ou could just stay off. (Giggling.)
Kate. It could be the weekend.
The children had returned to school just over two weeks
previously from their Easter holiday. They had to be
reminded about this.
R. W hat holidays do you have in the Spring?
Sara. Easter.
R. That’s it! I t must have been the Easter holidays, or die
weekend D id you see M r fox in the park when you were
there?
G r. N o .
R. But he was there watching. H e said that it was picnic
tim e again. H o w could he tell?
Liz. It must have been the food they dropped
Discussion about picnic food.

It was now time to bring the group back to the task of interpreting
the text of the story and assess the amount of information the
group had taken from the text.
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R. From that little b it there we can tell lots o f things about
M r. Fox. W hat can we tell about him? (Indicated the first
paragraph in the story.)
G r. Spring, likes chocolate, came out at night, Easter
holiday, etc.

The group had related all the facts that the text had given them
about Mr. Fox and had listened to each other and added to what
was already said. The next paragraph introduced the names of the
fox cubs, Rusty and Ginger. These were deliberately chosen
because they were genderless names and offered the opportunity
of discussing facts which were in the text and were indisputable
and information hinted at in the text, but with no way of knowing
what was the correct answer at that stage of reading. However,
the discussion took an unexpected turn and it was one of the girls
who delivered a sharp and accurate correction.

G r. Discussion about names o f twin foxes and whether they were boys
or girls.
D o n It ’s obvious that it’s two boys.
R. H o w did you figure that out?
D on. Every story is about boys.
G r. N o it isn’t!
A nn, Just because you’re a boy doesn’t mean everyone in
stories is one.

There was kvo respo^vse frokvt doia,.
R. D id you hear what Ann said?
D on. Yes.

AiazIa, seemed to be emmuraged whew, T>on> was sLLewb, so she
pursued the subject.
Ann. Was Mrs. Fox a boy?

t>orv wos sttervt, but Arvw, fli/vd the group were w atting fo r

a rts^ov^t.
R. Was she?
D on. N o she isn’t
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1

So Ann is quite correct, then? N o t everyone in stories is
a boy ?

DoiA,

agreed although

he comme wheel th a t most stories he read

were about boys. The group gave h im examples o f stories th a t

featured

boys awd g irls awd he had to reluctaw tly agree w ith

Aww th a t m ost stories were wot about boys.

Ann had been encouraged by my demeanour attitude in this
discussion to make her point about the stories. I had not
interfered, or changed the subject

so I had effectively

encouraged her and had kept the group on the task of
discussing an important aspect of stories. My question, ‘So
Ann is quite correct, then? Not everyone in stories is a
boy?' had forced Don to keep to the task and respond.

D on. Reading... .4 crisps in a bag.
R. W hat do you think about that?
M a tt I don't think crisps are very good for babies but
they could have one each. (Baby Iw

favvulij, so

she

Im m ed iately related the story to her experlewces awd
told us w hat she was awd was wot allowed to give to
the baby who was wow several mowths old.)
R. W ould you feel w ell fed w ith one crisp?
This was to brlwg the group bacte to the gaol o f
Iwterpretlwg the text o f the story.
G r. N o! Followed by descrlptlow o f food oowsumed fo r
luwch.
M a tt reading

I found some earlier, so that's nine

crisps they've eaten tonight Tim e for proper food.

Although the children were not expected to solve the arithmetical
word problem at this stage, there was information at different parte
of the story which could have made an arithmetical word problem
and this was now brought together verbally into a simple problem
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format for the children. This was to demonstrate how the
information within the text could be used to solve the problem.

R. I f he brought in 4 crisps and his w ife said they had
eaten 9 .. .how many had she found earlier?
M att She found 5. «several

group agreed th a t th is

was the correct answer, but a few Looked puzzled.
R. W ell done! That was complicated. M r. Fox found 4
and the foxes had nine altogether so Mrs. Fox must have
found 5 because 4 and 5. makes 9. utsed cubes to
dckwoiA-strate.

(f

cubes

had

beew used

guesttow was asked, there /u a y

whei/v the

have been, more

response as some children relate to v is u a l cues and
need m aterials or v is u a l aids to help them .
Ann. Reading.... Pizza for m e— fish and chips—

M att He’ll have to go to the chip shop. Laughing and
commenting on text, wondering how the fox would
order his fish and chips.
Gr. Laughed at thought...talked about It. There was a
Little bit o f acting out the fox ordering the fish and
chips and wondering about the re a ction of the shop
assistants and the customers..
R. Have you ever seen a fox in a chip shop? This was an

attempt to bring the group back to what It said In the
text. Although the foxes were permitted to speak In the
stories, a ll other attributes ef foxes as wild anim als
were retained.
R. W here is he going to get this fish and chips and pizza?
Ann. O n the ground.
G r. Some people drop them —
M a tt H e’ll get chips outside the chip shop.
Liz. Cats go to the fish and chip shop.
R. Why?
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Sara F or chips! Laughing.
Sacu They smell the fish,
& W hat other food would be lovely food for Ginger and
Rusty?

Gr.joletiA^ about food, coiAteiAts of school du/u^rs.
Liz. Reading continued— lovely n ig h t...
R, W hat makes a lovely night’?
Kate. I t was nice. This Is one of the

words, the children

are disooviraqitd fronv using In their stories.
R, W hat makes it a nice night? The children had to

expand the meaning ratherthan repeat the word.
G r. sunny, dry etc.
K a te .. ..Read to the end of the story.
R, W hat can we tell about the foxes from that story?
G r. Talked about cubs.. .happy, tw ins.. .wanted to see the
fish and chip shop....
R, There are some things we still don’t know ...are the
twins boys or girls?

Gr. A ll stated that they did not know. The story did
not tell them.
R. Sometimes we have to really read the story to think
about i t D o n thought the twins were boys, but the story
does not tell us. There are several sets of twins in the

school: two boys, two girls and one g irl one boy. The
group talked about them and decided that it was not
possible to tell which type the foxes were from their
names.
R, That’s rig h t

This provided positive feedback on their understanding.

R_ Sometimes the story tells us something, but sometimes we guess
W hen we guess, we do not know if we are right or wrong.
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This gave guidance and demonstrated the path for the future.
The other Primary three stories continued with the same type of
scaffolding

interjections

and

guidance.

Sometimes

it was

necessary to permit a child to struggle to gain understanding of a
small part of the text while maintaining a general understanding of
the whole text. Although Don's belief that all stories are about boys
was dealt with swiftly by Ann, who was implicitly supported in her
reaction by me, and he seemed to concede very rapidly to her,
another child, Sara, was so puzzled by part of the text that she
could not progress beyond that part without assistance. In this
extract, she is having two separate difficulties with the text An
arithmetical word problem was given to the children at the end of
this particular story, ‘Andrew is going on holiday', using the
information given to them in the story. It was quite unexpected and
surprising to discover that a child of primary three did not know
that a postcard requires a stamp which costs money, especially
when there are various activities such as shops and post offices
set up for them within a playroom in the school and the postman
features in their reading scheme. She had been so totally
distracted by the discovery that a stamp costs money that she had
not paid attention to the information given about Greg giving
Andrew money and that Andrew now had 72p, not just the 38p he
had found in his own bank. She had suddenly said out loud, He's
got 38p’

R , Has he? A re you sure about that?

Sara ignored this question and continued to pursue her
interest in the stamp. It was therefore considered to be more
responsive to her needs to offer an explanation about the
postage stamps rather than pursue the accurate arithmetical
facts that would eventually permit her to solve the problem
correctly. Nevertheless, she was brought back to that at a
later time. The information about the stamps was not needed
for the solution of the arithmetical question, but knowledge
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about

postal

the

system

contributed

towards

an

understanding of the story. Although she was permitted to
wander off from the goal of the story for a short time to
pursue her interest in part of the text, R. effectively 'held' that
part of the text for her, and then brought her back to it.
The extract below illustrâtes the group attempting to scaffold Sara
who remained relatively uncooperative throughout. She had made
up her mind and it would not be changed by persuasion.
Nevertheless, the various group members add to each other’s
examples of reasons
•

why we must pay for a postage stamp and

p why anyone would want to send a post card.
The children are not repetitive, but increase their arguments for
paying for stamps rather than just agree with each other.
Sometimes, when a child had said something, the others agreed,
and then developed the idea. For instance, the group all agreed
about the need to have a stamp to post letters and spoke around
the subject for a little while to the extent that they seemed to be
losing the thread of their argument, but they later returned to it to
tell Sara that the postman would not take a letter without a stamp.
It seemed, therefore, to be simply that they were discussing what
they found interesting about stamps until Sara absorbed this
information or until someone else came up with a better argument

Sara. I f Andrew had 38p how did he not have enough?
Jack. The stamp cost money.
Sara. W hy does he need to send a postcard?
Jim. T o tell him he’s arrived and let him know
Sara.. .But does he need a stamp?
G r. Y o u need a stamp to post letters.

Discussion, about

whore to buy stanvps Locally and their nearest post
boxes.
<sara Looked thoughtfuL.
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I had a sudden concern that perhaps Sara had not posted
anything.
R. Y o u look at every letter that comes into your house
and it’s got a stamp on i t

considered this -for a -few moments and agreed
that they aU had a stamp on them. There was some
conversation about the appearance o f stamps. One
child had received a postcard with a very colourful
bird, but could not remember where his relative had
been on holiday, sara listened Intently.
Sara. W hy do you need one but?
R. T o pay the postman.
Sara. It ’s a waste o f money.

The group were becoming a little restless, as they knew that
stamps were necessary. In order to maintain their interest
and keep them on the end goal of this particular task of
interpreting the text of the story, Sara had to be moved off
her stamp issue by being told the fact of the matter.

R. N o! You’ve got to pay for the letter or card to go on
the train or plane .and to pay the postman.

Sflrfl was thli'vtelug about this, but the group gulc-teluj
reinforced this li/vformatlokv.
G r. Y ou’ve got to pay for it or they won’t take it .. .you’ve
always to put a stamp on...etc.
Sara. But you’ve already paid for the card.
R. Yes, but to send it you have to pay the stamp.

Although this seemed to bring Sara's discussion to an abrupt end,
at this point it was necessary to maintain the interests of the
others. This final statement effectively offered Sara an idealized
path of interpreting the text of the story because her notion that the
stamp was unnecessary unhinged the meaning of the story. Her
misunderstanding is unlikely to have caused her difficulty in
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forming an arithmetical equation for the solution of the problem
because the price of the stamp was not relevant and was therefore
not mentioned. Unfortunately, she was so engrossed with the
stamp that this aspect of the story, which should have been
incidental, was totally preoccupying her thoughts.
This discussion had started off with aspects of scaffolding such as
a simple checking that the children had the necessary background
knowledge for the task and making the connection with out-ofschool experiences, but had ended up with one child being given
information by all the others within the group. The fact that each
added to the discussion indicates that they were developing their
thoughts on the text and organizing their knowledge. This
demonstrated how the group listened to one another and added to
the information rather than simply agreed with the previous
speaker and so reached a shared understanding of the text. The
story line was held for the group while Sara struggled with her lack
of understanding, but the group was brought back to the point
where they had stopped when it was appropriate to do so in
response to their needs, which in this instance was a maintaining
of their interest and keeping them on task. This was the first Story
with an arithmetical question at the end of it and Sara had changed
tack from refusing to buy stamps to talking about letters:

<You buy w ith the stamps stuck on them.*

This was distracting the group from their task, and knowledge of
the postal system was not going to contribute towards the solution
of the problem, so Sara was kept on track:

R.

Yes but to send it you have to pay the stamp. M att,

read the arithmetical question.
M a tt Andrew had 38p in his bank. The stamp cost 28p.
Andrew did not have enough to buy a postcard. Greg
gave him money. N o w he had 72p. H o w much did Greg
give him ?
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This was the first story with an arithmetical question attached and
it was important that the children should be scaffolded by:
•

checking their understanding of the relevant parts of the text
for the formation of the arithmetical equation,

•

analysing the task for them and

•

emphasizing the features of the task.

R. H o w are we going to find out? W hat is the real
question there? W hat is important?
Jack. H o w much Greg gave him.
R. Is the cost o f the stamp important?
G r. N o .
R. Is the cost o f the postcard important?
G r. N o

yes, it is!

The group were unsure of how to respond to this type of
questioning. These questions were asked as a means of guiding
the children to clarify the meaning of certain parts of the text in
their minds. Some of them may have been more familiar with the
method employed by many teachers of questioning children in a
manner in which each incorrect response is presented - and the
children know the answer should be negative - until the final
response is given to them evoking a positive answer, for example:
Teacher Did Goldilocks eat Papa Bear's porridge?
Class: No!
Teacher Did Goldilocks eat Mama Bear's porridge?
Class: No!
Teacher Did Goldilocks eat Baby Bear’s porridge?
Class: Yes!

Jack N o .. .it isn’t!
Sara... igw ring

proceedings. . ..38+28.

R. Sara, be quiet for a little minute and listen to w hat Jack

has to say. Sflrfl tnfls to be leept ow, taste, a w l not Allowed
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distract tine other children fro/w their worte.

Does

it matter how much the postcard costs?
Jim . N o.
R. Does it matter how much the stamp costs?
Jack,

aw/ some o fgroup... N o

..

R. W hat are we being asked?
Gr. H o w much Greg gave him.
Liz. H o w much the postcard and stamp w ill cost?
D on. N o l It isn't! It's asking u s

H o w much did Greg

give him?

Liz did wot uwderstawd.
Liz clearly needed to be helped w ith thé question. I t was
read aloud fo r her as she sat reading the text silently.
R. Andrew wanted to send his Grandad a postcard when
he w ent on holiday. H e took his money out o f his bank.
Andrew had 38p in his bank. I t was not enough to buy a
postcard. Greg gave him money. N ow he has 72p. H o w
much did Greg give him?
R. L iz, we're not being asked about the stamp or the
postcard but how much Greg gave him. D o you see the
question at the end? L iz nodded. Y ou are gping to
im ag in e A n d re w

H o w much does Andrew have in

his bank?
M a tt 36p. H e had finished the sum and was listening but
not looking at the te x t
G r. 38p!
R. Andrew has 38p and everyone says that was not
enough money so he w ent to Greg who tipped his bank
out and said T've some money in my bank here' and

Greg rattled some money into his hand. Andrew counted
all the money and he ended up w ith
D on. Interrupting 72p.
A t this point all the group had finished the w ord problem
and were listening.
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R. H o w much did Andrew have to start with?
Gr. 38p
It may have helped L iz i f we had coins and counted them
out to let her see the difference. However, we had a bank
that was used to collect any unclaimed money found in
the room and one child pretended he was Andrew taking
out the 38p and another that he was Greg giving Andrew
the unknown quantity o f money.
R. H o w much did he have at the end o f the story?
/ G t. 72p.
R. H o w much did Greg give him?
G r. 38p, 32p— 37p.

The children from one particular class within this group had already
shown signs of being inexperienced in some arithmetical skills that
were in their mathematical curriculum.

R. H o w are you going to find out how much Greg gave
him?
G r. Shouted out numbers. Kate was sitting thinking.
R. Kate?
Kate. I think you take the 38p away from 72p.
R. That's right! I f you take away all Andrew's money then
you w ill find out how much Greg had.

Kate had finally found the correct equation for the solution to the
problem. She was not permitted just to follow the instructions of
the group, but had the problem explained and demonstrated to her
until she suddenly smiled and responded.
As the group progressed through the stories, some quickly used
the text to aid their understanding of the arithmetic question at the
end, but sometimes someone needed help with the mathematical
words or the syntax of the problems. In this question at the end of
the story about children gathering nuts in the park, the insertion of
the word ‘more’ in the conversation is problematic when the word
'less' in the question caused problems:
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Mum, Daniel and Cameron were gathering nuts in
the park to help the squirrels find food fo r the
Winter. Cameron found 58 nuts. He had 26 less
than Daniel. Mum had 69 nuts. How many nuts did
Daniel collect?

Sara. Cameron has 26 nuts.
R. W hat does it say, Ann?
Ann. Cameron has 58 nuts. That’s 26 less than D a n iel
R. So how many nuts does Cameron have, Sara?
Sara 58.
R. N o w ...
Sara I t says that Cameron has 2 6 .... no it says that
Cameron has 26 less than D a n iel - Daniel has 26 more
than Cameron.
R. That’s very good.

Jim did not knoy/ what to do, which was surprising as he had
always seemed to be the child who needed the least input in
the group. He was watching the work of the others, but had
not listened to Sara and her explanation that ‘Cameron has
26 less then Daniel* can be changed to ‘Daniel has 26 more
than Cameron* because he was rather inclined to opt out of
her discussions. Liz stared at the text. Sara did her workings
out loud throughout the explanation for Jim:

R. W e don’t know how many nuts Cameron has until we
w ork it out but we know Cameron has 26 nuts less than
D aniel and another way o f saying that is to say that
Daniel has 26 more than Cameron.
Look at the arithmetic question.........
Jack D o you add 26 and 58 ?
R Y ou tell me!
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Sara. I t does.
R. H o w do you know?
Sara Because I did it!
R. But w hat are the words that let you know that it
works?
Sara. Because Cameron has 58 and Daniel has M O R E
than Cameron. H e ’s got 26 more than Cameron. So it’s
58 add on 26 and that’s 84. She was pointing to the part
in the question where it said that Cameron had less than
Daniel.
R. D o you understand now Jim?

Jim needed some more help with ‘more' and 'less'. Two
children were used to demonstrate this with a two bundles of
cubes. Jim was asked to identify the child with less, then the
one with more. Then he was told to pretend that the child with
' y! '
less cubes was Cameron and the child with more cubes was
Daniel and to imagine the cubes were nuts. He suddenly
knew how to transpose ‘more’ and 'less'. Although Jim was
very confused by the use of 'more' and 'less', but by
demonstrating the meaning o f the words, he came to an
understanding of them. Some of the children needed; some
help with their basic arithmetic. Don was very annoyed
because Sara leaned over him and told him the answer. The
children

obviously

took

pleasure

in

doing

work

by

themselves, although it was very apparent when any were
having some difficulty, even to someone who was not their
class teacher and not fully aware of their proficiencies. Their
eye and body movements were very good indicators of their
confidence in their abilities to solve the problems, while a
quick check on their written arithmetical equation, which was
clearly visible, revealed their level of accuracy.
The P rim ary Four Group.
The mathematics curriculum for Primary Four in Glasgow
introduces addition and subtraction in hundreds, but the children
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do not go on to thousands until the following year. The arithmetical
word problems used numbers that gave answers less than one
thousand. These children were eight and nine years of age,
consequently their stories were slightly more complex and the
characters were more defined and their circumstances reflected
those of the children a little more closely than in the stories for
Primary Three. Therefore, the Primary four group had a single
parent and children who were football or rugby fans. Nevertheless,
it was important to cater to all tastes, so there was one about a
leprechaun and another about a giant, both of whom had featured
in the reading books that were part of the school language
scheme.
Although all the children had been taken along to the room
allocated to the Main study to acquaint them with it and to be told
the goal of the study, each printed story was given to them with an
introductory reminder of how we were going to think about short
extracts from the stories at a time, the general rules about listening
to each other and permitting everyone to take part in the talking.
We always started with

a short discussion

relating their

experiences to the title. This was to place the story within their
knowledge and give them a hook' (Kintsch 1998) to hang any new
information.

R. I w ant you to read this story and really th in k about
w hat I means. W hat is it called, Paul?
P. The visit.
R. H ave any o f you ever been v is itin g someone?
G r. There was a dlsciassLoiA, about the various v is its
soM&e o f then/I. had ruade to relatives.

Many seemed to consider visits to be either an irregular
occurrence or something that happened regularly but not
particularly frequently. For instance, going to a Grandparent’s
house on the way home from school or staying there every
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weekend was not considered to be a visit as it was part of a
regular routine. Any new information gained by the children from
the stories may not only widen their own experiences of e.g. family
visits, but may deal with the different emotions experienced by
others. We can never truly understand how others feel, so the
inclusion of emotions and the exclusion of all the details about the
characters in the stories presented the opportunity to instil in the
children that there is a difference between known facts and
deduced facts (Huffman 1996). Sometimes it was easy to assume
facts about a character, but a careful reading of the text may
reveal another aspect that would lead to a different conclusion.
In The Visit’, the children were introduced to a Great Aunt and her
niece’s children who were going to be staying with her. The Great
Aunt seemed to be a little unconcerned for the children at the start
of the story. However as the story ended, it was revealed that she
was different from any grown-up they had ever known. The
children had to change their opinion of her as the reading of the
story progressed.

R. W hy are these g irls n o t happy to stay w ith A u n t Mary?
Joe She's h o rrib le .
R. Does it say that?
G r. N o . T heij scacu/ied the te x t, b u t I t d id i/vot s a y s>he
was um,pleasfliA,t.
Joe She's cheeky?
R. Does it say that?
G r. N o .
R. D o you th in k M um and D ad w o u ld send them to
someone w h o w o u ld treat them badly?
Joe . Maybe she’s nice w hen they are th e re ...
Am y. R eading.. .In te rn e t u n til after 6 o ’clock.
R. W hat do you th in k o f those rules?
Paul. B oring,
Am y. S tric t...
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There was nothing in the text to suggest that Great Aunt Mary was
in the least bit strict with them, however, some of the children had
made up their minds. In fact, the story stated that there were few
rules, many outings, little housework and amazing meals.

R. D o you th in k so? W hat’s strict about those rules?

It was important that the children realised that they had not
interpreted the text accurately, but had merely formed an opinion
at the beginning of the story that may or may not have been
correct. However, as the story progressed, there had been ample
evidence that their first idea of the Great Aunt was wrong, and it
was important that they should learn to keep an open mind when
interpreting text. One of the children connected her instruction to
keep

off the

Internet until after six o’clock with

his own

experiences.

M ax. I t ’s because she has to be w ith them because it costs
money.
R. D o you th in k those are s tric t rules?
M ax N o , they’re sensible because the In te rn e t costs
m oney and they m ig h t break the com puter.
R. A re there any o th e r rules tha t she m entioned?
G r. N o .

By the end of the story, the children had changed their minds:

R. W hat w o u ld you like about A u n t Mary?
G r. bedtim e, cooking, e-m ails, her d riv in g ...
R. Y o u started o ff n o t lik in g her and now you like her.

As the sessions progress, the children were reminded about the
hasty conclusion that many of them had made about Aunt Mary
and that sometimes it is not wise to make up their minds quickly.
They were told that a better approach to stories is to look for all
the facts and listen to ideas from others before they formed a
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definite opinion because of a few sentences. This was direct
teaching because it was necessary information for an accurate
interpretation of the text and, as such, was a scaffold because it
was teaching

them

what they did

not know.

They were

encouraged to adopt this attitude to prevent them from focusing
on a few facts in the stories, and later the arithmetical word
problems because it is at this point that many children make
mistakes when they do not consider the whole of the text, but use
either key mathematical words or a misinterpreted version of the
text to form the arithmetical equation (Gravemeijer 1997 and
Hegarty et al 1995).
It is difficult to overcome procedures which have occurred,
(Meadows

1993)

either

accidentally

or

by

encouragement,

therefore it is sometimes important to practise a skill in order to
fully internalise it. In attempting to scaffold a group of children, as
with any classroom interaction, it is not possible to be absolutely
certain
•

that all the children have reached understanding,

•

about the depth of any understanding which may have been
reached and

•

that the children will remember to use what they have
learned.

One of the purposes of the study was to teach the children the
importance of interpreting the text accurately, without allowing their
imagination to alter the meaning. The children had seemed to be
aware of the importance of scanning the text for facts and
recognizing the difference between imaginative speculation and
facts by the end of the reading of the first story. Nevertheless,
children have fertile imaginations and they are usually encouraged
to use them, especially in the language domain, so it was to be
expected that there would be the need to revise and reinforce the
art of accurate interpretation. The stories were deliberately simple
in format although ridiculous in content in an effort to hold their
imaginations while they learned to interpret the text. In this extract
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from Th e Holiday in Ireland’, the children were asked about the
number of people on holiday in Ireland. The answer was either
a) the core number of five in Greg’s family and that there were
various other relatives, or
b) that the number was not given.

G reg was on holiday in Ire la n d .....
R. H o w many people were there on holiday?
G r. V arious guesses.

None said they did not know although it had been
emphasised in the previous session the day before that
sometimes it was not possible to know all the facts from the
text. The question may have been misleading as some
teachers ask questions about a text if the answer is easily
extracted, and the group may have been expecting this
approach. Nevertheless, it had been stated at the beginning
of the session that they had to think very carefully about
what the story really said and not to guess what was not in
the text. As the children did not implement this advice, this
provided an assessment that the children needed further
scaffolding in considering the facts that were stated in the
text as opposed to their own opinion of the text.

R. H o w do you know how many relatives were on
holiday?
G r. I just th in k e tc ...
R. Can you tell? Does it say?
G r. N o .
R. W hat w ould you need to know to be able to te ll how
many were there?
A m y. H o w many A unts and Uncles.

They had now identified the unknown quantity in the text and
realised that they could not give an accurate answer because part
of the information was missing.
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R. D o you have a picture in your m in d o f this house by
the sea?
Sally There was a garden and a horse.
R. I w onder w hat the horse looked like?
M ax A ll bro w n and w hite.
R. C ould b e .. .Some things in sto rie s... you can use your
im agination fo r, like the co lo u r o f the horse, and you
cannot te ll i f you are rig h t o r w rong, b u t o th e r things you
are to ld .... I f I said to you was the horse black?
G r. Y o u w o u ld n ’t know .

This focused on a reliable strategy for accurate interpretation of
the text, namely checking all the information available in the text. It
also reinforced the instruction from the previous day and reminded
them of routines they must employ.

R. T h a t’s rig h t. Some things we know because we are
told. Some things we can im agine, b u t we can’t say
w hether we are rig h t o r w ro n g because we are n o t to ld .
So someone could im agine a black horse and someone
else could im agine a bro w n one and unless we are to ld ,
we can’t say one is correct and one is w rong.

It was interesting to note that one child thought that the dog
barking at something in the field was unusual rather than the
appearance of a leprechaun.

M ik e .. .re ad in g .. .Sophie in fie ld ....
R. Is there anything unusual here?
Sally. The dog kept barking.
A m y The man is sm aller than his baby sister.
G r. The wee people w ho have magic powers in Ire la n d ...
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A leprechaun and giants feature in their class reading books and
had been introduced to make a link between what they already
knew and the new materials.

Although the earlier session emphasised the interpretation of text
of the stories, it was vital that the children should apply this skill to
the

arithmetical

word

problems.

Therefore,

the

scaffolding

processes were applied when the children first encountered a
problem at the end of a story. The information first appeared in the
story, so the children were guided through this. It was expedient to
check their understanding of the necessary facts for the solution of
the word problems while they were reading the story and thus
provide a further link between the text and the problem.

R Read that b it again, M ike, about the photographs.
M ike. A u n t M a ry.....
R. H o w many photographs d id A u n t M ary count out?
Joe. 27.
R. W hat about this 9, 4 and 14.. ..w hat is that about? The
group sealAzi/ved the te x t.
R. A u n t M ary counted o u t 27 photographs. W hat were
they?
Jake. Pictures o f the fam ily.
L ily . Pictures o f G randad w hen he was a boy.
R. H o w many did she have o f him?
L ily . 9.
Jake 7 o f his w edding.....
R. N o , it ’s actually

(Jake had a history o f confusing

4 and 7.)
G r. 4. A n d 14 o f M um and A un tie N ico la when they
were little and 9 o f Grandad.
R. So how many did A u n t M ary give to them?
G r. 27.

The c h ild re n were aware o f the fa c t th a t the

rvui/vtbersj), 4 awd 1 4 fo rm e d the to ta l, 2 7 ^.
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Just before the word problem, a short paragraph was inserted to
suggest steps for the children. Although this was read to them with
a few recommendations and clarifications, it was also printed to
permit them to have visual guidance for revising the process:

T h in k about the photographs and w hat you are to ld
about them . T h in k carefully about how many A u n t M ary
gave the girls. Perhaps you could draw a picture to help
you th in k about this story.

The pictures, which it was suggested that the children draw, were
simple match-stick type drawings of Aunt Mary giving the children
the twenty-seven photographs and the children with the album with
the forty-three photographs in it. This was to reinforce the
importance of these numbers and to help the children to consider
the relationship of these numbers to each other and their
significance for the formation of the arithmetical equation. As this
was the first arithmetical word problem which they had been given
at the end of a story, further guidance and help was offered to
those who needed it. First, they had to be reassured that the
solution was within their grasp.

R.

T h is

p art dow n

at the

b o tto m

where

it

says

arithm etical sum - w hich sounds d iffic u lt b u t is really very
easy.. .Read it in a big loud voice, L ily .
L ily .. .R£ad the a n th m .e tlo a l w ord problem..

Then the important steps for the solution of the problem had to be
identified by breaking the information down into smaller parts.

R. H o w many d id A u n t M ary give them?
G r. 27.
R. H o w many d id they have at the end?
G r. 43.
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Finally, the idealized path had to be given to them and they were
told to solve the problem:

R. T h in k about how many d id they have before A u n t
M ary gave them the 27 and w rite the answer dow n.
G r. Some discussion and com paring o f answers.

Some children were confident with their ability to tackle the task
alone, but a quick overview of the workings and the obvious
hesitancy of some children to start indicated that some needed
more assistance. Jake had exhibited a very individual approach
towards arithmetic since his time in the Infants because his Mother
had taught him to count on rather than back when he was learning
subtraction. In school, when he was doing a simple sum, e.g. 9-5,
he was given 9 cubes, or little illustrations in his textbook and
taught to take 5 away to find the answer 4. At home, his Mother
had always encouraged him to count from the lower number using
his fingers until he reached the higher number. Although he
recognized subtraction sums, he frequently needed assurance that
his counting on was acceptable rather than writing the sum in a
more conventional subtraction format of
43
-2 7

R. Jake, th in k about the tw o num bers— and do it any
way you w ant to do it. W rite anything dow n - there’s
plenty o f space. A few o f the c h ild re n had sta rte d
wrLtli/ug dowi/v the i/uwmbers fro w i o_y- to 4 3 to cow.i/ut oi/v
to fLi/vd the answ er. H o w many d id they end w ith?
G r. 43.
R. O f the 43, how many d id A un tie M ary give them?
H o w many d id they have by themselves?
L ily 1 6 .1 to o k the 27 fro m 43.
Luke I counted on fro m 27 to 43.
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Joe. I added on 10 to 27 then I added o n .. ..37 to 43.
Cara I added o n .. .27 to 43
Sally: I counted on. ( s a lly had some d if fic u lty b u t
w a ite d to couyvt on a n d had w ritte n a ll the iA,uv\A.htrs,
fro m 2.y- to 4 3 . M ax showed her how to p u t a s m a ll
lin e dow n a n d cross o ff In sets o f 5".)

Max had scaffolded Sally because she knew which information to
use to solve the problem, but she did not know how to organize it
effectively. He took over that part for a little while he demonstrated
how to do it, then permitted her to continue on her own when she
indicated that she understood how to do it by herself.

j o t e v e n tu a lly m,a\A.ac)td to complete s u b tra c tio n s u m

using a conventional format for a subtraction sum.
R. L ily ...Y o u wanted to do a subtraction sum, b u t you
g ot a little m ixed up. Y o u should have p u t the 43 on the
top line. L ily had w ritte n the

on the top Line, b u t

was s t ill t r y in g to s u b tra c t I t fro m the 4 3 :

z43

This child had the correct arithmetical approach and her answer
should have been accurate, but she needed more help with her
basic arithmetical skills. Telling her to write the sum in a particular
way enabled her to complete it by herself because the part of the
task that was problematic for her was taken from her and
demonstrated the idealized path.

The Primary Six Group.

In an attempt to compare the effectiveness of the study, it had
been decided to give all the children the same type of arithmetical
word problems that could be solved with either an addition or a
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subtraction sum. Although the numbers seem to be rather
unwieldy, this imitated the sums in their textbook, Heinemann 6,
which they were just completing, and the book, Heinemann 7, they
would be using immediately after the summer holiday, for example:
4772
-2 5 6 4
(Heinemann 6 page 4.)

Ecolab

banapples

peachcherries

lemoranges

plumpears

kiwi berries

2187

3081

1102

8230

9416

1343

793

657

3578

7807

1
Ecolab
2

I.Find the total number of each type of fruit in Ecolabs 1 and 2.
(Heinemann 7 p3).

It was difficulty to absorb these numbers into a text that was in
some way related to the experiences of the children. The class
teachers had been asked to suggest suitable topics for stories, but
the range of interests of the children was wide and the contents of
the school library was narrow. Therefore the stories for the Primary
six group were varied, although it very soon became apparent that
those that appealed were the ones with highly eccentric or
exaggerated characters.

This Primary six group had two very dominant girls in it who both
came from the same class. One of them, Mary, was very inclined
to ridicule any other child who hesitated in responding to answers.
Although it would have been helpful to have knowledge of this trait
before the sessions started, the teacher had declined to mention
this for fear of labelling the child as a troublemaker. For the sake of
equanimity and peace within the group, Mary had to be taken
alone and be conscripted into assisting with the group. She was
asked to assist the others a little more when she noticed that
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someone was struggling, to encourage others to talk and help
them to work by not always shouting out answers to questions
when someone else was addressed and a little hesitant at
answering. Although her attitude towards the other children was
unexpected, it did indicate the introductory session should include
not only the procedures of listening and helping each other and the
goals of the sessions but also more specific rules about group
behaviour. Positive behaviour had been emphasised, with the
assumption that children would know what was not acceptable, but
it would have been easier if acceptable and unacceptable
behaviours had been specified at the very outset.

This group had very vivid imaginations and were very quick to
make connections between the text of the stories and their own
experiences. This was important because the arithmetical word
problems are frequently considered to be isolated from the life
experiences of the problem solver (Walkerdine 1988, Dowling
1998) In the story, ‘Normandy’ the children immediately contrasted
the holiday related in the story to their own experiences.

R. Can you te ll me anything about th e ir holiday, Sue?
Sue. They’re always d iffe re n t W hen we go on holiday, we
don’t take all the fam ily.
R. W ho do you go w ith?
Sue. M y M um , m y D ad, m y little b ro th e r and m y tw o
little sisters.
R. R ight, b u t you don’t go w ith yo ur grandparents and
everybody else. So this is a very unusual holiday. W hat
w o u ld you say about going on holiday w ith people like
these?
Meg. M y holiday’s d iffe re n t. I d o n ’t like m y G ran com ing
because she doesn’t dive in the p o o l w ith me.
R. I tho u gh t tha t w o u ld have been an advantage - d ivin g
in to the p o o l by yourself. D o you like yo ur G ran to dive
in to the pool? Is she good at swim m ing?
Meg. M y G randad’s better. H e does the ‘bom bs’.
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R. Uh?
Meg. H e jum ps o ff the d ivin g boards.
R. Does he?

In the story T h e Move', the children’s tendency to exaggerate
became apparent again.
Ian. H o w good was the news going to be she wondered.
R. TU stop you there. Ian , w hat do you th in k about
having your M um w o rkin g in the school? Ifli/u's M other
was the school a u x ilia r y ai/vd was fëi/vowi/v to a ll the
c h ild re n .
Ian. T e rrib le ! I don’t lik e it.
Sue. I t w ould be dangerous having your M um w o rkin g in
the school. N o fun!
M ary. See i f m y M um was the d in ne r lady - she w ould
bum every b it o f dinner.
R. Is she a d in ne r lady in someone else’s school?
M ary. N o . I lik e to do m y ow n cooking at home.
G r. M y M um is an excellent c o o k ...I do m y o w n — and
m y iro n in g .
R. I t w o u ld be bad enough having your M um as the
dinner lady, b u t

im agine w hat it w ould be like to have

her as yo u r teacher...
G r. Dead embarrassing. I ’d hate it. A w fu l.
Fred. She could give you fu ll marks.
G r. N o ...1 d o n ’t th in k s o ....T h a t w ould be g oo d —
Sue. N o she w o u ld n ’t give you fu ll marks. She w ou ld give
your frie n d fu ll marks.
G r. She w ould b rin g in photos o f when you were wee
..A nd te ll sto rie s...
R. Y o u r M um doesn’t do that, does she Brian?
Ian. N o .. B ut she always talks about me.
R. Does she?
Fred. N o she doesn’t.

This group had to be frequently brought back to the task on hand
although it was desirable that they relate the text, no matter how
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Each

paragraph was

discussed to check that the children understood the meaning and
were always alert and concentrating on the text.

R. T )o n ’t lo o k a g ift horse in the m o u th .’

Rachael

(Lia, the s to ry ) said tha t she d id n ’t understand it, b u t w hat
d id Grandad say tha t it meant?
M ary. N o t to criticise.
Ian A present.
G r. Some discussion about the expression ‘a g ift horse’.
A lth o u g h some had heard it before, none knew the o rig in
o f its meaning.
R. I f some one gives you a horse as a present, don’t lo o k
in its m outh because it may have bad teeth and that w ill
le t you know it is really an old, n o t very good horse; b ut
it ’s a present so you d on ’t criticise. I f you’re given a
present, you don’t start to examine it, you just say, ‘thank
you.’
M ary W hat does she mean about the horse?

She had not been listening to the explanation, although there had
been no outward sign of this and had been one of those who had
enquired about the meaning. Nevertheless, she herself asked for
further clarification of the part of the text she did not understand,
which illustrates a child asking to be scaffolded.

R. T h is is an expression G randm a uses. She means as
G randad said, interrupted by group—
G r. N ever criticise a present!

Sometimes controversial characters were introduced to the group
to encourage them to discuss the meaning of the text. It was
important that they go beyond the words on the paper when they
were talking about the stories in order to attain a shared
understanding of the meanings (Maria 1990) Each of them had
different experiences within their families, so their interpretation of
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the texts may be different, but it is only through communication that
they

can

share

these

understandings.

This

sharing

of

understandings may enable children to add to their knowledge, as
it is within society that we learn (Vygotsky 1978). One authoritarian
grandmother expected fathers to do the garden, mothers to cook,
washand iron the clothes and make the beds, and children to do
all the rest of the housework. The children had various views on
this approach to life:

G r. T errible!
R. W hat’s terrible?
G r. I d on ’t th in k children should have to do anything.
She asked them to do too m uch.
I th in k children should o n ly have to play the com puter,
watch T V , watch vid e o s.. . .listen to m usic.
I th in k children should do th e ir fa ir share.
R. W hat’s that, Mary?
M ary. They should tid y th e ir ow n room .
R. W hat do you th in k about M um doing all the cooking
and all the w ashing and everything?
G r. I th in k th a t’s very good.

At the time this response seemed to be a fairly predictable reaction
on the part of young people to the suggestion that they do
housework and was not discussed further. Later reactions to the
text hinted at stereotyping:

Lily. (Reading from text) I ’ll show G ran how to w o rk the
com puter.
G r.

at"

computer.
L ily L ily had some difficulty reading the e-mail address, but Fred
read it fo r her without a break in the flow o f the reading. M um
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used a com puter at w o rk a ll day and w o u ld n o t go near
one at n ight.
R. T e ll me about this ‘h ttp :// ’ indicated text.
Sue I t ’s a code.
Fred. I t ’s an address. I t ’s an Inte rn e t address.
R. Yes, it ’s the start o f a lo t o f addresses on the Internet.
G r. Some discussion about com puters and how some
m others were learning to use them at w ork.

This group discussed how to tackle the arithmetical word problems
that were given to them at the end of some of the sums.

R.

T h in k about G ran talking about the recipes. T h in k

about the in form a tion she gives you about the num ber o f
recipes. T h in k carefully about all this inform ation.
N ow lo o k dow n at this part where it says ‘A rithm etic
Q uestion.’

SOAR has 1347 recipes: 326 main courses and 93
soups and the rest are puddings or cakes. Gran
has 187 soups, 403 cakes and 174 main courses.
Who has more recipes. Gran or SOAR?
N ow quietly th in k fo r a few minutes about how you are
going to do it.
G. Can you do a sum?
Mary I t ’s easy. T o me it ’s obvious.
R. I t ’s n ot always obvious, Mary. T h is wæs to gi/vc,ow.r#ge
chtldreiA, who were tk iw b iw g

about the text o f the

problem, flrwl who would kflve fouwd M Q ry.'s coi/vfldewce
dlsco'Acertli/v0 .
M ary Yes it is because you know that G ran has more
th a n ....(grim aced a t her

o w ia

, m ista ke awd shook her

head) SOAR has more than Gran.

Mary’s error, which was a slip of the tongue made in her haste to
demonstrate her knowledge, was not recognized as such by most

139

Chapter 7:

The Main study.

of the group who were looking at the text rather than watching her.
Her slip-up started a discussion among the group.

Fred. Yes that’s rig h t— he d id i/vot Lm.yu.edLately Indicate
which

p a rt o f M 's

statem ent he considered to

be

accurate.
G ran has

scanned text.

M ary 712! Her a rith m e tic was Inaccurate.
Max. A dd 187 and 403? He £0 uiA,dèd vague and unsure
o f him self.
R . So how are you going to figure out the answer?
Max. A dd them.
R. Read them. Read them , Max. He was s ta rin g In to
space, thinking.

Max needed to be kept on task and to be directed on a course of
action.

Max. A dd all the numbers!
Meg. G ran’s got a lo t o f numbers. She’s got four, r^ra n
had three num bers, but before this could be pointed out
to her M Interrupted.
Mary. T hat’s wrong. Y ou don’t need all the numbers.
Max. Yes you do.
Mary

Gran

has

............360.

Her

arithmetic

was

Inaccurate a g a in
Max. A dd them all.

It had been apparent on a few occasions that Max did not like
to be corrected or encouraged to alter his opinion. Although
he extended this attitude to all of us, he became stubborn
and argumentative when Mary disagreed with him, even
when she was correct.
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R. W hat do all the numbers tell you? Addressed to M ax.
There wæs m respoiA.se because he was so engrossed Lia,
LoofeLrvg a t the tpxestloiA..
Fred. N o because, lo o k you’re w rong, she’s right. Addressed
to M ax who was sitting beside him. He was looking at M a x ’s work.
Max. A dd them all.
Ian. A dd 1347 to what? Ian. was at the other end of the table and
could not see M a x’s work. The rest of the children looked at M ax
waitingfo r a reply.

Michael’s instructions were unclear and no one could decide
whether he intended to add every number in the question or only
the number of Gran’s recipes.

Fred. T hat’s n o t w hat you do. Addressed to M a x as hepointed
to the work on M a x’spaper.
Mary. L oo k you add tha t to tha t and that.

Addressed to

M ax as shejabbed herfinger on 187, 403 and 174.
Fred. L o o k

indicating M a x ’s working.

At this point, it seemed that Fred was more determined to gain
some sort of dominance over Max rather than help him. Fred’s
approach was the accurate one as he conceded that Mary was
correct, but he was not assisting Max in his understanding as he
was merely telling him he was wrong. Although Ian had tried to
clarify Max’s intentions for the group, Max had not responded to
him and had remained silent when Fred and Mary had seemed to
join together to correct him.

R. Fred, listen to w hat she has to say. T h is was to silence
Fred who jix s t wanted to te ll M ax th a t he was wrong.
M ary, explain what you think.

This was encouraging Mary to scaffold Max because she knew the
answer and had been overheard assisting Lisa.
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Mary. I t tells you here. lndlcÆtect text. S.O.A.R. has 1347
recipes and G ran 187 and 403 and 174. So G ran h a d .....
s h e tralUd o f f lootelug at her addlttoiA, su m which was

probably iwacourate.
R. So w hy do the other numbers have n othing to do w ith
the sum?
Lily. She’s right. Addressed to

M a x was s h a k in g his

Fred. Look! Addressed to M ax.

Fred

was

becoming

R. Shh, Fred. E xplain, Mary. W h y ...
Mary. Because th a t’s only tellin g you it ’s the m ain courses
and the soups and the rest are — looking fo r description. She

covered the num ber w ith her hand, possibly to Indicate
th a t the y were n o t to be used.
Mary and Fred. Cakes and puddings.
Fred So you just add those numbers together. They
In d ica te d the nu.rwber o f g ra n 's recipes. som.e o f the
group had completed the problem and tan was s t ill
w a tch in g M ax and Listening to the Interactions.
R. Just take you tim e Max and read it. M a x threw dow n
his -pencil a n d shook h is head a p p a re n tly a n n o ye d th a t

sum

Z/f m?s
R. H o w m any recipes does SO AR have. Max?
Max. 1347 and 326 and 93.
R. D o you understand when M ary says that you don’t
need to do anything w ith the 326 and 93? tte loo feed a t
the te x t o f the problem ve ry c a re fu iiij.

This reminded him that not all the numbers were needed to solve
the problem and to persuade him to follow the correct way that had
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been shown to him. It made him revise and check his work, which
is an important aspect of scaffolding.

Max. Yes.

R. Why?

It was important that Max should understand why Mary and Fred
were correct and it was necessary to establish the extent of his
understanding in order to assist him from that point. If he had not
understood why the 326 and 93 were not to be included in the
arithmetical equation, it would have been imperative to have taken
a step back and illustrated the distribution of the recipes.

Max. Because they are the same recipes. H t pointed to the

134^.
R. H ow many does G ran have? O r let’s say, £H ow can we
fin d o ut how many recipes G ran has?’
Max, Sue and Meg. A dd them up. They said this and laughed
as though it were because they bad said it together, but M a x was not
pleased with them andfrowned at them.

The girls were sitting together and enjoying Max’s discomfort.
They were careful never to say anything to deliberately annoy him,
but they had made a show of completing their sums while he was
still disagreeing with Fred by putting their pencils down and turning
their papers over to prevent anyone seeing their answers, even
each other. Max had to be brought to an understanding of the
problem and give evidence by the completion of the arithmetical
equation that he knew how to solve it, even though he had made it
clear he did not want help from some of his group. Ian, who had
attempted to clarify Max’s understanding, had recoiled from Max
when he had thrown down his pencil and had not made eye
contact with him since although he had seemed to be about to
speak a few times. He was quiet and needed encouragement to
do so, but had seemed unwilling to become involved in the
exchanges between Max, Fred and Mary.
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R. W hich ones?

w hich num bers.

Max., Sue. and Meg 187 and 403 and 174.
R. Right.
Fred. O h no. I ’ve done it wrong. He n otice d avi e rro r h r

R. G ordon, have you w ritte n the answer down?
G ordon. O h, no. I t ’s wrong, c^prdoy^ was ttstgi/ui/ug to
Max, Fred aird M a ry and ioodlnûj s lig h tly bemused a t
the g irls who were sm ilii/vg a t M ax in a sorwewhat
triu.m.phawt m anner.
R. Y ou weren’t reading the question. Pass the rubber over
to G ordon,

W z/

ZM, t/yf

w xztz^

them w hile L iste n in g .
R. A t the end o f it all w hat is the question asking you?
Fred. W ho has more?
R. So what is the answer?
Meg 764!
R. So WHAT is the question asking you?
Meg. O h! A name. W ho has the most? So it ’s ............. <She
pointed to 's o

ar

.' in the text.

R. Just leave the sum, b ut w rite dow n the w o rd you were
asked for. Addressed to Fred.
R. G ordon, do you understand how to do it?
G ordon Yes.
R. H ow are you going to do it?

Gordon seemed to have realised where he had made a mistake,
but he had to be offered help if it were needed. He was asked to
state his own understanding and how he was going to reach a
solution to assess the need of assistance.

G ordon. Add.

144

Chapter 7:

The Main study.

R. What?
G ordon. A dd 187, 403 and 174.
R. Max, w hat are you going to add?
Max. The ones there. (Indicating numbers on paper)
R. T h at’s right. Why?
Max. Because those are the ones they’re asking you about.
R. W hat do you have to do to answer those questions?
Max. Never m ind that and that. (Indicating extra numbers
in text.)

to show som ething on the pfige to the others. I o n p u lle d

p a rt o f the session.
R. Just read the question and answer that! M ax was
com paring the a rith m e tic a l word problem, w ith the text
o f the story. A ty p in g error had been made beoau.se
<qran claim ed she had ssy- soup recipes in the story,
b ut the a rith m e tic a l word problem text stated th a t she
had ±sy-. He was pointing th is out to the other members
o f the group, possibly i n a n attem pt to excuse his earlier
error.
R. Y ou ’ve got to lo o k and th in k about w hat the question
really says. Even at the end you were going to w rite dow n a
num ber rather than a w ord, weren’t you Meg?
Meg. Yes. AZfu^/yzn^
R. H ow many o f you were going to w rite dow n a num ber
rather than a word?
Max. I was going to w rite down the sum, then Gran.
R. T hat’s all right. B ut Ian, G ordon and Meg were going to
stop at the number. B ut you have to read the question and
say. W h a t does it REALLY say?’ Then you have to go back
and say, W here am I going to get this inform a tion from ?’
Look at the numbers and, as Mandy says, they are n o t all
needed, so you have to th in k about the question and how
you are going to fin d the answer.
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This summarized a successful approach to the arithmetical word
problem.

Although

many of the children thought they had

successfully completed the word problem, they had failed to read
the whole of the question accurately because they had given the
total number of recipes owned by Gran, although the question
asked ‘Who has more recipes, Gran or SOAR?' and a name, not a
number was the answer. Mary, the child who knew from the outset
how to solve the problem had made mistakes in her basic
arithmetic on two identifiable occasions even within that problem.
Gordon had been so caught up in the verbal exchanges within the
pupils that he had failed to notice his own error and needed
reminding on the importance of checking his work for accuracy. Ian
opted out of communicating with Max although he still joined in
with the discussions that were going on among some of the group
as they checked work and discussed the best way to do the
addition sum. The children had remarked on SOAR when it
appeared in the story and asked about the recipes, so discussion
at that point may have helped some of them appreciate that the
1347 recipes included the categories of main courses, soups,
puddings and cakes because it was compared to a recipe book
with different parts to go to for different menus.

Max’s demeanour that particular day demonstrated how a child
must be a willing participant in the process to permit learning,
teaching and scaffolding to take place. It had been clear from the
start of the session that he was annoyed with certain members of
the group who were his classmates, perhaps because of an earlier
incident within their own classroom, and this eventually extended
to those who disagreed with him. There were no directly
confrontational approaches made by one member of the group to
another that could have been corrected. Max was permitted to
calm down and to regain his good humour before any assistance
was offered. Even then, help had to be fairly direct to keep him on
the goal of solving the problem, which he did successfully.
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The Primary Six Class.

The class took part in the study after the summer holiday. It was
important that the class discussion of the text should involve all
the children. Although it was unlikely that all of them would be
active participants in each of the sessions, it was necessary that
they should all interact with the text either by talking about it, by
listening closely to what others said or reacting to it in some
way. Sometimes the unexpected behaviour of adults in the
stories elicited a response. The characters were frequently
engaged in harmless squabbles and pranks. Their approach to
life was a deliberate challenge to the children because the
previous primary six group seemed to have stereotyped ideas of
suitable roles for women and older adults. The number of
children did not particularly inhibit the class discussion of this
story but there were some who were more unwilling to take part,
and those who always had something to say. However, there
were obvious reactions by all the pupils, even if it were only a
smile or grimace at a friend, because the language content of
the stories was familiar and not a challenge to them as readers
and was easily related to their own experiences (Kintsch 1998).
The stories for the class followed a different format from those
given to the groups. There was a thread running throughout the
story of a core family group and their friends and relatives.
There were clues that the family lived in a local multi-storey
(high rise) block of flats. Some members of the family were
given mild supernatural powers because the class teacher said
that most of the children were very interested in such stories
and television programmes.

It was expected that the main difficulty was going to be scaffolding
within a classroom situation although it was planned to attempt the
scaffolding

techniques

that were

applied

within

the

group

situations. It is possible within a class or group to clearly identify
when a specific child has been scaffolded because of the personal
interaction between tutor and learner, yet other children who are
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listening benefit from the verbal interaction and therefore may be
effectively scaffolded. In most classroom learning situations, some
children can quickly grasp the goal of the task and choose to
tackle it by themselves. If they can be assessed to be doing the
task correctly, then to offer help would be an intrusion in the
learning process unless they indicate that it is required. The format
of these sessions was designed to encourage discussion of the
texts of the stories that would disclose the needs of the children.
The stories contained intentionally exaggerated characters and
situations to make it easy to identify any unresponsive child who
was not paying attention to the discussion. The children were
encouraged to participate, both in reading and discussion. To
overcome one practical difficulty of having a teacher and class
meet up who were relatively unknown to each other was to have
large labels with the child's name displayed prominently at each
place. Unfortunately, only time spent together develops a rapport
and understanding between teacher and pupils which allows for
quick and easy assessments to be made of children’s difficulties or
concerns with work, usually recognizable by subtle and personal
behaviours or facial expressions. A visiting teacher depends on
more direct approaches,

such as questioning the children,

observation of work and responding to the requests of the children
for help. The end result is similar in that the children are helped,
perhaps not at precisely the moment they need it, but this can
never be guaranteed in any classroom situation.

At the start of each session the children were reminded that we
would stop frequently to discuss the text. After the experience with
some dominant members of groups, it seemed wise to draw up a
list of appropriate behaviours from the outset. Therefore, as a
class, we talked about suitable rules which all had to follow such
as
•

following the reading and concentrating on it,

•

putting up a hand to attract attention,

•

listening to whoever was talking and
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respecting one another’s point of view, disagree with
another person politely.

As the sessions progressed, it became apparent that the children
were used to discussions and sharing opinions without too many
formalities.

Therefore,

interjections

were

permitted

if

they

contributed to the flow of the discussion and did not detract from
the task on hand.

The class were very attentive and responsive from the first
session. The first story introduced Jeremiah and his family,
although the information given was deliberately nebulous to permit
the children to be taught that there was sometimes a difference
between what the text stated and an assumption about what the
text stated. The children were encouraged to listen to one
another’s viewpoint and to give consideration to the opinion of
others.

Before

the

study

began,

certain

strategies

were

considered. For instance, it was expected that within a classroom
situation, there would be some children who would not express
themselves orally without encouragement while others may try to
control the situation. Asking some silent children to state their
opinion and praising the articulate for their contribution while
asking for the ideas of others on the statements overcame this.
Facts about the family were given in each of the stories to
encourage the children to listen and remember and to build up a
more complete picture of them. This approach was an attempt to
reinforce the notion that each session was not autonomous but
that what was learned in one could, and should, be applied in
another. Those children, who initially did not appreciate this and
ignored the advice to remember what they had learned in each
session, discovered by the second session that it was more
difficult to envisage the characters. Nevertheless, the class made
a promising start in their discussion.

In the first story, Jeremiah is introduced and some information is
gradually introduced into the text as the story progresses, but in a
manner that may have lulled some children into a sense of
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complacency that such information was not particularly important
for the development of the plot. However, being questioned about
Jeremiah alerted many to the fact that they had to consider all of
the text.

R. T e ll me a ll the things you know already about
Jeremiah.

The children demonstrated

both their understanding of the

information that had been given to them so far and the ability to
express their opinion on it.

G r. D ad lo st his jo b , D ad does housework. A l l hfli/ids
wfiiA/t up to stojiAzfll th e y had soi/wethli/ug to s a y ai/id a il
wei/vt otowi/v wkei/v oi/ve c h ild gave the answer. They all
thought it was fa ir that M um expects h im to do the
housew ork because she is o ut w orking.
R. W hat does it mean w hen it says Jerem iah tho u gh t his
dad to o k his ro le too seriously...

The question was open-ended to promote discussion.

G r. D ad doing everything—

They spofee about E>aot

being a Little too fu s s y w ith the housework a n d gave

examples o f what th is fussiness could be such as
throwing o u t the newspaper a t the end o f the d a y ,
d o in g the Ironing as soon as the w a s h in g was d ry ,
w a s h in g the dishes Im m e d ia te ly a fte r meals.

The children were encouraged to interpret the story meaningfully
as an individual within their own experiences and to share this
understanding of the text with others. As individuals, their
interpretations of the text could vary fairly widely in that, for
example, what was ‘fussy with the housework’ in one household
may be everyday practice in another. Even though housework’
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seems to be a factual statement, there are different perceptions of
the meaning. Grandma was talked about in the first story, but in a
past tense as though she were no longer around. The children
responded to this part of the text according to their own
experiences.

Paul. She’s died.
R. Does it say she’s died?
G r. N o , it says she’s aw ay....
N ora. She may have le ft h im ....
R. T h a t’s true N ora, b u t w hat does it say on the paper?
T im . She’s le ft h im ...
R. I t says that she had le ft. She could have died, o r le ft
G randad o r gone on h o lid a y— I t doesn’t say, b u t there is
a clue that she d id n o t just go o u t to somewhere like the
local s h o p ...Is there a clue?
Sally.

She

wasn’t

there

w hen

G randad

gave

the

program m es away.
R. yes. A nd w h o ’s house d id they go to after school?
G r. G randad’s.
R. Yes, it doesn’t m ention G ran then. So we have a clue
that she is away fo r a lo n g tim e b u t we don’t know any
m ore than that.

The children were encouraged to share their interpretation of the
text in the hope of establishing to a degree appropriate for their
age that:
•

unless it is specifically stated, interpretation of text is
problematic and there is no guarantee that the readers’
version is exactly the same as the writer’s or other
teachers’.

•

experiences affect our understandings of situations.

Although it is difficult to scaffold a class of children in abstract
knowledge, (Bliss et al 1994) interpretation of the text, which is
socially constructed knowledge,

should permit scaffolding of

individual members of a class by either the teacher or peers.
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Nevertheless, within such a situation, it is difficult to establish
whether scaffolding has occurred, as it is not possible to identify
and assess every class member who needs or gains assistance
during the sharing of ideas. However, in such circumstances, it is
necessary to consider that the task has been prepared for the
specific purpose of providing scaffolding opportunities for the
learners and that the learner is assisted by more competent and
experienced peers. An ethos was created within the classroom
situation that encouraged participation and requests for help, either
clarification of the text itself or of the statements of the peers and
encouraged the children to share their ideas. Sometimes the
questions were very open-ended to permit children to state their
opinion without any possibility of being incorrect and thus
encourage the less willing talkers to contribute.

R. So i f you saw a b ig b o x under the tree w o u ld you fin d
it interesting?
Sally. Yes.
R. So any k in d o f present w o u ld be interesting to you?
Laura. Yes! 'Laughing.
R. B ut you really w ant a watch? Is there any present that
w o u ld n ’t be

interesting fo r you? Sally?

Sally. B arbie dolls. M y little sister wants them , b u t I don’t.
R. Stuart, w hat w o u ld be interesting fo r you?
Stuart. I w ant a video camera.
R. A video camera?

The class were questioned in a way that broke down the task, or
made them consider it in greater detail.

R. R ight. Stop there. W hat do you th in k o f A u n t Aggie
now? W hat about the way she dresses and the fo o d she
eats?
Class. She’s w eird. She’s a b it o ut o f fashion.
R. W hat w ou ld be fashionable?
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Class. N ot the kilt. Purple - 1 don’t like purple. I wouldn’t
give that food to the cats. <^ei/vêrÆl dlscussioi/v, about

food.

Although the children seemed to wander off the text, they were not
permitted to introduce a topic unrelated to the content of the story.
Such conversations were not redundant because this unhurried
approach was to give time to the children to think about any new
idea they may have heard and to ponder it in their own mind. It
gave them the opportunity to consider aspects of the stories and
information from the perspectives of others.

Some of the children needed the arithmetic question to be broken
down into sections. The questions led them through the process to
be followed and ensured that they were giving the correct
responses that would permit them to form an accurate arithmetical
equation for the solution of the problem.

R. Look at 'Jeremiah had 43p and Anna had 76p

which was 38p less than Grandad had in his
pockets.' How are you going to find out how much
Grandad had?
Class. L ittle response...wortem-ei/v arrived unexpectedly
on ù or/ido r m atelng It almost Impossible to be heard.
Putting down piece of wood to hold new carpet In place
- expected to ta fee no more than a couple of minutes,
worfe stopped fo r a few m inutes - attempted to feeep
class on tasfe by suggesting that they read over part
o f text

u n til

hammering

stopped

although the

worfemen moved to another room down the co rrid o r to
continue the hammering. The classes have a door and
windows on the corridor side, so the noise continued.
R. How much did Jeremiah have?
Susan. 43p.
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R. H o w m uch d id A nna have?
Class. 76.
R. W ho can te ll about Grandad?
? H e had 38p m ore.
R. W ho can te ll h ow to fin d out?
T ony. A d d 38p on to 76p to fin d o ut how m uch and that
gives you £1.14.
R. T o n y - Jerem iah had 43p. - T o m you be Jeremiah.
T in a - yo ur Anna - you have 76p w h ich is 38p less than
G randad - Come on Grandad! - T o n y you are so good at
explaining it you’l l have to be G randad - W ho has m ore,
A nna o r Grandad?

The following extract is from the recording of the class who were
reading a story about Aunt Aggie who kept her teeth in the sugar
bowl overnight to keep them white. It is an example of how the
eccentric text encouraged the children to communicate and share
meanings with one another while they were thinking about the text.

R. Soup! W hat do you th in k o f th a t fo r breakfast?
Class. G eneral discussion about breakfast foo d . O ne ch ild
said she lo ve d black pudding and frie d eggs fo r breakfast.
R. B u t w o u ld you have soup w ith it?
Class. M any agreed that they w o u ld enjoy m ost o f the
breakfast in the story although they themselves had never
had the o p p o rtu n ity o f eating such a meal before school.
R. B ut w ould you have soup fo r breakfast? W hat do you
th in k o f A un tie A ggie’s cooking?
Class. R otten!
R. Rotten? Fine. I f tha t’s w hat you th in k about it ........
P hil. I tho u gh t m y Dad was bad, b u t

he made a noise to

signify his disgust.
R. W e ll you can te ll him he’s better than A un tie Aggie.
Can you read on, Paul?
Paul. R e a d

dipped the toast in to her tea.
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C hild calling out and laughing: T h a t’s just like m y sister.

Paul. (Reading) . ...She to o k her false teeth o u t o f the
sugar and..
C hild calling out: D id Y O U make these up yourself?
b? 75. k/A#
P a u l. CoiA,tii^ued to r e a d , smrLLing a t in te rru p tio n s ,
b u t keeping h is place i n the storgj. W o u ld you like to go
to the castle?

The children were stopped to discuss the text in more detail,
although the occasional interruption indicated that they were
thinking about the text. The children were not corrected for their
interruptions if they were spontaneous reactions to what was being
read and did not stop the flow of the reading.

R. W hat do you th in k o f A u n t Aggie?
Class. V arious com m ents and laughing about p u ttin g her
teeth in the sugar bow l.
Class. Rude.
R. W hat’s w ro n g w ith that? I t ’s her house.
G ordon. She puts me o ff sugar.
R. W e ll, there you are. E very tim e you w ent there you
w o u ld be careful about taking sugar. Y o u ’ve g ot to check
to see w hat’s in it n o w —
N ora. Im agine p u ttin g your hand in to get a b it sugar and
her false teeth were sittin g on your h a n d ...
R. She o nly p u t them in overnight. She to o k them out
after breakfast, so you were all rig h t fo r the rest o f the
day.
N ora. W hat i f before she p u t them in she had a b it o f
fruitcake and you go to get a spoo n fu l o f sugar and
there’s bits o f fruitcake?
R. L o o k at a ll tha t extra s tu ff you’ve g o t...
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Class. Discussion about A u n t Aggie’s strange custom o f
keeping her false teeth in the sugar b ow l. They were
enjoying being disgusted and im agining incidents when
they w o u ld w ant to use her sugar and fin d her teeth.
R. C ould you read, please, Allan?
A llan. R ead.... Scram bled eggs, beans and cabbage.
Class. W hat? O h, no! Y uk!
R. W hat’s w ro n g w ith scrambled eggs and beans and
cabbage all on the same plate?
Class. Discussion o f some m enu disasters they had experienced.

Although the class seemed to be allowed to wander off the text,
they were allowed to go no further than relating parts of the text to
their own experiences.

This type of story gave them the

opportunity to compare the text with their every day lives, which
were unlikely to be less organized than those of the characters in
the stories. The end of this story introduced a new character that
was put in to ensure that the children thought about the text
instead of drifting into thoughts about Aunt Aggie, Edinburgh or
cooking. It had been possible to predict that the children would
respond to these subjects, but they could not be permitted to
deviate from the goal of interpreting the text and considering an
arithmetical question by drifting off into thoughts or subjects which
appealed to them. Therefore, an old ghost suddenly appeared to
introduce and pose the compare 6 arithmetical question:

'Do you live upstairs?' asked Jeremiah.
'No, I live here. Aggie has lived here fo r 89
years/ said the old man. 'She has lived here 243
years less than I have lived here. I f you can te ll
me how long I've lived here. I 'll introduce you to
my friends.'

156

Chapter 7:

The Main study.

R. T h in k about w hat it is tha t you need to know to fin d
o ut how lo n g the o ld man had live d in the house. T h in k
about w ho has live d longer in the house.

It was important that the children appreciate the semantic structure
of the text and to realize that the word ‘less’ was not to be used as
an indicator that the sum was necessarily subtraction. At the

end

of the

ina

story, the arithmetical word problem was given to them

conventional format:

A rithm etic question.
Aunt Aggie was a very old lady and had lived in
the same house fo r all o f her 89 years. She has
lived in the house 243 years less than the old
man. Grandma used to live in the house, but she
moved out when she was 18 to go and live in
Glasgow. How long has th e old man lived in the
house?

As the children started to scan the text of the question, they
were directed towards the strategy for finding the answer. By
stating that there were two parts with the necessary information,
they were limited in their approach. Although the story was used
to make them consider the details of the situation, the
necessary information for the solution of the problem was within
the text of the problem itself. By placing the problem first within
the story then presenting it at the end, the language and
mathematic domains were bridged because the children had
learned the information in the language domain, but were asked
to use it in the mathematical domain. They had discussed the
meaning within the language domain, but were applying their
understanding

of the

discussion within the

mathematical

domain.
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R. W hat are the tw o parts that te ll you w hat you need to
know to fin d the answer?
Lisa? AAfr

as

.s/%? /?a^

Lisa. S/7/ % ^ ^ .
R. W hat is the question asking you?
Lisa. T o fin d the difference.
R. N o , it ’s n o t to

fin d the difference - tha t’s n o t

m entioned. W hat is the question asking you?

Lisa had assumed that the inclusion of the word ‘less’ in the
arithmetical word problem had indicated a subtraction sum was
required to solve the problem.

Lisa. H o w lo n g the o ld man has live d in the house?
R. R ight. H o w are you going to fin d out? C h ild re ia,
looteed a t te x t w ith o u t m-ixch response. W here does it
m ention anything about the o ld man liv in g in the house?
Sally. I t says that A u n t Aggie live d there fo r 89 years and
that was 243 years less than the o ld m a n

so he live d

there fo r 243 m ore than the 89 years she live d there.

Sally had obviously understood the semantic structure of the text
and appreciated that an easy way to find the answer was to add
the 243 years to the 89 years that Aunt Aggie had lived in the
house. Some children did not follow this explanation while those
who did understand started the arithmetic question. If Sally had
simply told them to add the two numbers together, this would have
been transactional teaching and those children who followed her
directions may not have understood why they were doing it. Her
simple clarification of the semantic structure of the question gave
some children sufficient guidance, or reminded them of a suitable
approach, but did not give them more help than was required.
Some children shared her insight into the meaning of the text
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either before or after she spoke and were able to proceed. Many
started to do the sum immediately, so it is possible that they were
waiting confirmation from another member of their social group that
they were acting correctly rather than lacking in understanding
themselves. The other children, who had not responded favourably
to Sally’s explanation, were given more help with the text.

R. T h a t’s fine. A d d re sse d to T in a a n d those c h ild re n
who were w o rk in g o n th e ir own. W hat about the 18
years that G randm a was liv in g there?

A lle n . P robably she d id the cooking instead o f A u n t
Aggie. The q u e s tio n was i/vot s u ff ic ie n t ly Lucid fo r
soi/vie ch ild re n .
T h at’s a good answer.

This reply was to give a positive response to the child, but it was
not the expected answer. However, it could be used to assess the
child, and a few others who were looking confused, as requiring
more specific help to respond to their needs. They had not
understood the explanation offered by Sally, so it was necessary to
go back a step and check if this were sufficient for them.

R. Does the 18 years have anything to do w ith the
question, though?
Class. N o . s e v e ra l voices.
R. So th a t is a num ber w hich is there b u t w h ich you do
n o t need to pay attention to fo r the answer.

Some children may have been confused by all the numbers and
assumed that they were all necessary for the arithmetical equation.
They had to be instructed to ignore those that were not relevant to
the solution.
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R. Y ou have to keep th in k in g about A u n t Aggie and the
o ld man. L o o k at tha t part.

This was to encourage the children to focus on the part of
the text that was vital to the solution. After a quick visual
check was made that the children were concentrating on
the words, they could be helped to clarify their meaning.

R. So A u n t Aggie live d in the house fo r .. .Ralph?

This was a question directing them towards the necessary
information and limiting them in their choice of information from the
text.

Ralph. 89 years.
R. D o you rem em ber w hat Sally to ld you about fin d in g
the answer?

The children were directed towards the ideal path set out by Sally
and given the opportunity to complete the task on their own or
receive more guidance if necessary. Most replied positively that
the old man had lived in the house for 243 years longer so the two
numbers had to be added. By taking them back to think about the
meaning of the text a little more closely rather than consider how to
fit the numbers into a sum, the children did the problem by
themselves. Although the children had initially some difficulty with
the semantic structure of the sentence that did not easily permit
the formation of the correct arithmetical equation, (Stern 1993,
Hegarty et al 1995,) the older ghost in the story helped them to
formulate the equation. Similar stories and approaches were used
for all the types of arithmetical questions.

R e s u lts .

The purpose of the study was to discover if short stories that
contained mathematics and were constructed to facilitate the use
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of scaffolding techniques, improved the children’s performance
with arithmetical word problems. Therefore the assessment for the
success of this approach was two fold:
1. A comparison of pre-and post-test results of all the
children.
2. A consideration of the success of the stories to provide the
opportunity for scaffolding.
The control groups pre-and post-test were compared with those of
the participating groups. The children in the participating groups
had been matched as far as was possible with the children in the
control group. That is, if for example, two children had difficulty
with all the problems, one was placed in the control group and
another in the participating group. Likewise, if two children had
difficulty with, for example, the compare and change problems but
no difficulty with the combine problems, one was placed in the
control group and the other in the participating group. Where there
was no identical match, but there was a necessity of including a
child in the participating group to create a reasonable number for
a study, the total number of correct and incorrect sums was
compared. The pre-and post-tests of the class were compared
and the results are recorded in the following graphs. The children
were asked to do two sums each of combine, compare and
change sums. If they had used the correct arithmetical equation,
but had arrived at a wrong answer, they were considered to have
the correct response to the task, because the purpose of the
research was to help children with these word problems, not with
their basic arithmetical skills. The graphs show the results of the
participating child and their partner in the control group for
Primaries 3, 4 and 6. The primary 6 class graph shows the preand post-test results. The children in the primary 3, 4 and 6
groups have lower marks than many in the primary 6 class
because the children who had no difficulty with arithmetical word
problems were not nominated by their class teachers to participate
in the groups in this research. However, most of the children in the
primary 6 class were permitted to participate by their parents.

161

g-O : isai *sod pue -ajd jo s;|naj
paired participating and control group.

Pre- and post -test results for Primary 3.

paired participating and control group

primary 4 pre-and post-test results.

.

.

h

-

C

D

L

9-0 *sai isod pue -ajd jo sjinaj

D

'

T

C

O

C

N

v

-

O

paired participating and control group

Primary 6 group pre- and post test reults.

11

9-0

jsod pue -ajd jo sunaj

r

v

-

U

D

U

lsd)-)sod pue -aid :sj|naj

O

'

T

C

Q

O

J

x

-

O

participating children

primary 6 class pre- and post-test results.

Chapter 7:

The Main study.

It has already been discussed that research indicates that
scaffolding is difficult to implement in schools (Bliss et al 1994).
Teachers who are used to a directive approach find it difficult to
implement, so it seemed reasonable to discover during the Main
Study that pupils also become familiar with certain teaching
approaches. Some children found it challenging to adapt to an
unfamiliar teacher for a short time at the end of the day. Therefore,
it was decided to concentrate on two aspects of the study that
made use of scaffolding techniques:

1. Did scaffolding work?
2. Were the scaffolding techniques used appropriate to the
method of preparation, presentation, subject matter of the
Main Study and ages of the children?

This was to overcome the possibility of rejecting scaffolding
techniques because of any inadequacy on the part of the teacher
delivering the materials during the Main Study. Also, the nature of
scaffolding implies that the instructor and learners are sensitive to
one another, but this understanding of each other is unlikely to
develop fully for all during the constraints experienced in the Main
Study. At the start of the study, it was necessary to make a
judgement based on a search of the literature on appropriate
scaffolding techniques to be used in the language domain to assist
the children in the interpretation of text. Although the following
scaffolding techniques were the focus of this Main Study,3 the
concept of scaffolding within the school situation is developing and
it is possible that further research will

indicate alternative

scaffolding strategies. Scaffolding techniques may belong to an
environment where the teacher and pupils are, at the least, familiar
with one another. Although there was evidence of success with
them in this study, there were missed opportunities too, which may
not have occurred if adult and children had known each other
better.

3 Appendix 1.
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Figure 7.5 A Description of Scaffolding Strategies.

Description
of scaffolding
strategies used by teacher and
peers for class, group or
individual.
Reminding children of critical
features of the task and
scrutinizing the task (either for the
pupils or asking them to do it).
Breaking the text up into short
manageable
segments
for
discussion and checking that the
children understand each small
section.
Encouraging the children to
connect the texts to their own
experiences.
Encouraging children to explain
the meaning of the text in their
own words and guiding towards a
shared understanding of meaning
of the texts.
Ascertaining that the children
know
what
information
is
necessary for the formation of an
arithmetical equation.
Checking that the children know
what type of arithmetical process
should be used.
Keeping the children on task.
Holding information for children
who may be occupied with
another aspect of the task
Guiding children to necessary
part of text and focusing the
children on specific strategies, i.e.
using the text to formulate an
accurate arithmetical equation
Check that children know how to
solve the arithmetical word
problem, perhaps by
demonstrating idealized path.
Teach what the children do not
know. e.g. Unifix bricks.
Check
that
the
readers
appreciate that each section of
text relates to another. (In the
Primary 6 class stories the
information provided in one story
was a necessary clue for a
missing fact in another story).

Primary 3 Primary 4 Primary 6 Primary 6
group.
class.
group.
group.
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There was a difference in the results of the learning groups and
the control groups. The small group teaching may have affected
the results of the groups to a certain degree, but the primary six
class demonstrated improvements, so the use of the stories and
scaffolding strategies must be acknowledged. The primary 3 and
primary 6 class teachers decided to do arithmetical word problems
from the mathematics textbooks with those children who were not
participating in the study during the same period of the study. I
requested that the children who were in the study should be given
another activity and not be allowed to do the class word problems.
The fact that five children’s results remained static or decreased
may be because they had been practising certain types of
problems in their classrooms, but not the ones given in the post
test.
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Conclusion.
The results of the post-test compared with the pre-tests of participating
children and the results of the control group indicate that teaching children to
interpret text in the language domain assists them to interpret the texts of the
arithmetical word questions with accuracy.1 The different ages of the children
was apparent in the responses during the teaching sessions, but they all
responded very well to the materials that were compatible with their class
work. Using scaffolding techniques in the language domain contributed to the
development of interpretive skills. The scaffolding techniques used permitted a
sharing of understanding and the opportunity to assess and help the learners
while fading the help allowed the learners to use their interpretive skills.
Frequent discussion of short sections of the texts emphasised any difference
in meaning that may have occurred because of their varied experiences and
helped them to come to a shared understanding. The participating children
demonstrated by their responses their growing interpretive skills in the
language domain and the results of the post-test showed that they had used
this skill in the mathematical domain. Introducing mathematical words into the
language domain permitted an explanation of their meaning within that domain
using the characters of the stories to illustrate the meaning of these words
before there was the need to form an arithmetical equation for the solution of
the problem. The children, therefore, were not tempted to use only the
numbers in the story to form the arithmetical equation because they were kept
to the task of interpreting the meaning of the story.

The Primary three children were inclined to be distracted by an aspect of the
story, or a statement made by another child and wander off the task while they
were absorbing or thinking about this new information. It was necessary to
hold the task for them until they had finished thinking about their new idea,
then give it back to them by drawing them back to where they had digressed.
They had to be taught to think about each aspect of the text and discuss its
meaning not just to consider it a pleasant story. Their pace was slower than
the older children in the study and they had to be given the time and

1 Appendix 2.
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encouragement to think about the text and relate it to their experiences. In the
first teaching session, they were quite prepared to read the story and answer a
few questions on it and it was difficult to persuade them to state an opinion.
However, by the sixth story, they were discussing the text and scanning it for
information if they considered a statement made by another group member to
be inaccurate. The children from one of the classes needed considerable help
with subtraction sums.

The Primary four children were encouraged to discuss the characters of the
story. When they were asked to talk about the characters or small sections of
text, they tended to assume the answer rather than use the text to ascertain
the facts. They had to be taught to really interact with the text and think about
the information given in it, and the difference between using their imagination
and searching for the facts in the story. They discussed the arithmetical
problems and assisted each other in the formation of the arithmetical equation.

The Primary six group were very talkative and discussed the texts with
enthusiasm, relating the stories to their own experiences but they to had to
learn the difference between their opinions and the facts. The stories did not
list facts about the characters but there was plenty of information given about
them within the texts, so the children had to read the whole of the texts
carefully. When they were asked to state their opinion about one of the
characters in the story, they could not go to a specific section and find the
answer because the information was revealed throughout the stories in little
snippets. The children had many ideas about the texts and they had varying
experiences in their own lives, which they discussed with one another and so
contributed towards a shared understanding of the meaning of the texts. They
spoke about the meaning of the mathematical words during the sessions and
helped one another.

The primary six class had stories which were all connected through the
characters. They not only had to look at the story they were reading to find
information, but remember facts from previous stories to keep concentrating
on the texts. In the first session, they had to be taught the difference between
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their opinion and facts. There were many discussions about the meaning of
ambiguous statements, but these were always clarified in later stories.

Teachers rarely consult academic journals, or indeed any type of publication
that informs them of developments in research into children's learning, but
they must take part in in-service development work. It would be interesting in
the future to have the opportunity to continue this research with a group of
teachers and explain the principles and theories behind the research to
discover if this Study can be implemented in most classrooms and to expand
the types of word problems. It was difficult to implement scaffolding techniques
with a group of children who were unknown to me and, to some extent, to
each other within the groups because each group came from two classes. A
teacher with personal knowledge and a shared history of experiences with the
children would have had less likelihood of missing scaffolding opportunities.

There were some aspects of the children’s responses and needs, which had
to be ignored because of the time factor, and these should be investigated to
discover if they would have any impact on future outcomes. For instance,
children with difficulties in basic arithmetic were not helped, nor were children
who were poor decoders of the printed text. The arithmetical content of the
word problems catered to children who considered competent but not good in
arithmetic by their classroom teachers, so the standard was fairly low. In
future, the study could be developed at an appropriate level for children who
are better able to cope with the arithmetic of their year group. Different
problems were given to each year group and the texts of the stories and of the
arithmetical word problems were appropriate to the reading level of the
participants, although it was decided to keep the types of stories and word
problems similar for all the participants to permit a comparison of the results.
Some of the children may have found factual texts more interesting and
division and multiplication sums may have been more appropriate for older
children, and this should be investigated in the future.

Although the stories which were written for the Main Study appealed to the
children, in one sense, it may have been better it there had been input from a
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professional writer. However, in another sense, the stories demonstrated that
it is possible for any teacher to write stories that can be used to cross the
domains from language to mathematics. In future, it would be an interesting
exercise to use traditional stories and insert mathematical words into them,
and check if the responses were as successful. For instance, in the story of
Cinderella, it is possible to insert numbers at various parts of the text without
losing the flow of the story:
•

A specific number of mice could be changed into footmen.

•

The prince could try the shoe on a certain number of ladies’ feet in one
village and a certain number more or less in another.

•

The wedding guests could be counted.

Nevertheless, this research has demonstrated that it is possible for a teacher
working either with a whole class or with a small group to improve children’s
success with arithmetical word problems through the use of a range of
scaffolding strategies targeted at the language domain. The understanding
developed is transferable to the mathematics domain within the context of
these problems. The research has therefore demonstrated both the efficacy of
scaffolding techniques and the transferability of the skills thereby developed
across domains. While much work remains to be done, this is a significant first
step.
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Appendix 1.

Description of scaffolding
strategies used by teacher and
peers for class, group or
individual.
Reminding children of critical
features of the task and
scrutinizing the task (either for the
pupils or asking them to do it).
Breaking the text up into short
manageable
segments
for
discussion and checking that the
children understand each small
section.
Encouraging the children to
connect the texts to their own
experiences.
Encouraging children to explain
the meaning of the text in their
own words and guiding towards a
shared understanding of meaning
of the texts.
Ascertaining that the children
know
what
information
is
necessary for the formation of an
arithmetical equation.
Checking that the children know
what type of arithmetical process
should be used.
Keeping the children on task.
Holding information for children
who may be occupied with
another aspect of the task
Guiding children to necessary
part of text and focusing the
children on specific strategies, i.e.
using the text to formulate an
accurate arithmetical equation
Check that children know how to
solve the arithmetical word
problem, perhaps by
demonstrating idealized path.
Teach what the children do not
know. e.g. Unifix bricks.
Check
that
the
readers
appreciate that each section of
text relates to another. (In the
Primary 6 class stories the
information provided in one story
was a necessary clue for a
missing fact in another story).

Primary 3 Primary 4 Primary 6 Primary 6
group.
group.
group.
class.
30

12

14

37

39

36

36

45

31

16

16

26

28

12

17

17

29

16

35

18

24

8

14

19

10

9

26

28

13

18

14

14

25

21

38

25

4

11

7

5

3

8

2

6
26
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Pre- and post- test Results.

paired participating and control group.
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Primary 3:

1

Cameron was a big school boy noW fhat hëcWas in Primary one, but Daniel
was still in the nursery. Every morning MumWook Cameron to school, then
she went to the nursery with Daniel. Every lunch time she went to the
nursery and collected Daniel, then they both went.to the school to meet
Cameron. They all went home fo r lunch then went out to the park to feed
the ducks and go for à walk with their dog. Poppy.
Today Cameron and Daniel had brought some of Grandma's currant cake
to Amanda duck because she was their friend and came to say 'Quack,
quack,' to them as soon as she saw them. I t was cold because it was
October and the leaves were starting to come o ff the trees. Cameron and
Daniel were happy because they were both on holiday.
Cameron said to Mum,
The teacher said I had to go to school all day a fte r the holiday. Do I stay
there until bedtime?'
'No!' said Mum. You finish about 3 o'clock.'
'Can I still come to the park every day to see Amanda?* he asked.
Mum explained, ' I t will be winter soon and it gets dark early. I t will be
dark soon a fte r you come out of school. I'll take Daniel to see Amanda
during the week and you can see her on Saturdays and Sundays.'
T don't like the winter,' moaned Cameron.
Yes, you do!' said Mum. When it snows you build snowmen and throw
snowballs and slide on the ice.'
‘How will Amanda manage to find food in the cold?' asked Daniel.
I'll ask the man who looks afte r all the ducks if I can give her any special
food for the winter,' said Mum.
They walked past some very big trees where the squirrels played around
and teased Poppy. The squirrels ran along the ground, then ran up the
trees when they saw Poppy looking at them. She always chased a fte r
them, but never caught them.
Today the squirrels were gathering nuts in their little hands.
Why are the squirrels taking all the nuts?' asked Daniel.
‘Squirrels sleep most of the Winter, but they wake up some days if it is
not too cold* explained Mum. They will put the nuts away in a safe place
and eat them when they wake up. Why don't you help the squirrels to
collect nuts fo r the Winter?* suggested Mum.
Good idea!' said Cameron. T il leave them on the ground near the tree so
that the squirrels can find them.'
The boys dashed around gathering nuts into bundles for the squirrels to
find. Daniel had little hands and he could not hold as many nuts as
Cameron, but he tried very hard to help the squirrels. Mum helped as well.
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When it was almost time to go home, they had three little bundles of
nuts.
'Let's count them/ said Daniel.
Cameron said he knew he had 2 million. Mum said. 'That's wrong! Count
them properly. Look. I have 69 nuts. I'll help Daniel to count his bundle of
nuts.'
Cameron counted carefully before he said,
‘I have 58 nuts.'
Do you?' said Mum. 'That is 26 less than Daniel. Hurry up! Daddy will be
home soon and we have to make the dinner/
They rushed back past the duck pond and Amanda came hurrying over to
see Poppy before they went away.
Think about Mum, Cameron and Daniel gathering the nuts to help the
squirrels. Think about the numbers.

Arithmetic question.
Mum, Daniel and Cameron were gathering nuts in the park to help the
squirrels find food for the Winter. Cameron found 58 nuts. He had 26
less than Daniel. Mum had 69 nuts. How many nuts did Daniel collect?

t

Primary 3
The Foxes.
Mr. Fox came out of his den at night and sniffed the air. I t
was Spring time. The flowers were starting to grow. His den
was a hole deep in the ground in among trees in Knightswood
park. All day he had waited fo r everyone to go home. Children
had been playing in the park every day. Mr. Fox sniffed. Picnic
time again/ he said. He could smell the bits the children had
dropped. He liked chocolate and crisps.
Mr. and Mrs. Fox did not have time fo r playing. The twins,
Singer and Rusty, seemed to eat and eat and eat. Mr. and Mrs.
Fox took it in turns to stay at home to look a fte r the twins or
to go out to find food. The twins stayed in the den and waited
fo r their Mum or Dad to bring the food to them. Tonight Dad
was going out. Near the den he found crisps in a bag and took
them in to give to his family.
'More crisps?1said his wife. Time for proper food!' she said.
Tm going now/ said Mr. Fox. 'Be good children when I am out/
he said to the cubs. 'See you soon with lots of lovely food!'

Primary 3
‘Bring me fish and chips, please/ said Rusty.
Pizza fo r me! Pizza fo r me!' shouted Singer.
Have you forgotten the magic word?' Dad said to Singer.
Please/ said Singer.
Dad went out. Then he came back into the den again.
It's a lovely night/ he said to Mum. W ill we all go out tonight?'
‘Outside? W ith you? Oh yes! Yes! Yes! Yes!' shouted Singer.

2
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Andrew is going on holiday.
Andrew, Greg and Tara were going on a summer holiday with lots of
th eir relatives. They were going to the sea side. Andrew was sad.
Grandad and Grandma were staying at home to look a fte r the houses
and the dogs. He wished they could come too, but Grandma and the
dogs did not like sitting in the car fo r a long time. For days Andrew
asked his Grandad to come, but he said,
'No, I want to stay at home/
He asked his Mummy if he could stay with Grandad, but Mummy said,
'No. Grandad wants to stay at home and he wants you to go on holiday/
Mummy said.
You can send Grandad a postcard from your holiday/
Andrew went to his bank and took out his money. He counted it and
said to his Mum,
T v e got 38p le ft in my bank. W ill th at be enough to buy a postcard?'
'No, a stamp costs 27p/ said Mum. 'Ask Greg if he will give you some
money put of his bank/
Greg was happy to give Andrew the money fo r a postcard fo r Grandad.
He emptied all the money in his bank infjc^Andrew's hand. Andrew
counted it carefully.
'Now we have 72p altogether/ he said. 'I had 38p and the rest is
yours. That is enough to buy a postcard fo r Grandad/
Greg said he wanted to buy a postcard with 5 dolphins on it just like
the one his cousin had sent him from Canada.

The arithmetical question.
Andrew wanted to send his Grandad a postcard when he went on
holiday. He took his money out of his bank.
Andrew had 38p in his bank. I t was not enough to buy a postcard. Greg
gave him money. Now he has 72p. How much did Greg give him?

1
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Andrew's Gran and Grandad.

Andrew's Mum and Dad were out all day working, so Andrew and his brother
Greg went to their Gran and Grandad's house after school. Gran looked after
their baby sister all day. Every day after school, Greg sat down and told Gran all
about what he had done in school and the baby sat and smiled. This was the time
Andrew liked best He had Grandad all to himself.
On Thursdays Grandad said, ‘Come on, Andrew. I've got to go to the
supermarket to buy a cake. My sister is coming to visit' So Andrew and Grandad
walked to the supermarket and looked at everything in the shop. Andrew always
got the cake he liked for his Great Aunt He knew she liked the raisins inside it.
If it was sunny, Grandad worked in the garden. Andrew had a wheelbarrow. He
always said, Til take the weeds up to the bin for you Grandad. Put them in the
wheelbarrow.’
So Grandad put the weeds into Andrew’s wheelbarrow and Andrew wheeled the
weeds up to the bin for Grandad. Grandma liked flowers in the garden. She said
to Andrew, ‘I have some packets of flower seeds. Will you help Greg to plant
them?’ Andrew made little holes. Greg put the seeds in them. Andrew put soil on
top of the seeds. Then Greg forgot about them. Grandad said, W e must look
after Grandma’s flowers ' So Andre watered the seeds with his watering can.
They grew into flowers for Grandma. Grandad said, 'You are a wonderful
gardener, Andrew/
On Mondays and Fridays they all went into the car and went to the library. Gran
looked at books with Greg and the baby ad got some books for herself. Grandad
always said to Andrew, ‘Come on! Let's find some books you can read. Andrew
could read by himself. Mum and Dad had to read to Greg and the baby. They
always took lots of books home. Grandad, Grandma took 20 books out

1
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altogether, but only 6 of them belonged to Andrew because he could not take out
as many as the grown ups. Andrew liked it best when Grandad had his paints
out. Grandad was good àt drawing and painting. Andrew said, ‘Can I draw,
Grandad?’ Grandad said, You can with my magic paints.’ So he gave Andrew
paper and paints and said I’ll show you some painting tricks. He showed Andrew
how to draw people, animals, houses, flowers and trees. Andrew told his friends
that he had the best Grandad in the world.

2
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The park
/Come oh. Poppy. I'll not let the duck catch you/ Daniel told his dog as they
went into the park gates. Daniel and his big brother, Cameron, were
taking their dog. Poppy, for a walk in the park. They were walking round
the duck pond, throwing in crusts of bread as they went along. They went
to the duck pond most days afte r school to feéd the ducks. Sometimes
they had bits of cake as well and the ducks'dived down a fte r it. They
loved the currants and cherries in the cake. Poppy wanted her share of
the cake and Cameron always gave her a little bit.
Poppy, the dog was afraid of the ducks. Every time they quacked, she
wanted to run away. She was sure they were going to come but and flap
their wings in her face. When she was a very small puppy, a swan had
hissed angrily at <her and now she was afraid of everything that swam
around in ponds.
Amanda Duck loved to scare her. ‘There comes that big black and white
dog again/ she said. T il chase her away and eat the bread and cake all by
myself/
So Amanda swam to the edge of the pond quack, quack, qtiacking at the
top of her very loud duck voice. Cameron threw the bread fa r out into the
pond to keep Amanda away from his dog. Poppy, but Amanda enjoyed
frightening her. Cameron threw the bread and Daniel stood with his arms
around Poppy's neck, rubbing her ears and saying,
'Don't be afraid. Poppy. Amanda is just playing with you and won't peck
,
’r !
you.
One day Amanda did not come to catch the bread and thé boys looked all
over for her. She was on her nest on a little island in the middle of the
pond and she had just laid eight eggs. She was sitting bn them to keep
them warm. Cameron threw the bread as fa r as he could manage and
Amanda waddled o ff the nest, down into the water, ate the bread and
went back to sit on her eggs again.
A few weeks later, Amanda was waiting fo r them to come with her bread.
Her chicks had hatched and she wanted to show them to the boys and the
big dog. She wanted to teach her ducklings to quack at dogs. She paddled
to the edge of the pond with all her chicks following behind her. Poppy
wagged her tail when she saw all the tiny ducklings. She was not afraid of
them.
Suddenly a big brown dog jumped into th e pond near the ducklings.
Amanda was afraid that the dog would hurt her ducklings. She quacked
and flapped her wings at the big dog. I t just barked at her. The boys
shouted at the big brown dog to leave the ducklings alone. Poppy growled
at the big brown dog and jumped into the water and chased it away from

1

Primary 3
the ducklings. Amanda quacked at the top of her very loud voice and
Poppy chased the dog right out of the water and out of the park gates.
Poppy walked back to Amanda and the ducklings. Amanda quacked at her,
and Poppy knew that she was saying. Thank you/ Every day a fte r that
Poppy went to have a look at the ducklings and Amanda brought them out
of the water to let her give them a friendly lick They quacked quietly at
her and eat some cake crumbs. Poppy took some crusts, but she always
ate less than Amanda.
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The Foxes.
Mr. and Mrs. Fox of Knightswood went out every night looking
fo r food. They took their children Ginger and Rusty with them.
Sometimes they found fish and chips in paper outside the fish
and chip shop. Sometimes they found bits of pizza in boxes a t
the bus stop. Sometimes they found chicken bones in the bins
at the houses.
One night Mr. Fox said to Ginger and Rusty and Mrs. Fox,
“I know where we will always find food. Follow me!”
They ran quickly along the big road. There were lots of cars
but they hid in the dark when a car came. Suddenly Mr. Fox
stopped at a very big house.
"What is that lovely smell?” asked Ginger.
"A school,” said Mrs. Fox. "All schools smell like that.”
"What is a school?” Rusty asked his Dad.
Mr. Fox knew everything. "Children go in there and eat all day,”
he said.
"Come and look a t these bins!” said Mrs. Fox.
Six giant bins sat outside the school.
"Plenty fo r everyone!" said Mr. Fox.
He climbed into a bin and dropped a plastic bag down to the
children. They put their noses in and pulled out caramel
pudding, sausage rolls, potatoes, carrots, lamb curry, pink
custard, lettuce and chicken. They ate and ate and ate. They
could not eat any more.
“I want to go home now,” said Ginger. "I'm tired.”
" I am still hungry," said Mrs. Fox. "Let's play a game. Who can
find the most sandwich crusts?”
Ginger and Rusty started looking fo r sandwich crusts. There
were lots as many children in the school did not eat them. They
collected lots of crusts and started counting them.
Tm tired. Want to go home,' said Ginger.
Keep counting,' said Dad. Your Mum is hungry and she has
found lots of lovely sausages '
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'We've no more crusts to count,' said Rusty.
Dad dashed away and came back with more crusts.
That will keep you busy fo r a few more minutes,' he said.
The fox cubs counted the crusts Dad gave them.
Thank you fo r the 16 crusts, Dad,' shouted Rusty. 'We've gpt
24 crusts now and 12 of them are from crusty bread and the
rest are from plain bread.'
'How many did we have before Dad brought us some?' asked
Ginger.
'I'm not sure. I'll have to think about that,' said Rusty. He sat
down to start counting but he fell asleep and started to dream
about a school fo r foxes where fox cubs ate all night until the
sun came up.
Wake up, you two,' shouted Mum. Time to go home.'
Think about the crusts. What are you told about them? How
many were there?
A rith m e tic q u e stio n .

'

Aw-GK.-

Dad gave the cubs 16 crusts. The cubs counted and had 24
crusts with 12 crusts from crusty bread and the rest from :
plain bread. They counted all the crusts. They had 24. How
many had the fox cubs collected^by themselves?
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The visit.
Emma and Holly were feeling miserable. Mum and Dad had bought a new house
and they were all going to move. Their new house was really a very old house. The
wallpaper was horrible and the carpets were ugly. Nothing in the kitchen worked
very well. The workmen were going to be fixing everything for weeks, so Mum
said that the girls were going to stay with her Aunt Mary during the summer
holidays. They were not happy about this.
We've never stayed with Aunt Mary before/ they said. 'She always comes to see
us. How do we know that she lives in a proper house?*
W e know/ said Mum and Dad, We've been there and you two are going to stay
with her fo r a month.'
'Does she know what little girls eat?' Emma asked. 'Does she know that little girls
don't eat vegetables?'
'Little girls who don't eat vegetables can sit in the baby's pram all day and drink
milk/ said Dad.
So Emma and Holly put their favourite books and toys in a bag and waited for
Aunt Mary to come. When they saw Aunt Mary spinning round the corner in her
little green car, they said goodbye to the baby, the rabbit and the old house.
She grabbed their bags, threw them into the car boot and told the girls to sit in
the back seat as the dog always sat in the front. The dog was big and red and
hairy with a very waggy tail. The girls were very quiet in the car. The journey
seemed to go on for ever.
Suddenly the car swung into the drive of an old house.
'Out, quick!' said Aunt Mary. Tm hungry!'
She hurried them into the house and took them up to their bedroom.
'Just find your own way around the rest of the house/ she Said. 'Don't touch the
computer until I show you how it works. Then remember not to use the Internet
until a fte r six o'clock and only when I am with you. Those are my rules.'
The girls waited for her to remind them about teeth brushing, finishing their
food and everything they had to do at home, but she did not say another word.
'Dinner in half an hour. Look around. Play with the dog. Watch children's
television. Read. Do whatever you want/ she said as she disappeared into the
kitchen.
Emma and Holly wondered what dinner was going to be as they looked around the
house a little afraid to touch anything.
It's ready now/ Aunt Mary shouted. T hope you like hot food.'
The girls soon discovered that 'hot' did not mean 'warm'.
'Look out for the chillies! I was going to take them out but I couldn't see them in
the pot.' Aunt Mary warned them. 'I f we cgn't travel round the world, at least
we can try the food '
A fter dinner Aunt Mary said that she was going to send e-mails to some
relatives and friends. I f they wanted to, they could come and help. So they went
up to the computer and read e-mails from relatives who lived fa r away, then sent
their answers. The girls loved hearing about everyone.
'Look at the time!' Aunt Mary exclaimed.
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Emma asked, 'Is it bed-time already?'
'Hurry up!' said Aunt Mary. 'I want to run over to the Supermarket before it
closes. You two had better come.'
O ff they all went to the supermarket even though the girls were sure it was past
their bed-time. Aunt Mary grabbed a trolley.

'Throw in anything interesting,' she ordered as she tossed in a pineapple, two
mangoes and a star fruit.
That is how the girls learned to enjoy food from all over the world.
Most mornings they all took the dog out fo r a walk. Sometimes they took her to
the local park and played in the children's playground when the dog was playing
with her doggy friends. Other days they all crowded into the car and took her to
the seaside or into the country and up hills. They went to the museum to see the
Egyptian mummies and famous paintings. Another day they saw very old cars,
buses and tram cars in a huge building. On a cold windy morning they went to the
Botanic Gardens and saw bananas growing and many beautiful flowers from all
over the world.
Sometimes Aunt Mary came o ff the phone and shouted, 'Quick! Visitors! Tidy up!'
and the three of them dashed around hoovering and dusting. Sometimes Mum
and Dad came to see, them with the baby, Julia. They said they had both grown.
Sometimes Mum's Aunts, Uncles and cousins came and the children all ran around
the house up and down stairs and in and out of all the rooms.
Aunt Mary was different from any grown-up the girls had ever known. She
cooked amazing meals, sent them to bed when they looked tired, took them out
every day to see or do interesting things, told them stories about her brother,
their Grandad, when he was a boy and helped them to send e-mails to all their
relatives all over the world.
One day Mum came and said,
'The house is ready now. Time to go home and back to school.'
T il miss you two,' said Aunt Mary. You must come back and visit me soon.'
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The trip to the ocean.
Maegan lives in Canada. I t is very cold in the winter and there is lots of
snow. Maegan loves the snow and she is a very good skier. She can skate
better than Grandad. Every time he tries to skate, he falls on his back.
He is a good skier, but he is no good at skating and Maegan laughs and
laughs at him.
Although Maegan enjoys playing in the snow, she does not miss it when it
melts in the Spring because she knows that Spring is sailing time. Every
year Grandma and Grandad pack lots of food, warm clothes and some
school books into the big van and set o ff to Grandad's boat which he
keeps fa r away on the coast.
As soon as the snow starts to melt, Maegan says.
Are we going to the ocean tomorrow?'
Not yet,' says Grandma.
'Soon/ says Grandad.
Then one day, Maegan sees that Grandma and Grandpa have everything
ready to be put in the van and she cannot sleep with excitement. She
knows they will be leaving in the morning. She will miss the rest of her
pets and her Mum hut she is happy to be going on the trip.
She says. T il phone you every night. Mum, to tell you about my holiday.
Look afte r all my friends for me, please.'
So Grandma, Grandpa, Maegan and one of the dogs called Maji, set o ff on
their long journey. Maegan thinks they have just le ft her house when
Grandad says,
'What about a tea break?' and they have to stop to make a cup of tea.
Sometimes he stops to take photographs so that Maegan can show her
Mum what she saw when she was on holiday. Sometimes the dog, Mqji
wants out for a run and they have to stop fo r her.
Grandma says, 'Too many stops! I t will be time for us to go home before
we arrive at the ocean.'
So Grandad hurries on fo r a little while and a fte r two days driving and
two nights sleeping they arrive at the ocean.
Maegan loves swimming in the water and sailing in Grandad’s boat. The
boat is called the Leprechaun. On very windy days it seems to leap and
jump around in the water just like a real Irish leprechaun.
Then Grandma says. I'm not going in that boat today!'
but Maegan and her Grandad do not mind the waves. They put on their
lifejackets and set o ff out into the ocean. Grandma goes to the shops to
buy food and presents.
The next day was lovely and sunny and they were all on the boat. They had
just set o ff out into the ocean when they saw seals swimming around and

1

Primary 4

basking in the sun on the rocks and on the shore. Maegan tried to count
them but they kept moving around and flopping into the water. Suddenly
the wind blew and they boat started moving faster..
When Grandad and Maegan were putting the sails up and Grandma was
busy fixing the picnic lunch, the dog started barking at something in the
water.
'Look! Dolphins!' shouted Grandad. They all ran to the side of the boat to
watch the dolphins playing in the water. The dolphins saw Maegan and
they leaped and turned over and around in the air. They made strange
little noises as they did this. Maegan loved their happy faces. They
looked as though they were smiling.
There were lots of them swimming around. Maegan wished she could go in
the water to swim with them, but Grandad said the water was too deep
fo r her. She told Mum about the dolphins when she phoned her that
night.
She said, T saw lots of seals and dolphins today.'
Mum said, 'Did you count th em /
'I couldn't. They kept swimming around,' said Maegan, but I think there
were less dolphins than seals.'
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The holiday in Ireland.
Greg was on holiday in Ireland with his Mum and Dad, his big
brother Andrew, his little sister Tara and his dog, Sophie. Many
of his cousins, his aunts and uncles and his Mum's cousins were
on holiday with them. They were staying in a house near the sea.
There was a garden outside the house. Outside the garden was a
field with a horse. Greg loved all animals and he loved watching
the horse.
‘Greg! Time for bed!' shouted Mum. Greg did not want to go to
bed. He was in the garden with Sophie and the horse had come to
see them. Greg wanted to give the horse some sugar lumps and
the horse wanted Greg's sugar lumps.
Coming in a minute. Mum,' he said.
‘Now!' said Mum.
Suddenly Sophie ran into the field after something. Greg jumped
into the field shouting. Come here, Sophie.' The dog barked and
barked. She was barking at the smallest man Greg had ever seen.
He was smaller than his baby sister.
‘ Stop barking! Do you want to tell everyone Tm here?' he said
angrily to Sophie.
He looked at Greg. Who are you? Why are you staring at me?
Have you never seen a leprechaun before?'
‘No,' replied Greg, T haven't. Are there leprechauns in Scotland?'
There may be some,' said the little man. All leprechauns live in
Ireland but sometimes we go to Scotland or England or all the
way to France to watch the rugby. I like the big ferries. I went
to Scotland a long, long time ago with the giant Finn McCool in a
small boat. He was seasick. Have you ever seen a sick giant?'
T have never Seen any kind o f g ia n t/ Said Greg. ‘M y frie n d SayS
my Mum is a giant, but she isn't really, ‘ said Greg. She isn't as
big as Grandad and he isn't a giant.'
No, your Mum isn't a giant,' said the leprechaun. Tve seen her
putting out the washing and she is tall, but not a giant.'
Greg was happy to hear this and he smiled at the leprechaun.
Then he thought about the rugby.
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T wish I was a leprechaun. I like watching rugby on television but
Mum and Dad won't take me to see a match. ‘
The leprechaun smiled at him and Greg noticed that the dog was
wagging her tail and a little bird was sitting on the leprechaun's
hat and a mouse was peeping out of his jacket pocket.
T really wish I was a leprechaun/ said Greg. 'Small animals like
you/
You want to be a leprechaun?' The little man was very surprised.
Most children want to be a giant. You are the firs t one I have
met who wants to be small/
T want to be a vet when I grow up and look after animals/
explained Greg.
Suddenly he saw that the leprechaun's shoe lace was not tied.
W ill I tie your shoe lace for you?' he asked politely.
Yes, thank you/ said the leprechaun and he put his foot out to
have his long lace tied.
Greg was not very good at tying laces, but he did it in the end.
‘Thank you. That was very kind of you. There are no rugby
matches on in the summer, so I cannot take you to one, but if you
want to ride the horse I will have a word in his ear and he will let
you get up on his back every day of the holiday.'
Oh, thank you/ said Greg. T would love that. I have sugar lumps
to give to him before I go to bed.'
He held out his hand to show them to the leprechaun. The
leprechaun took something out of his pocket.
Take these 5 lumps of sugar/ he said. 'That will make 8
altogether/
'Bye/ said the leprechaun and he just disappeared as Greg's Mum
came out for him.
T saw a leprechaun/ said Greg.
'Did you fall asleep out here?' Mum said.
Greg was going to say that he really had seen a leprechaun but
Mum was laughing at him so he said nothing.
He thought ‘She will see me tomorrow on the horse and know
that the leprechaun worked his magic/
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You know the story about Finn McCool and the Scottish giant, but did you
know about Finn's friend the leprechaun? Do you know that leprechauns
are clever little Irish elves who have lots of gold?
Finn McCool sat in his Irish castle and the Scottish giant sat in his
Scottish castle counting th eir bags of gold every day. A little leprechaun
sat beside Finn McCool helping him to count his gold coins because Finn
was not good at his sums.
One day Finn's wife said,
nGo over to Scotland to find out how much gold the giant over there has
in his castle."
Finn started to build a path a path from Ireland to Scotland. At the same
time the Scottish giant's wife said,
"Don't sit in here all day counting your gold. So over to Ireland to see Finn
McCool."
The Scottish giant started to build a path from Scotland to Ireland.
When Finn McCool saw the very big Scottish giant coming across the
path, he was very frightened and dressed up as a baby. The Scottish
giant ran away when he saw the baby because he thought that it was
Finn's baby. He thought Finn McCool must be enormous to have such a big
baby. He ran back to Scotland and pulled up the path as he ran and threw
the rocks into the sea.
This annoyed the leprechaun because he wanted to know how much gold
the Scottish giant had in his castle. He said to himself,
" I know Finn McCool has 95 bags of gold because I count them every day.
How can I find out how much gold the Scottish giant has in his castle?"
He said to Finn,
" I want to go to Scotland to see the Scottish giant.”
Finn McCool said,
" I will take you in a boat to Scotland, but I will not go to the Scottish
giant's castle. He's enormous and I'm afraid of him."
So they set o ff in a boat and soon reached Scotland. Finn sat on the
beach and made a giant sand castle and the leprechaun went to visit the
Scottish giant.
"How much gold do you have?" he asked the Scottish giant.
"How much gold does Finn McCool have?" said the Scottish giant.
"45 bags," said the leprechaun
“Bring me his gold and I will share it with you," said the Scottish giant
slyly.
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" I will have 89 bags if you bring Finn McCool's gold. I will give you 13 of
them," promised the Scottish giant.
So the leprechaun went away to find Finn and to tell him how much gold
the Scottish giant had in his castle.

Arithmetic question.
T^e Irish giant, Finn McCool, had 45 bags of gold. I f the leprechaun gave
t^e Scottish giant Finn's gold, the Scottish giant would have 89 bags of
gbld. How many bags of gold does the Scottish giant have in his castle?
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Maegan.
Maegan lives in Canada with her Mum, her Gran, her Grandad and lots of
pets. Sometimes it is very cold where she lives and she can skate and ski.
In the Spring the snow melts and the flowers start to grow again. I t is
time to help Gran and Grandad in the garden. Every year Gran and
Grandad grow beans, lettuce and tomatoes and lots of flowers.
'Come on, Maegan, Til take you to the gardening shop to buy some seeds
fo r your garden/ said Mum.
MY garden? I thought it was Grandads garden/ said Maegan.
Yes, it is. But he says you can have a little bit to grow your own favourite
vegetables and flowers/ explained Grandma.
But I like all the vegetables Grandad grows/ said Maegan.
'Then you can have a vegetable growing competition/ suggested Grandma.
'What does that mean?' asked Maegan.
“Just grow the vegetables and I'll explain when they come up/ said
Grandma.
Mum and Maegan went down to the gardening shop. Maegan chose a
packet of dwarf beans, curly lettuce seeds, tomato seeds, turnip seeds,
sunflower seeds and marigold seeds. Mum loved tomatoes, so she bought a
packet of giant tomatoes seeds and said she would grow them.
Mum said, 'Enough! Grandad is giving you a little bit of th e garden, not all
of it/
Maegan looked afte r her garden every day a fte r school and at weekends.
Grandad helped her dig it. Then he showed her how to plant the seeds.
Every day when she came in from school, she looked to see if they had
grown. One day her Mum said,
'Do I see something green in your garden?'
Some of the seeds had started to grow. Maegan looked afte r them
carefully. She watered them when it was sunny and pulled out the weeds
when it was wet.
In a few weeks some of the plants were taller than Maegan. She looked at
the label. I t said 'Sunflowers/ They were very tall flowers. The beans
were growing high and she had to put in sticks to hold them up. The
tomatoes were growing little baby tomatoes.
T looked at all my tomato plants and I counted all my tomatoes this
morning. I have 134 tomatoes growing. How many tomatoes are on your
plants. Mum?
There are 12 on each plant and 8 plants are growing well, so that makes
96 tomatoes/ said Mum.
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'What about Grandad's tomatoes?' asked Maegan. 'Do you know how many
he has growing?'
Yes. You have 23 tomatoes less than Grandad. I have just counted them/
replied Mum. ■
Maegan was looking forward to eating the tomatoes with the lettuce. She
knew Grandma would cook the beans and turnip for her when they were
ready. Perhaps she would make turnip soup if they grew big enough.
Maybe one would grow so big, everyone would have to help to pull it out of
the ground.
Think about all the vegetables. What are you told about them? How many
turnips? How many beans? How many tomatoes? Who grew them?

Arithmetic question.
Maegan, Mum and Grandad grew vegetables and flowers in the garden.
Maegan counted 134 tomatoes growing on her plants. Mum said that she
had 8 plants growing well with 12 tomatoes on each plant and that made
96 tomatoes. Maegan had 23 tomatoes less than Grandad. How many
tomatoes did Grandad grow?
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The weekend visit.
Emma, Holly and Julia were visiting their Aunt Mary for the weekend. Their
parents had gone to a wedding and no children had been invited, so Aunt Mary
had taken them to her house for the weekend.
When they arrived at Aunt Mary's, the baby was fed quickly and put to bed.
Then Aunt Mary and the girls looked in the freezer. She always had meals ready
for visitors to give her more time to talk to them.
T il have the mince and make some pasta to go with it/ said Aunt Mary.
‘That sounds good/ said Emma, ' I'll have the same.'
Holly was about to say that she did not like mince when she remembered that
Aunt Mary's mince was different from any she had ever tasted anywhere else. V.
' Did you put in tomatoes, onions and kidney beans?' she asked.
‘Yes! And many herbs to give it flavour and some chillies to make your tummy
warm/ replied Aunt Mary.
'Ill have some too, please/ said Holly.
They put the tub of mince in the microwave and put some pasta in a pot of
boiling water. I t was soon ready, then eaten, so they took some banana bread
just in case there were empty spaces in their tummies.
They could not go out in the car, or go shopping to the supermarket because
Julia was sleeping upstairs, so Aunt Mary said.
Will you help me to sort out some of my photographs, please? I have some of
your Mum when she was a little girl '
'Oh, yes. We would like that!' they both said.
Aunt Mary disappeared into the cupboard under the stair. First she walked in,
then she bent over, then she knelt down and crawled along the floor as she
pulled out boxes and boxes full of photographs from the very back of the
cupboard under the stair.
'Try to carry them into the sitting room. I f the boxes are too heavy just drag
them along the carpet/ she suggested.
They all sat on the floor and looked at all the photographs.
'Who are all these people?' wondered Emma.
Holly said, ' Why are they wearing such strange clothes?' as she looked at a very
old photograph.
'They are your Grandad's Grandmother and Grandfather/ explained Aunt Mary.
They are your great great grandparents. They lived a long time ago before there
were computers/
'How did they manage to write letters?' enquired Emma.
'Pen and paper! Many people still use that way of writing/ Aunt Mary reminded
them.
Aunt Mary gave them a bundle of photographs and said,
'There are photographs of your Mum, your Aunt Nicola and your Grandad in there
somewhere/
They soon had them picked out and Aunt Mary said,
'Would you like to keep them? I have too many old photographs.'
‘We have some at home/ said the girls, 'but we would love to have some more.'
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Aunt Mary counted out 27 photographs
their family. There were 9
photographs of Grandad when he was a boy, 4 of his wedding to Grandma and 14
of their Mûm and Aunt Nicola as children, and told them to keep them safe and
put them in a photograph album when they got home.
The girls stayed with Aunt Mary until Sunday night when she took them back to
their house in her car. They took a long time to unpack everything they had
collected and it was almost their bed time when they finished. They just had
time to put the photographs in the album. Mum came in to say 'Goodnight.'
T put Aunt Mary's photographs in the album and now we have 43 photographs,'
said Emma sleepily.
'How many did you have before aunt Mary gave you some?' said Mum.
No one answered. The girls were all sleeping.
When they came in from school on Monday, Mum said
'Remember to phone Aunt Mary later after you have done your homework and
thank her for looking after you at the weekend. Don't forget to tell her you put
all the photographs in the album. How many do you have now?'
Think about the photographs and what you are told about them. Think carefully
about how many Aunt Mary gave the girls. Perhaps you could draw a picture to
help you think about this story.

Arithmetical question.
Aunt Mary gave the girls 27 photographs of their family. There were 9
photographs of Grandad when he was a boy, 4 of his wedding to Grandma and 14
of their Mum and Aunt Nicola as children, and told them to keep them safe and
put them in a photograph album when they got home. Emma and Holly put them in
the photograph album then told their Mum that they had 43 photographs in the
album. How many did they have before Aunt Mary gave them some?
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Normandy.
I t was the summer holidays and the annual three week family gathering
had been arranged for all the relatives. Every year Rachael and her
brothers had been taken on holiday by their parents, but their holidays
were always different from the ones which the travel agents arranged.
This year they were in Normandy where Aunt Geraldine had rented a very
large house which held everyone. All four grandparents were there with
all the aunts, uncles and cousins. The relatives came from Edinburgh,
Glasgow, the Scottish borders, the south of England and Italy. There had
been the usual difficulty packing everything and everyone into the cars,
but eventually they had set o ff with Stefan saying every five minutes,
'How fa r now. Mum?'
'600 miles.' replied Mum.
'What's that in kilometres?' asked Rachael.
Too far!' said Dad.
At every stop some of the children wanted to try another car and
sometimes this caused difficulty when four of them wanted to squeeze
onto three seats.
This is worse than organizing an expedition up the Orinoco!' Grandad
muttered.
Everyone wondered how he knew that because he spent most of his spare
time playing golf.
Where's the Orinoco?' said Stefan.
'You'll know soon enough,' muttered Grandma. 'You and your Grandad will
both be going there soon if you don't keep quiet!'
The children were sleeping when they crossed on the ferry to France,
then they spent hours the next day driving around the countryside having
picnics and looking at places which the grown-ups said they would find
interesting. They looked at the places where many people had been killed
during the war and Rachael shivered because she was sure there would be
ghosts around.
I t had been very dark when they had arrived at the house as it had taken
them some time to find the correct road to the house, even though
Geraldine had carefully written out the instructions for them and marked
the route out on maps.
'This is the wrong place!' said Grandad as soon as he saw the house. 'We
never paid for anything as grand as this!'
Maybe Aunt Geraldine won the lottery and this is her present to us,'
suggested Rachael.
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Grandma's fe e t were sore. 'Don't look a g ift horse in the mouth. Just find
the beds and get into them. They can throw us all out in the morning if
we're wrong.'
Grandma was .always telling them not to look a g ift horse in the mouth.
None of the children were sure what it meant, but Grandad said it was
her way of telling them not to criticise a present. Rachael went to bed
wondering about what would happen the next day when they were evicted,
but the bed was comfortable and she did not worry for too long.
The next morning Rachael took her little cousin Victoria out into the
garden to play. I t was huge and there were beautiful flowers, rows of
vegetables and some parts which were quite wild and full of large stones.
Victoria lived in a small house in Windsor in the south of England and
loved tCLrun wild in big gardens.
When they went back to the house fo r something to eat, the grown-ups
were talking about the holiday house.
Well I can't see anything wrong with the place. Maybe the neighbours
are not very friendly
I can't think why they rented out this huge place
so cheaply,' Grandma was saying to Aunt Geraldine.
The house is wonderful and there is nothing to worry about. Just enjoy
the holiday. This is the firs t time we have had so much space.' advised
Aunt Geraldine. So Grandma wandered o ff to a quiet, cool corner of the
garden with her books, sun hat and lounger.
The days passed with everyone having fun. Each day the children ran o ff
to the wild part of the garden to play. Matthew always collected some
strawberries to eat and his big cousin, James usually gave him some more
so that he had enough to give to his Uncle Richard from Ita ly who was
chef for the firs t week. Rachael was the eldest grandchild and fe lt
responsible fo r her younger brothers and cousins. Her brothers said she
was bossy but Mum said she was sensible and kept them out of trouble.
So when Matthew and Victoria started to try to move a very large stone
she told them to leave it alone before they hurt themselves.
Won't stop. I can do what I want. You can't make me stop,' Victoria
screeched.
Drop it before it lands on your toe,' shouted Rachael.
Her brothers started to chant, 'Bossy Rachael! Bossy Rachael!'
'Do as you are told this instant!' commanded a loud Irish voice. 'Rachael is
trying to keep you out of trouble!'
Rachael recognised the accent from her last holiday in Ireland. The
smaller children stared at the stranger and Rachael turned round to
discover a lady wearing an unusual long dress with her brown hair braided
in colourful ribbons down her back.

2

Primary 6
'Clear o ff you little nuisances and leave my house alone. I don't want to
see you back over my doorstep until you have learned manners and good
behaviour/
Victoria's voice quivered as she asked 'Where will we sleep tonight?'
The Irish woman stared at her. 'What are you talking about? You never
sleep in my house. You just disturb my peace during the day then run away
before the sun sets. Now be o ff with you!'
‘Sorry/ said Rachael. T didn't know anyone lived here. Do you put up a tent
at night?'
‘A tent! Why would I sleep in a tent when I have a house with solid stone
walls?'
Suddenly Rachael realised she was talking to a ghost. Her Uncle Michael
would love to meet this woman. He was writing a family history going back
fo r hundreds of years and he had told her that her great, great - about
th irty greats - grandmother from Ireland had married a very important
soldier from Normandy and had moved to France to live in his house.
There was a story written about them and it could still be read in a big
book in Dublin Castle.
Rachael was a very polite girl and introduced herself to the stranger. She
explained that she was on holiday with her family. The lady smiled and
said, T have not told you my name yet; it is Catherine.' Then she explained
that her second name was a little difficult to say so she spelt it out for
Rachael.
'That's my Grandad's name!' exclaimed Rachael.
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The spaceship.
I t was 3999. Richard was on board the spaceship Pioneer 57. His family had
volunteered fo join the expedition that would explore some planets
identified as being habitable by previous excursions. The crew of the other
spacecrafts had studied the atmosphere, vegetation and water content of
the planets. Now the people on board Pioneer 57 would construct living pods,
leisure places and learning areas for the settlers who would come from
Earth.
There were many families on board Pioneer 57, but Richard's was one of the
largest family groups. He had three great grandparents, four grandparents,
great aunts and uncles and their families, both parents, his father's two
brothers and sister, his mother's sister and his own twin sister, Mary all
travelling with him. Everyone had different work to do on the spaceship and
it was important that families who joined the crew had a variety of skills or
could be responsible for one particular part of the spaceship. Most of
Richard's family was responsible for the computers that were used for
communication on board the ship and with other ships. Earth and the settled
planets. His Aunt Geraldine was a translator for Earth language and a few
other New Worlds languages. His great Grandmother, his aunt and three of
his uncles were Earth lawyers and they used the communication computers
to work for many people on other spaceships and planets.
Richard was 10 earth years old. He had spent his entire life on board
spaceships or on the planets that his family was preparing for settlers.
Richard preferred the Pioneer spaceships to the Adventure Spaceships,
even though there were less people on board. Sometimes he had a holiday on
Earth with his parents, or they visited a relative who had decided to live on
one of the planets. While he was on the spaceship, he went to the learning
rooms every day where his Great Aunt Jacqueline was one of the teachers.
Aunt Geraldine spent a little time each day teaching them languages.
For his tenth birthday. Great Grandma had given him a very unusual present.
At the start of the second Millennium, Michael, one of his ancestors, had
written out a family history going back to the first Millennium. Since then
someone in each generation had taken responsibility for recording and
updating the information. Richard was fascinated by the d iffe re n t lifestyles
of his ancestors. The first ones Michael had written about were a knight
from Normandy and tiis Irish wife. Michael said he had met her once when
he was on holiday in France, but she was a ghost by then. Richard wished he
could meet some of his ancestors.
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The Move.
I t was the start of the summer term in school and Marie Claire had
wonderful news for her Mother. She had been given a very important part
in the school's summer play. She dashed up the stairs to the fla t where
she lived with her Mother, rang the bell impatiently and started talking as
soon as her Mother opened the door.
'Miss Martin sent for me today and said....' Then she noticed the tell-tale
signs of a move to another house.
'Are we moving again?' she asked crossly. ‘Do I have to change schools
this time?'
Ever since her parents had separated, Marie Claire and her Mother had
moved house several times. Her Mother had always given her good
reasons for the moves. First they had gone to live near some of her
Mother's relatives. Then her Mother had found a teaching job, so they
moved near the school. When her Mother had saved some money, they
moved to a better house.
'Where is it this time?' she asked suspiciously, alarmed by her Mother's
silence.
‘We're going to move into your Grandma's house. She needs someone to
look afte r her and she will always be in when you come home from school
at night,' her Mother explained.
But the play! I want to be in the play!' she exclaimed.
'We must move soon,' replied her Mother. 'When you went to see your Dad
a few weeks ago, I went fo r an interview for a job in a school near your
Grandma and the letter came today to say I got it. They want me there in
a fortnight, so we may as well go now and settle in Grandma's house. You
can start school before me and tell me what it is like.'
'What do you mean? You aren't going to be my teacher?' Marie Claire
would hate to have her Mother watching her doing all her work or not
doing it sometimes.
Maybe next year, but this year I will be teaching the infants.'
Marie Claire stomped o ff into her room. She was miserable. They were
going to stay with a Grandmother she had seen only once and have her
Mother teach in the school. She knew there was no point in arguing, so
she packed once again. She should have known her Mother was planning
something because, when the television had broken down on Sunday, she
just said,
'We'll buy one in a couple of weeks. You can spend more time reading till
then. You don't read as much as I did at your age'
The next morning they both went to school to tell the head teacher that
Marie Claire was leaving. One week later they were in the car heading
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towards Grandma's house. They had sold all the furniture as there was no
room for it in Grandma's house. Everything belonging to them was in the
car.
On the way her Mother spoke to Marie Claire about her Grandmother and
the house.
‘She's a keen gardener, you know. She grows vegetables and beautiful
flowers.'
T thought we were moving because she need looking after,' said Marie
Claire in surprise.
‘She does!' said her Mother. She is getting old and forgets to cook proper
meals or do the housework. She prefers to work in the garden and does
not have a television. Her house is really too big for her, but she won't
move. I t is where her parents lived.'
Grandma opened the door as soon as they arrived and said to Marie
Claire,
‘Let me have a good look at you! You look exactly like your Mother when
she was a little girl.'
A fte r they had something to eat they started unpacking. Marie Claire's
room was a big one in the attic at the top of the house. She could see fo r
miles around, but it was time for her favourite television programme and
she wished she could watch it. Her Mum came puffing up the stairs, but
Grandma said she only went up there if it was really necessary.
‘Do you like your room?1Mum asked.
It's all right. I don't like the wallpaper or the carpet and I wish we had a
television,' Marie Claire answered.
‘Grandma has just suggested that, as there are seven rooms in the house
altogether, we can have three all to ourselves and she will keep the
others. We can buy new carpets and decorate them the way we like them,
the f irst thing we must do is go out and buy a television,' explained Mum.
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The Normandy Holiday.
Rachael was on holiday in Normandy in France with her family and many of
her relatives. She realised that the lady who was talking to her in the
garden of the house where they were staying was a ghost. She was not in
the least bit afraid of her, especially when she discovered that the lady
had the same name as her Grandad. Her Uncle Michael had told her that
her Great, great, about 20 great grandmother had gone to live in France
and now Rachael knew that this ghost was her relative.
'You look exactly like my Aunt Jacqueline/ she said to the lady. T think
you must be related to me because you have the same name as my
Grandad and I know someone in his family went from Ireland to marry a
French soldier hundreds of years ago/
‘Please introduce me to the rest of your family/ said the ghost.
T il bring them to you if you wait a minute/ suggested Rachael.
T have waited hundreds of years/ replied the ghpst. T can wait for a few
minutes to meet my relatives/
Rachael dashed o ff to gather all the family and bring them out to the
garden to meet the ghost. Some were à little afraid to come. Uncle
Michael grabbed his notebook and pencil. Grandma tidied her hair and
Grandad ran all the way to have a look.
'Good afternoon/ he said. ‘My name is Richard. May I introduce you to the
rest of your family? Or do you know them already?'
‘My name is Catherine/ said the ghost. ‘I am sure I know most of them by
now, but some have never come to my house to let me see them properly
and I do not go out much these days/ She smiled as she was told all their
names. ‘How strange! Many of the names are the same as my children and
grandchildren. Thank you all for coming to meet me. I have met some of
my relatives in the past because the family lived here fo r hundreds of
years. Now that I have met all 38 of you who are here on holiday, I know
479 relatives. I would love to meet the 63 relatives Richard has been
telling me about who did not come with you/
Every day of the holidays the family visited their ancestor, Catherine,
and learned all about her life so long ago. They were very sad when they
had to leave her, but she told them to come back next year fo r a holiday.
T il make sure no one else wants to stay on my land/ she said. T will just
walk around my gardens looking at the visitors and they will soon go away.
Perhaps some of you will stay here for ever some day/
Think about the relatives. Think about how many Richard introduced to
her.
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Arithmetic question.
/
Catherine said, ‘Now that I have met all 38 of you who are here on
holiday, I know 479 relatives. I would love to meet the 63 relatives
Richard has been telling me about who did not come with you.'
How many relatives had Catherine met before Rachael and her family
came on holiday?
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The cousins.
Marie Claire lived with her Mum and her Grandma in her Grandma's old
house. A t firs t she had not liked it at all because she had to move fa r
"... away from all her friends and her Mum was teaching at her new school.
The house was miles from anywhere interesting and Gran had got it cheap
becdûjse no one else wanted to live in it. Then she helped Mum decorate
théTdoms Grandma said they could have for themselves and she liked her
house a little better even though it seemed to be falling apart. Eventually
she made friends at school and took part in many school activities, so she
started to enjoy school again.
'Good news,' said Mum one night afte r she had been talking on the phone.
Marie Claire was not so sure about the good news. Her Mum had thought
telling her about the move to Gran's house was good news, and her job
teaching in the school was good news and being allowed to decorate their
rooms was good news. Marie Claire was sad because she had to leave her
friends, hated having her Mum around the school and was tired with all
the painting and decorating in her Gran's messy house.
'How good was the news going to be?' she wondered.
'Aunt Anne is coming fo r a visit with her three girls, Emma, Holly and
Julia,' said Mum.
'Wonderful!' said Gran.
Why?" said Marie Claire.
She found her cousins annoying as Emma and Holly were always arguing
with each other and she could never talk to them about anything without
one of them starting a disagreement with the other. Julia was still a
baby, so she could not talk yet.
‘Where are they going to sleep?' she asked suspiciously.
‘Don't worry,' said Mum. 'We'll tidy up one of the rooms Grandma never
uses and they can stay there.'
They all arrived by train when Marie Claire and her Mum were at school
one Friday and they stayed for the next week because it was a holiday.
Marie Claire was surprised to find that the girls did not argue so much
when they were visiting Grandma. She kept them all busy working in her
garden.
'Come and I'll show you how to take cuttings from plants,' she said one
day.
Another day she taught them how to prune the roses. They will just grow
wild if you don't look a fte r them properly.'
They all enjoyed working in the garden, although Marie Claire sometimes
wondered what it would be like to go shopping in town like her friends, or
go and see a film. Grandma did not approve of such pastimes and Mum said
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they all cost too much money. Eventually they all became interested in
the plants and how some plants flavoured food and how some could make
you feel better if you were not well.
'Remember we are going home tomorrow/ Aunt Anne said to Emma and
Holly when she heard the girls talking about growing tomato plants
outside.
'What will we do with our new little plants?' asked Holly. 'I have taken
cuttings of some of Grandma's nice smelling plants and I want to take
them home and put in Grandpa's garden.'
T il help you to wrap them in wet newspaper and put them in a box. They
will be safe until you put them in the garden at home/ offered Marie
Claire.
Holly and Emma gathered all their cuttings and plants and Grandma gave
them 6 bags of vegetables and 204 applies. Marie Claire was surprised to
discover that they had gathered 526 little plants and she was beginning
to be sorry that she had offered to help.
‘Where did these all come from?' she asked Emma.
'From all over Grandma's garden/ she replied. T gathered 371 and the
rest are Holly's/ she said.
Then why is Holly not helping?' Marie Claire shouted as she saw Holly
running o ff and leaving them both to do all the work. Now she knew why
Emma was always arguing with her.

Arithmetic question.
Marie Claire was surprised to discover that Holly and Emma were taking
home 526 cuttings and plants, 6 bags of vegetables and 204 apples. She
was beginning to be sorry that she had offered to help pack them,
especially when Holly ran o ff without helping.
Where did these all come from?' she asked Emma.
From all over Grandma's garden/ she replied. T gathered 371 and the
rest are Holly's/ she said.
How many are Holly's?
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x/

, Jeremiah's family.
Jeremiah was walking along the road, dragging his heels and school bag along
the pavement. I t was the first day of term and he did not want to go to
school, but he was happy to be out of the house. Since Dad had lost his job.
Mum expected him to do all the housework, cooking, washing and ironing
while she was at work and he took his new role as houseperson just too
seriously in Jeremiah's opinion.
When they both worked, they did not notice the mess in Jeramiah's room.
They just told him to keep his own room tidy - no one else had time to do it.
When they both worked, he had gone with his sister, Anna, to his Grandad's
fla t after school, eaten his dinner there, done his homework and waited for
his Mum or Dad to phone. All he had to do was go with his Grandad and Anna
in the lift down to his own floor in the block of high flats where they lived.
Now that Dad was out of a job, he collected Jeremiah and Anna from school
and made them change and do their homework as soon as they got home. He
noticed things like the mess under Jeremiah's bed. Dad called it disgusting!'
but Jeremiah thought it was a very interesting collection. There were old
crisp bags which may be worth a fortune one day, broken games which he
kept for spare parts, some biscuit crumbs which would be good for a pet
mouse, if he ever got one and a plastic bag with some photographs in it.
When he started school, his Grandma had always taken him to see her
favourite football team and he had collected the programmes. His Grandad
found 642 programmes in an old box at the back of a cupboard and gave
them to Jeremiah. Now he had 921 programmes which he kept under his bed
for safety.
Jeremiah loved his school holidays. He spent his time playing with his
friends and doing his own 'scientific' experiments. Although he was a keen
footballer, he had more enthusiasm than skill and only played when his
friends needed him on the team. He really enjoyed cycling and racing some
of his classmates through the park on his bike. His Dad had taught him how
to look after his bike, the best kind of tyres to put on it and how to use all
the gears properly. His Dad had worked in a garage and Jeremiah hoped to
work with cars when he was a grown up.
His other hobby was what he called 'chemistry'. Before she had left, his
Grandma had told him about different plants and how some were good for
magic. He was sure that if he tried long and hard and chopped up enough of
the correct plants, he would find some wonderful magic potion which would
make him the best footballer in the school, tidy his room at the snap of his
fingers, turn his Dad's cooking into something tasty or, at least, keep the
teacher in a very good mood.
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On the last day of the school holiday, he was going into his flat when he
heard his Grandad say, 'She's back from wherever she's been! That means
trouble for all of us. No peace! We'll have to watch everything we do and say
or who knows what will happen?
'Is Grandma back home?' shouted Jeremiah.
Yes,' said Grandad, Mum and Dad in the same miserable voice.
Grandma was different. Jeremiah had noticed when he was very small that
when someone annoyed her, she never really said anything to them. She just
flicked her fingers in a strange little way and something always happened.
Sometimes they sneezed for about five minutes. Sometimes they rolled over
on to their backs and just kept turning round in circles and rolling around for
ages. When the teacher told Jeremiah's Gran that Jeremiah's writing was
neat and tidy. Gran was so pleased that she flicked her fingers at the whole
class and they all floated and flew around the classroom.
'Gran! Gran! You're back!' shouted Jeremiah as he ran up to Grandad's fla t
without waiting for the lift.
Where have you been? I've missed you!' he said as he ran in and almost
knocked her over.
T had to go on a sort of shopping trip far away,' she replied. You are a big
boy now and it's time I taught you a few things. Every day after school you 'V
must come into the kitchen and learn how to cook a few spells.'
Jeremiah was surprised. He was amazed. He was horrified to think that his
Grandma was a witch and she was trying to turn him into a wizard. He could
not believe that Grandma was a witch, but only witches knew about spells and : V
real magic. He ran out of the door, away down to his own fla t to tell his Mum.
She was not surprised. She said,
Tm a witch. Anna is a witch, but she is too young to be trusted with magic.
Everyone in my family are witches or wizards, but we use our magic powers
only for the good of others. Listen to Grandma. She will teach you many
wonderful things.'
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The Yellow S tuff.
Since Anna's and Jeremiah's Gran had come home, life had been very
peaceful. Gran sent Dad out fo r job interviews and she and Grandad
tidied the flats when everyone was out. She rushed around the place
dusting and hoovering, making the beds and washing the dishes. When
they were finished, they jumped on to their motor bike and went out.
They always came back to collect the children from school but never said
whe^e they had been or what they had been doing.
‘Don't
y ask them!' said Mum. She knew her Mother and Father liked to
meet up with all th eir friends.
‘Who cares where they are?' said Dad. I'm glad that your Mother keeps
away from me.' He hated it when Gran waved her fingers in his direction especially when she made him spin round until he was dizzy or turn him a
strange colour. Once he had said that all the players in her favourite
football team were useless and she made his hands turn the same colour
as the team's strip. He fe lt silly fixing cars with gloves on but she would
not change them back until he promised to buy her a season ticket.
One day, when they were collecting the children at home time, they
noticed that Anna did not have her lunch box. Jeremiah said,
‘W ait a minute and I'll run back into school and find it for her.'
He looked everywhere. The teacher looked all over the classroom and the
janitor searched around the school. I t could not be found anywhere and
Anna could not explain what had happened to it. The next day she came
home with her hair all messy and said she did not know how she had lost
her hair clips, even though she had spent ages in the shop choosing them.
The day a fte r that she came home with her reading book in a plastic bag
the teacher had given to her. When Jeremiah said.
Where did you put your new school bag? I t cost a lot of money!'
Anna just started crying.
Gran looked thoughtful and said,
‘Just leave her alone. There's nothing wrong with a plastic bag. Tomorrow
I'll go and thank the teacher for giving it to her.'
The next morning all three set o ff fo r school; the children looking smart
in their school uniforms and Gran, wearing her biker leathers, looked a
little different from the other grown ups. The children went to class and
Gran asked to see Anna's teacher. Anna saw them talking together fo r a
while, then Gran smiled at the teacher, flicked her fingers and went away.
The class worked very quietly fo r the rest of that day and finished all
their work.
At the morning play time, Jeremiah was almost sure he saw his Grandma
sitting up a tree in the park across the road from the school. At lunch
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time he was sure he saw Gran in one tree and Grandad in another. They
had rigged up a pulley like the one in The Lighthouse Keepers Lunch and
they were passing things in a basket to each other. Jeremiah pretended
not to see them. At home time. Gran and Grandad were waiting fo r them
with the bike and sidecar. Jeremiah said,
’Did you two have a nice day/
'Wonderfuir they both said. 'We went out for a picnic/
Jeremiah decided not to ask them anything else especially as Anna was
crying quietly because she did not have her new pencil case.
When they got home, Gran said,
T know what's the matter with you, Anna. There are three girls in your
school who take everything they want from the other children/
How do you know?' sobbed Anna.
T just know!' said Grandma. Tm magic!'
Jeremiah did not say a word although he knew how she knew.
What can I do?' asked Anna.
On my last trip, I bought some things which help to stop those girls,' said
Grandma. Jeremiah will help me make up something fo r you. You go out to
play and don't worry about it.'
So Grandma and Jeremiah went o ff in to the kitchen, closed the door and
stayed in there all evening. Just when Anna was going to bed, they went
into her room carrying an old sandwich box very carefully and sat on her
bed. Jeremiah took the lid o ff and showed Anna the strange yellow stu ff
inside. I t looked a bit like glitter, but it did not sparkle.
When those girls come near you, drop some of that on the ground in
front of you and you will have no trouble with them,' said Grandma.
The next day, Anna took the box to school and remembered to take it
with her when she went out to play. She took her skipping ropes and her
sweets as well. Jeremiah came over to see her.
'How many sweets have you le ft in the packet?' he asked.
She counted carefully, '1,2,3,4,5,6,7,8/ she said.
Jeremiah said he had 5 sweets le ft and he was going to keep them until
afte r lunch. Suddenly, Anna saw the three girls coming towards her and
she scattered the magic yellow stu ff on to the ground in front of her.
'Give me your sweets and those skipping ropes!' demanded the one who
had pulled the clips out of her hair.
Yes, I want a game of skipping ropes with my friends/ said the one who
had taken her pencil case.
'Just give me the sweets/ shouted the greedy one who had stolen Anna's
lunch and eaten it.
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Take them/ said Anna smiling at them as she held the skipping rope and
sweets towards them.
The girls reached out to grab them from her hands, stood on the yellow
stu ff and stiffened like statues. No one could move them no matter how
much they pulled and pushed them. The bell rang for the end of play time.
The teachers came out and tried to bring them in.
'Perhaps we should leave them here and phone for their parents/
suggested Anna's teacher. There must be some reason why they cannot
move/
T think they will be free in a minute or two/ Jeremiah whispered to her.
She knew Grandma very well and did not ask any questions. The girls
suddenly fell over and were free, but they never went near Anna again.
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The Day Out.
Jeremiah and Anna had been bdek at school fo r a few weeks afte r the
summer holidays. The weather was still warm and they wished they could
go out to play every.day. Mum and Dad did not like them going out a fte r
school „dt night because they lived in a high fla t and they could not be
seen from the windows. On Friday night, Grandma and Grandad, who lived
in the same block of flats, told them to go to bed early and they would all
go out fo r the day on Saturday.
'All of us?' asked Anna. Tn the train or on the bus?'
No,' said Mum. 'Your Dad and I are going to stay and paint the kitchen and
the four of you can go on the motor bike and side car.'
The next day, they set o ff early and roared along the road before most
people were up. The children sat in the side car and Grandma and Grandad
took it in turns to ride the bike or be the pillion passenger. They would
not tell the children where they were going, but Anna and Jeremiah
hoped that it would be the seaside, even though they knew that Grandma
and Grandad did not like eating sandy sandwiches because they said it
made their teeth blunt.
They rattled and rolled along roads fo r hours, frequently stopping to eat
or stretch their legs. I t seemed that every time they turned a bend, the
mountains got higher and the bike went slower on the steep roads.
Eventually they came to a very high mountain which Grandad said was the
highest in Scotland and was called Ben Nevis. Grandma and Grandad had
arranged to meet people in the car park at the foot of the mountain.
'At last!' said the lady, 'We thought you would never bring the
grandchildren out for a walk.'
Do you remember Mr. and Mrs. MacSpitfire?' said Grandma to the
children. 'We have known them fo r many years and we often meet up.'
Suddenly Jeremiah remembered that he had met them in Grandma's fla t
in Glasgow. They had come for a New Year's Eve party and stayed for
about a fortnight. .
They walked up a little bit of Ben Nevis and saw fo r miles around. Then
they went down to the nearest town which was called Fort William and
walked down to the loch side. I t really was like the seaside and there
were many children playing together in the warm sun while the grown ups
sat and chatted. Grandma and Grandad seemed to know people
everywhere they went.

T love it here,' said Anna. T wish we could stay.'
We can,' said Grandad. Mr. and Mrs. MacSpitfire said we could all go to
their house and stay fo r the night. We must buy something for us all to
eat. Do you have any money with you?'
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Jeremiah had 43P and Anna had 76p which was 38p less than Grandad had
in his pockets. Grandma took the lot and went in to the pizza shop to buy
a pizza to take to the MacSpitfires. She had just turned in to the shop
door when she realised that the three boys in the shop were not buying
pizza - they were demanding money from the man who was serving.
'Stop there!' she roared.
'Just try to stop me ..' one o f them said angrily.
'I will!' shouted Grandma as she flicked her fingers at them.
Cali fhe police/ she ordered the man in the shop as the three thieves
tumbled and somersaulted through the air and tried to escape. All the
people passing by came to look in the shop at their antics. The police came
very quickly to their favourite shop and took the thieves away.
Grandma was given four pizzas as a reward and a letter to say that she
could have a fre e pizza every time she visited Fort William. All the people
who had come to watch the antics of the thieves fe lt so hungry when
they smelled the pizzas th at the shop was soon packed with customers.
On Monday, when Jeremiah's teacher asked if anyone had done anything
interesting at the weekend, all Jeremiah said was,
T went fo r a run with my grandparents.'
No one would ever believe what had really happened, except maybe the
teacher who knew Grandma very well.
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The MacSpitfire Visit.
Anna was very excited because it was almost Christmas and she was looking
forward to Santa Clause coming. She hoped he would bring her at least some o f
the presents she wanted. She had written a very polite letter to Santa Clause
asking fo r some presents, but Mum said that Santa did not have much money this
year and Anna had not to be disappointed if he did not give her everything she
asked for.
Jeremiah was very excited because this Christmas the MacSpitfires were
coming down from Fort William to visit Grandma and Grandad. The last time they
had come to visit, they had liked it so much in Glasgow that they stayed for two
weeks instead of two days. This time they said they were going to stay fo r two
weeks, so Jeremiah wondered when they would leave.
The day the school closed fo r the holiday, Jeremiah and Grandad went in to town
on the bus to Queen S treet station to meet the MacSpitfires and to bring them
to their fla t in a taxi. They were very tired, but they put some interesting
looking presents under the tree in Jeremiah's fla t before they went up to bed in
his Grandparent's flat.
The next day. Grandad said that everyone in his fla t was going into town to buy a
few presents. Jeremiah and Anna helped their Mum with last minute shopping at
the supermarket and Dad went to work. In the evening, a fte r dinner, they all
went into town to see the lights. They walked round George Square looking at all
the decorations and Christmas lights which looked like bells ringing. Anna was
fascinated and stood watching them blinking on and o ff.
T thought they would have been more colourful,' muttered Mr. MacSpitfire.
‘They're really only the same colour as ordinary light bulbs. Look at all the
children here. I t would be wonderful if th e lights were even more Sparkly.'
Mrs. MacSpitfire and Grandma looked at each other, then they spoke to
Jeremiah and Anna's Mum before they moved around the square talking to a few
other people. Then Mrs. MacSpitfire, Grandma, Mum and the other people all
stood together quietly in the middle of the square with their backs to each
other in a circle looking up at the lights. Jeremiah wondered what they were
doing, but Anna stood holding her Grandad's hand watching all around. Suddenly
the lights started changing colours from white to pink, blue, purple, red green,
yellow, orange and then the colours changed from being bright to dull to
sparkling to glittery. Everyone was amazed as the colours started to change
again as though they were drifting from one shade to another like paints being
mixed. Suddenly everything went dull for a few seconds, then the lights started
changing colours and sparkling, but this time there was the sound of bells playing
Christmas songs. Some people joined in singing the words and the noise of the
bells became louder until the square was packed and everyone was singing and
laughing. Everyone was so happy that very few noticed that the light had gone
back to their normal colour.

Mum, Gran and Mrs. MacSpitfire came back to where Anna, Jeremiah, Grandad
and Mr. MacSpitfire were standing.
'That was wonderful,' said Jeremiah. 'Was it difficult?'
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'The colours were easy/ explained Mum, 'but it was difficult when we knew we
had to give the bells 658 lights and 372 glittering streamers.'
'How many lights were changing colours?' asked Anna.
'There were 372 glittering streamers and 964 sparkling lighfs up th ere/ said
Mrs MacSpitfire proudly.
They were all pleased that everyone was so happy, but it was long past Anna's
bedtime, so they had to hurry and catch the bus. Grandad and Mr. MacSpitfire
were sitting together on the bus and Jeremiah was in front of them. He heard
Mr. MacSpitfire say,
'That was a magnificent display! They could never have managed it without Bella.
Everyone knows that no one is as good at magic as Bella MacSpitfire. She's
talked about all over the country.'
'Is she?' said Grandad. T thought she was famous fo r knitting scarves that were
so long the people who wore them were always tripping up.'
'My Bella is the best knitter for miles around/ snapped Mr. MacSpitfire.
'That's because you live away out in the country miles away from everyone/
replied Grandad.
'No body can knit a hat like Bella/ shouted Mr MacSpitfire.
People on the bus were beginning to look at them, but Grandma, Mum and Mrs.
MacSpitfire could not talk fo r laughing.
'You're right/ said Grandad. 'No one can knit a hat like Bella and I've never seen a
head like her hats. Bella's hats are the best foot warmers I've ever had.'
Jeremiah and Anna were glad that they had come to their stop and it was time to
get o ff, but Grandma, Mum and Mrs. MacSpitfire were laughing so much they
nearly fell o ff. Mrs MacSpitfire saw that the children looked worried. She said,
'Don't worry about thoSe two. They Started nurSery together, were in th e Same
class at school and have been friends all their lives, but both of them think they
are married to the witch with greater powers than all the other witches in the
world. Every time they meet, they start this argument until we stop them'
'What do you do?' asked Jeremiah.
'Watch!' Mum, Grandma and Mrs. MacSpitfire said.
'We'll have a competition to settle this once and fo r all/ said Grandma when they
came o ff the lift at Jeremiah's fla t and waited fo r Dad to find his key. 'but I
really want a cup of tea/
Grandad and Mr MacSpitfire sat across from each other on either side of the
fire with the children sitting on the rug waiting to see what would happen.
‘Just wait until Bella has finished her tea/ said Mr. MacSpitfire. 'She'll show you
how good she is at magic!'
'Oh, be quiet, Hamish! You should know by now we never compete/ said Bella as
reindeer horns suddenly appeared on her husbands head.
'Take a look in the mirror, Hamish/ said Grandad laughing until his nose grow into
a big round red ball.
Mr. MacSpitfire shrunk to the size of a kitten on the chair.
Grandad grew big fe e t and his shoes popped o ff.
Mr. MacSpitfire turned bright orange.
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Grandad jumped up and started dancing wildly round the room.
Mr. MacSpitfire whistled like a bird instead of talking and feathers sprouted all
over his face and hands. His arms started to flap up and down and he looked as
though he was going to start flying.
'Don't let them break anything,' shouted Dad.
The lights went out fo r a second and when they came back on Grandad and Mr.
MacSpitfire were back to normal.
'They're both good,' said Mr. MacSpitfire and Grandad together.
The rest of the holiday was very happy. Santa Clause brought Anna everything
she wanted. Mrs. MacSpitfire showed Jeremiah how to make noses bright red
and other magic tricks.
Arithmetic question.
I t was almost Christmas and the lights were on in the square. They looked like
white reindeers or bells ringing. Mum, Mrs. MacSpitfire, Grandma and some of
their friends gave.the bells 658 lights and 372 glittering tinsel streamers to
make the show more colourful. Afterwards Mrs. MacSpitfire told Anna that
there were 964 sparkling lights. How many lights were there when they went
into the square?

3

Primary 6

The Holiday.
Jeremiah and Anna were very excited because it was the long weekend
holiday from school and their Gran and Grandad had promised to take them
to visit Grandma's sister in Edinburgh. They had not gone anywhere all
summer because their Mum and Dad did not have much money. Their Dad had
lost his job when the garage where he had worked closed down and he had
been unemployed for several weeks.
Usually Gran and Grandad travelled everywhere on their motor bike and put
the children in a side car, but parking was difficult in Edinburgh outside
Great Aunt Aggie's house, so they were going on the train. As soon as they
came home from school on Wednesday afternoon, they changed, had their
dinner and got on the bus which took them into the train station. They got
on the Edinburgh train and were there in less than an hour. Grandma's sister
lived in the centre of town and was waiting for them at the station. They all
took a taxi down to her fla t because they had cases with them and it was
almost Anna's bedtime.
Early the next morning they were wakened by very loud tuneless whistling
coming from the kitchen. Grandad had warned them that Auntie Aggie was
not a very good cook and she knew it. He told them to listen to the whistling.
She whistled when she cooked. When she was doing something easy like
putting bread in the toaster, the whistling was fairly quiet and cheerful, but
as she started to burn things or could not follow the recipes, her whistling
became very loud and tuneless. That morning she was so noisy, the local dogs
were barking and howling and the birds were scared into silence.
Jeremiah and Anna went into the kitchen and heard Grandad say,
Tm quite happy with a bit of toast. You shouldn't have bothered the soup
and black pudding.'
They both tried to creep away before she saw them, but the floor creaked
and she shrieked.
Breakfast's ready! You must eat plenty if you are going to be going around
Edinburgh all day.'
Just then Grandma came in and said,
'Their Mum is very strict with them. They must have cereal and milk every
morning and a little bit of toast and that's all. I brought a packet of their
favourite cereal with me. I f I don't obey her rules, she may not let me take
them on another trip.'
Jeremiah and Anna smiled and gobbled up their breakfast while Auntie Aggie
had a big plate of soup with little bits of black pudding floating in it and
Grandad and Grandma had some toast. There was some toast left, so Auntie
Aggie dipped it in her tea and finished it o ff, then she put her hand in the
sugar bowl, stirred the sugar around, found her false teeth and put them in.
She was sure that the white sugar kept them white and she liked the taste
of sugary teeth, so she put them in every night before she went to bed.
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'That was lovely/ she said. Tm ready for anything now. Would you like to go
to the castleZ
They all set o ff on the long walk from Aunt Aggie's house to the castle
carrying the picnic lunch Grandma had prepared. They saw where Kings and
Queens had lived a long time ago. When it was time to go home. Grandad
said,
'Let's go in fo Macdonald's. I f II be my treat.'
'Such a waste of money!' said Aunt Aggie. *1 was going to cook some
scrambled egg with beans and cabbage.'
T insist on Macdonald's!' said Grandad.
The next day Aunt Aggie took them a tour around Edinburgh. When it was
time to go home. Grandma said that they would have a take away meal to
give Aunt Aggie a rest from her cooking.
You people from Glasgow must be very rich!' she said. T thought we would
have jellied eels with some mashed potatoes, I could open a tin of tomatoes
to put a bit colour on the plate.'
T fs the children's special holiday,' said Grandma. T like Indian food. What
about you? They all had an Indian take away meal that night.
Early the next morning, Jeremiah wakened up to the most awful noise in the
kitchen. He rushed out of the room into the hall and Grandad stopped him
before he ran into the kitchen.
T forgot to tell you about this,' he said.
1Whafs making that noise?' asked Jeremiah.
You had better go and look for yourself,' said Grandad. ‘Don't be afraid!'
Jeremiah went slowly in to the kitchen. Aunt Aggie was marching up and
down like one of the soldiers at the castle wearing a long purple kilt and a
big orange jumper and playing the bagpipes. She sat down on a chair when
she saw him and sighed loudly. She had no breath left for talking. Grandma
was standing at the cooker, stirring a pot. The smell was terrible. She
turned round to speak to Aunt Aggie.
T told you not to try anything fancy for us,' she said. There was no need to
cook mince with prawns for our breakfast, even if it is Sunday. Don't worry
about it. That dog upstairs deserves a special treat now that he has stopped
howling. Jeremiah, hurry up and get dressed and run up to the neighbours
with this mince before Aunt Aggie changes her mind.'
Jeremiah dashed back into the room put his clothes on, and rushed out. He
ran right into an old man wearing a long kilt and carrying bagpipes under his
arm.
'Oh no!' Jeremiah thought. He's going to start! Now we are going to have two
of them playing in the kitchen.'
The man looked at him and said,
'Do you have anything to do with that old woman in the kitchen - the one
torturing the bagpipes and making a stink bomb?'
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'She's my Great Aunt Aggie, my Grandma's sister,' said Jeremiah.
'Be a good boy and tell her to stop cooking. The smell is awful, enough to
make a ghost sick. And make her stop playing those bagpipes. We want a bit
peace in this house.'
'Do you live upstairs?' asked Jeremiah.
No, I live here. Aggie has lived here for 89 years,' said the old man. 'She has
lived here 243 years less than I have lived here. I f you can tell me how long
I've lived here. I'll introduce you to my friends '
Just then Grandma came in with the mince. She said, 'Hello Johnny. You're
looking well. What have you been doing since the last time I was in
Edinburgh?'
Not much. I've been round all the old haunts. Can you tell your sister to be
quiet?1
You won't hear those bagpipes again,' said Grandma. And I think I know how
to stop the whistling,'
Jeremiah and the old man went in to the kitchen. Aunt Aggie was playing the
bagpipes but the noise was no louder than a mouse squeak. That afternoon
they went out and bought her a microwave and took her to the supermarket
to buy lots of ready made meals that she just had to put in the microwave
and warm up.
‘Thank you,' said Aunt Aggie. With all this free time I'll be able to do
something I've always wanted to do!'
What is that?' asked Anna.
'Learn to play the trumpet,' said Aunt Aggie. You'll hear me next time you
come.'
Arithm etic question.
Aunt Aggie was a very old lady and had lived in the same house for all of her
89 years. She has lived in the house 243 years less than the old man.
Grandma used to live in the house, but she moved out when she was 18 to go
and live in Glasgow. How long has the old man lived in the house?
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The Surprise.
Jeremiah wakened up in the middle of the night. The phone was ringing. I t
sounded very loud. He slipped out of bed and went towards the open
sitting room door to find out what was happening, but his Dad saw him
coming and quickly sent him back to bed. The next morning, Jeremiah was
so sleepy and Mum and Dad were in such a rush, he forgot to ask about
the phone call. That night, afte r Anna had gone to bed, Mum said.
Have you ever heard Grandma talking about her twin brother, Oswald,
who went to Australia many years ago? He is always writing to her or
phoning, but he has never come back home/
Jeremiah nodded.
'W ell/ Mum continued, he phoned us last night to say that he was at the
airport in Australia and he was coming as a surprise to visit Grandma. He'll
take a week or two to reach here as he is stopping o ff some places on the
way home. Don't tell Grandma - he wants to surprise her. Grandad knows,
but you must not mention it to Anna because she forgets to keep secrets/
Grandma had told Jeremiah and Anna stories about all her brothers and
sisters when they were children and Jeremiah knew that Uncle Oswald,
Mr. MacSpitfire and Grandad had all been friends at school. They had
been in the same class as Grandma and her cousin, Bella. Jeremiah
wondered what Uncle Oswald was like. He had seen a programme on
television about a man who wrestled with crocodiles in Australia and
wondered if Uncle Oswald had caught many. He hoped Uncle Oswald had a
surf board.
Jeremiah went home from school every day and whispered to Grandad,
'Is he here yet?'
Grandad always shook his head until one day Jeremiah said,
'Do you think he will ever come?'
He'll come!' said Grandad.
A fte r a couple of weeks, Jeremiah forgot about Uncle Oswald, so he was
very surprised to be wakened early one Saturday morning with banging at
the door. A loud voice boomed.
Open up! I've arrived! I f s me! Oswald/
Uncle Oswald had arrived. He was the tallest and the hairiest man
Jeremiah had ever seen. He had a long, thick bright red beard, hair pulled
back into a pony tail tied with a leather lace, a curly sheepskin coat, an
enormous leather rucksack oh his back and a huge case in each hand. Anna
peeped out from behind Jeremiah, but Uncle Oswald soon saw her and
said,
'Anna! You're just like your Grandma! And this must be Jeremiah. You look
like me when I was your age. Hello, Rosie. You look a bit different from
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the last time I saw you, but you were only about a fortnight old. And you
must be John. Pleased to meet'you/
I t was early, so Dad made breakfast fo r them all while Mum told uncle
Oswald all the latest family gossip. Then she phoned her Mum and Dad
and asked them to come down to see her fo r a minute. Jeremiah was sent
to open the door and Grandma rushed on in to the fla t to find out why she
was wanted and Grandad hurried in to see his old friend.
'Uncle Oswald seems to be great fun/ Jeremiah whispered to Grandad.
He's too much fun when he meets up with your Grandma! And if Bella
MacSpitfire comes to see him, the whole of Glasgow will be in an uproar/
Jeremiah could not wait for the fun to start. He wondered if Mum would
be very cross if he phoned Mrs. MacSpitfire and told her about Uncle
Oswald. He did not have long to wonder because he heard Uncle Oswald's
loud voice saying,
'I phoned Bella and Hamish MacSpitfire when I stopped in London to let
them know I was coming. They said they would be down tomorrow to see
me/
The rest of the day was spent catching up with all of Uncle Oswald's news.
He had been all over Australia. He had worked as a sheep farm er, mined
for opals, caught some crocodiles, been a chef on a train, worked in a
bank, gone fishing and had many adventures.
Next morning, the MacSpitfires arrived. Jeremiah wondered what would
happen now. Mrs. MacSpitfire looked at Grandad and said,
Andy, do you remember that time at school you got into trouble when
those mice came out of your pocket? The teacher was standing up on her
desk screeching at you to get rid of them and they just kept appearing! I t
was so funny/ she said and everyone started laughing.
‘Children don't do things like that now in school/ muttered Grandad.
‘They're too busy with their computers and televisions and phoning their
friends to know how to have some fun in school. In our day we wouldn't
have sat there hour afte r hour, day in day out working away without a bit
of fun/
Jeremiah and Anna were shocked. ‘We'd be sent home in big trouble if we
let mice run around the classroom/ said Jeremiah.
‘Our teacher liked mice!' four voices chorused. And our friends enjoyed it
and we never did anyone any harm - no bullying or disobeying the teacher/
explained Uncle Oswald.
Anna, Jeremiah, Mum and Dad listened while Grandma, Grandad, and the
MacSpitfires remembered their schooldays.
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'Maisie, do you remember when we made the frogs do gym with us?' Uncle
Oswald asked his sister. That horrible boy who always pulled your_hair '
wasn't so keen to go riear you when the frogs sat on your head.'
They spent the whole afternoon remembering about their schooldays.
The others listened to tales of magic beans which really did make anyone
who ate them jump and bounce all over. They tried to imagine what it was
like to try to sit on school chairs that squealed and squeaked then ran
away when children went near them. Jeremiah's favourite was the box of
pencils which could do school work. Anna wished she had been there when
the playground turned all soft and bouncy.
‘How did you manage all those tricks?' Jeremiah asked.
‘We were learning magic at the same time, so we did some tricks every
day. The most we ever did in one week was when we were leaving Primary
school and I did 104 tricks, but your Grandma and Uncle Oswald managed
854. Your Grandma was talking about it last time we met. She said she
had done 374 of those tricks. You really need to have a good imagination
to do that many,' said Auntie Bella.
How did you get o ff with all those tricks? I'd be thrown out of school'
said Jeremiah wondering what his teacher would do if he tried some.
Easy enough,' said Uncle Oswald. ‘Aunt Jenny, your Great Grandma's
sister, was the head teacher. She was really quite proud of us because
she had taught us some of the magic herself.'
A rithm etic question.
When Grandma, Uncle Oswald and Auntie Bella were at school and learning
magic, they did some tricks every day. The most they ever did in one
week was when they were leaving Primary school and Aunt Bella did 104
tricks, but Grandma and Uncle Oswald managed 854. Grandma said she
had done 374 of those tricks and it was easy to do that many if you had a
good imagination. How many tricks had Uncle Oswald done?
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