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Summary
This article examines the role of graphical work in
data handling in the early years of schooling

◆INTRODUCTION◆

FOR the primary teacher the addition of statistics
or, more accurately, the expansion of statistics
in

the school curriculum provides another strain on an
already crowded curriculum. Yet the need for an ex-
pansion of statistics education cannot be ignored. One
only has to read a newspaper or government docu-
ment to realise that a variety of statistical informa-
tion is used as a means of communication. With the
advent of computers and other associated technolo-
gies the use of statistics and, in particular, graphical
displays is likely to increase.
Educational organisations have acknowledged the
increasing significance of statistics in the curriculum.
For example, this is reflected in the Australian Edu-
cation Council’s Statement for Australian Schools
(1991), the National Council of Teachers of Math-
ematics Curriculum and Evaluation Standards for
School Mathematics (1989) and in the current Brit-
ish National Curriculum where a significant compo-
nent of the Mathematics Curriculum is directed to-
wards “Data Handling”.
In light of the pressure to expand statistics educa-
tion, the question facing most primary teachers is not
whether statistics should be included in the curricu-
lum but rather how to utilise activities with a statisti-
cal component effectively within the elementary cur-
riculum. For the primary teacher this is a major prob-
lem. As indicated previously the primary programme
is already crowded. Furthermore, Hawkins (1993) has
noted the relatively low level of statistical education
of primary teachers which places an additional strain
on any attempt to expand statistical education in the
curriculum.
At this juncture the paper will focus on one compo-
nent of statistics in the primary curriculum, namely,
graphing. A major concern is that the learning of
graphing could be reduced to algorithmic learning.

Data (such as height), favourite television programme
and so on, might be collected in a mechanical way. Stu-
dents would then, for example, “plug” the information
into a bar graph and answer the usual type questions,
such as who is tallest, what is the most popular pro-
gramme and a myriad of other factual or low-level in-
terpretative questions (questions that can be answered
directly from the data). An examination of many of the
activities suggested for teachers reveals the danger of
“algorithmic graphing”. While drawing a graph and
answering factual or low-level interpretative questions
are components of developing graphical skills, these are
not the only components. In fact, in terms of the ability
to use graphs in problem~solving situations or to ana-
lyse critically data in newspapers, on television or in
other documents, these are the least important compo-
nents. The danger that these low-level activities will
become the focus of graphical education is further ex-
acerbated by primary teachers’ limited experience with
statistics.
There needs to be a framework established which ena-
bles the primary teacher to focus on the significant as-
pects of the topic. One aspect of graphicacy, the need
for an overall conceptual framework for “integrating’
the various types of graphical forms into a curriculum
has been discussed by Rangecroft (1991 a, 1991 b). Such
a framework is a necessary but not sufficient require-
ment for an effective programme. In developing the
various components of graphicacy as outlined by
Rangecroft there is still an inherent danger that what
will be developed are the algorithmic aspects of both
drawing an interpreting graphs. The question that needs
investigating is, “what are those aspects of graphing that
need specific emphasis?” The remainder of this article
concentrate on three particular components that are key
to comprehending graphing:
• the nature of data
• alternative representations
• prediction.
These should be stressed within a graphing activity in
the primary school. It should be noted that these com-
ponents are often implicit aspects of activities for sec-



ondary students, but the foundation should be laid
early. Furthermore, they should be an explicit focus
of a graphing activity at the primary level.

These three components are now explored and
examples are included. In discussing these compo-
nents it is not realistic to suggest that primary teach-
ers annex another topic - graphing - to the curriculum.
Rather, the teaching of graphing needs to be inte-
grated within the current curriculum. There are many
graphing activities that are currently undertaken by
students, and these can be modified or expanded to
help develop primary students’ comprehension of
graphs fully

.

◆NATUREOF DATA ◆

Students should explore the assumptions under-
lying the classification of data and interpreta-
tion of the meaning of data.

What do we understand by  the word data? There
are many graphing activities that are currently used
in primary schools that can lead to a discussion of
the meaning of data. The activity that will be de-
scribed in this article concerns the collection of data
on pets. Animals are a topic of general interest to a
majority of students, and when discussing animals
the idea of pets often arises. In classes the author
has visited a discussion of pets has been raised in a
variety of contexts. For example. an announcement
on the morning radio about a lost pet, a new pet to
talk about or, as happened on one occasion, a dog
walked into the classroom. Whatever the initial in-
cident that leads to a discussion of pets, the situation
provides a natural opportunity to discuss pets. Within
the discussion one question is, “What pets do the
students have?’’ This question provides a starting
point for the activity.

 The following conversation took place when stu-
dents were discussing drawing a graph about their
pets. These students were about 7 years old and had
some experience with pictographs. John looked very
worried, and the teacher could see him nodding his
head up and down as if he was trying to count. When
asked what the problem was, the following conver-
sation took place (these are edited parts of the con-
versations)
John: They keep moving?
Teacher: What keep moving?
John: The fish ... I can’t count them?
Teacher: What can you do?
John: Guess?... I have lots of fish.
Jackie: You can count the fish together.
Teacher: Jackie, can you explain’?
Jackie: They are all one fish

John: That’s not fair!

In another group the problem of fish was also causing
a problem.
Sandy: Twenty fish.
Paul: Sure.
Sandy. I got them for my birthday.
Jean: That’s too many pets.
Sandy: I’ve got 20 pets.
Jean: My two dogs are just as many pets - they’re
bigger
Sandy:  Twenty is more than two.
Sue: But you’ve only got one tank.

Both these conversations deal with the problem of
defining the concept of fish as a pet. From the teacher’s
perspective the issue of what constitutes a pet, per se, is
not an important question. However, the debate provides
an excellent opportunity to discuss the implications of
any definition”. What does the graph look like if each
fish is considered an individual pet? What happens if
one tank is the pet? How about students who have a cat
plus kittens versus just a cat? If the students are allowed
to design a graph using the alternative “definitions” they
will look very different. But the data are the same? The
students are starting to explore the importance of as-
sumptions in comprehending the nature of data. Even if
two students (or groups) select the same type of repre-
sentation, depending on the “definition” of a pet the re-
sult will look very different. A pictograph in which each
fish represents a pet is likely to look as if fish are far
more popular than in a situation where the tank repre-
sents the pet. Through this exploration the students start
to comprehend that the visual impact of a graph can
depend on how they define the terms. In the primary
grades one does not need to try to develop this in detail.
What is important is that students realise that data may
not be “clean”. They start to realise the importance of
alternative solutions.

This type of discussion is possible in many activities
that are currently part of the primary programme.
When students are asked questions such as, “how large
is your family?” it is clear that the definition of family
is culturally dependent. This particular activity is dis-
cussed within the Used Number Series (1990). Some
other “objects” that are involved in graphing that lead
to the realisation that how you classify or collect data
affect how it looks and can be interpreted are situations
involving colour (are different shades different colours;
can you agree whether something is pink or red, ...);

shapes (are squares different from rectangles; are all tri-
angles put together); birthdays (are they collected by
day of week, month or season) and so on.
This experience develops an understanding of the
nature of data and that how they are viewed affects



what interpretations can be made. It enables
students to start to develop the ability to analyse
data and realise that data cannot always be ac-
cepted without a critical examination.

◆ALTERNATIVE◆
 REPRESENTATIONS

Students should discuss and explore the
possibility of alternative representations of data.

Even when data are collected, students are often
directed to a particular representation. For example,
birthday graphs are often in bar-type form starting
from January (on the left), height graphs are ordered
in a bar graph from smallest to tallest, or data on
how students travel to school is represented by a pic-
tograph. This does not give the students an opportu-
nity to explore the possibility of different represen-
tations.

Again, let me return to drawing a graph of pets.
Once the data are collected the question of how to
represent the information has to be faced. How can
the pet information be represented? Do you repre-
sent the information by having a list of pets by a per-
son s name? Do you just represent the pets? In a pic-
tograph does the size of the picture matter (larger
pictures for larger dogs)? How do you organise the
data? These and other questions form part of an open
discussion of representation.
This type of discussion is essential if the students
are to learn that alternative representations give dif-
ferent “pictures” of the data. Figures 1-4 show ex-
amples of different pictorial/pictograph representa-
tions of part of a particular set of pet data. It should
be noted that not all groups chose to use tradition-
ally organised pictographs. The different organisa-
tions allow for a discussion of the nature of data (e.g.
fish tank versus individual fish, whether different
sized pictures matter) and representation of data
(grouping versus different types of pictograph). By
allowing different groups to choose their own repre-
sentations it is possible to have a discussion in which
they compare them. Is one graph better than another?
which do you prefer? Which is easier to comprehend?
Such questions are an essential component in devel-
oping an understanding of the nature of representa-
tions.

Figures 1-4 can be considered to be progressively
more sophisticated representations. This is particu-
larly evident in Figure 4, in that it uses the ‘tank’ to
represent the pet rather than the individual fish.

Consider the situation where students are asked to
draw a graph of peoples’ heights. In a discussion
about the graph, students indicated that it should run

from either shortest to tallest or vice-versa. When asked
if the data could be arranged in any order, they were
unsure. In fact, in some situations students were unable
to fit additional information into a graph. When pre-
sented
with a bar graph in which the heights were from short-
est to tallest, when asked to fit in a person (whose height
was around the “middle”), some students indicated that
this could not be done because ‘~there was no room on





the graph”

◆PREDICTION ◆
Students should predict from the data.
At the primary level many of the questions asso-

ciated with graphs are interpretative. What is the
most common pet? I-low many people travel by
car? How many more children have black hair than
blond hair? Such questions are important if one is
to have a sense of what a graph means? However,
these questions are also limited. In a situation where
students were asked to interpret a graph of how
children travel to school, they had little difficulty
in interpreting the graph. When asked how a new
child might travel to school they ignored the infor-
mation provided by the graph and used their own
“knowledge” (Pereira~Mendoza 1992). While stu-
dents can interpret a graph they cannot utilise the
graph to make realistic predictions or draw realis-
tic implications. In a more recent discussion with
students regarding M & M’s (candies) the students
could draw a graph indicating the various colours
in a package. However, when asked how many red
candies there might be if they had two bags they
would often guess. Even when asked if looking at
the graph would help they would say no. This di-
vorce between literal reading and interpreting, and
predicting is, in part, a result of the types of ques-
tions we often ask primary students.

It is reasonable to speculate on whether young
children should be asked prediction questions. The
questions posed in the example that follows were
successfully handled by many students. They were
able to make reasonable suggestions. However,
often students are not given the opportunity to ex-
plore questions that involve “going beyond the
data”. If students are to develop skills in this area
we should ask prediction questions starting with
very young children. It is worth noting that although
individual activities might involve prediction ques-
tions that students can answer, this is an area which
needs research in order to understand better the
extent to which prediction can reasonably be ex-
pected of young children.

Again, I will use the pets situation as an exem-
plar. Once the graph is designed there are two spe-
cific areas in which predictions can be explored:

(a) What pet might a child who was absent (or a
new child) have?

(b) What would be the most popular pet in an-
other class?

If there is a missing child the prediction can be

tested against the real situation. Similarly, data can be
collected from another class and compared. It is also
possible to collect data from different grades to see if
there is a difference. Within the context of the pets graph
one of the most interesting questions was raised by a 10
year
old who wondered if the sex of the student mattered.
Davies (1990) gives examples of some questions that
provide such opportunities to explore.

◆CONCLUSION◆

By explicitly directing attention to the nature of data,
alternative representations and prediction the focus of a
graphing activity changes from the activity of drawing
and tabulating data to underlying elements. These ele-
ments are critical in developing an understanding of what
graphs mean and how they can be used in society. They
help develop critical skills in analysing graphical infor-
mation. If these elements are developed at the primary
level, it will provide the necessary base on which sec-
ondary teachers can build. It also places the mechanics
of graph drawing in their appropriate place, as subservi-
ent to the underlying conceptual schema that needs to
be developed. Furthermore, this change in focus does
not require a teacher to “go back to square one”. It sug-
gests a change in orientation, in which the nature of data,
alternative representations and prediction become a cen-
tral, explicit focus of the curriculum, rather than, at best,
an implicit focus of some activities.
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