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ABSTRACT. This paper describes a research project that had two goals: (1) to design
and develop a tool with which to investigate pupils’ images of mathematicians; and (2) to
use the device to compare those images held by lower secondary pupils (ages 12–13) in
five countries. We report that with small cultural differences certain stereotypical images
of mathematicians are common to pupils in all of these countries and these images indicate
that for pupils of this age mathematicians and the work that they do are, for all practical
purposes, invisible.
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1. INTRODUCTION

Probably no area of human activity is as afflicted as mathematics with a gap
between the public perception of its nature and what its practitioners believe it to
be. (Barbeau, 1990)

For the past decade there has been increased discussion and research about
images of mathematics and mathematicians (Furinghetti, 1993; Henrion,
1997; Lim and Ernest, 1998; Rock and Shaw, 2000) as well as what has
been referred to as the “mathematics’ image problem” (Howson and Ka-
hane, 1990; Malkevitch, 1989, 1997). Furinghetti (1993, p. 34) points out
that mathematics “is a discipline that enjoys a peculiar property: it may
be loved or hated, understood or misunderstood, but everybody has some
mental image of it.” For many people this mental image is not a good one,
which may be in turn why the public image in most developed countries is
so poor (Howson and Kahane, 1990).

Rock and Shaw (2000, p. 550) suggest that understanding what children
think about mathematicians and being able to change children’s views of
them, may “facilitate and broaden children’s thinking about their roles as
future mathematicians.” The importance of this cannot be underrated for, if
pupils’ images of mathematicians indicate that they perceive mathematics
to be an unattractive field of study (NSF, 1998), then the decline in enrol-
ment of students in advanced mathematics courses (Garfunkel and Young,
1998) is sure to continue unabated, fulfilling predictions of an increasing
shortage of mathematicians and teachers of the subject (National Research
Council, 1989).

Educational Studies in Mathematics 43: 65–94, 2000.
© 2001 Kluwer Academic Publishers. Printed in the Netherlands.



66 SUSAN H. PICKER AND JOHN S. BERRY

Figure 1. Male 7th Grade (UK Year 8) Pupil.

Lim and Ernest (1999) point out that it is only through ascertaining
how popular or unpopular mathematics is, that measures can be created to
change and improve its public image. And if, as Jaworski (1994, p. 218)
seems to imply, learning mathematics is related to being a mathematician,
what she calls “being mathematical within a mathematical community,”
then where pupils’ have images of mathematicians which are inaccurate
or stereotypical it may hinder their studies of mathematics. The decision
to investigate pupils’ images of mathematicians came after seeing a group
of images produced from a class assignment given to her pupils by a col-
league in New York City, to: Draw your perception of a mathematician,
one of which is reproduced in Figure 1.

The picture caused us to ask, What beliefs motivate pupils to draw
images such as these of mathematicians?

In Everybody Counts, a 1989 report on the future of mathematics edu-
cation in the United States, there was a grim picture of the current state of
the image of mathematics held by pupils. More than a decade later, this is
largely unchanged:
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Unfortunately, as children become socialised by school and society, they be-
gin to view mathematics as a rigid system of externally dictated rules governed
by standards of accuracy, speed and memory. Their view of mathematics shifts
gradually from enthusiasm to apprehension, from confidence to fear. Eventually,
most students leave mathematics under duress, convinced that only geniuses can
learn it. (NRC, p. 43)

Schoenfeld (1987), Garofalo (1989), Furinghetti (1993) and Henrion (1997)
are among researchers who have written critically about the style of teach-
ing which many pupils experience in the classroom – one which focuses
on the product of mathematics, rather than its processes (see also Lax and
Groat, 1981; Orton, 1994). This focus often leads to a lecture style of
teaching which sets up the teacher as an authority figure with the right
answers, who is rarely questioned, “because mathematical knowledge is
seen as certain, not something to be discussed or negotiated” (Henrion, p.
257, see also Davis and Hersh, 1981).

Furinghetti (1993, p. 37) sees the outcome of this choice to focus on
just the product of mathematics, as one in which, “. . .problems, ideas, and
applications are held back and prominence given to the acquisition of tech-
niques and manipulative skills.” “On these foundations,” she notes, “the
negative image of mathematics gels and mathematics becomes a discipline
extraneous to the pupil’s expectations and understandings.”

Henrion (p. xix), suggests that imagery can provide insight into belief
systems and that this imagery is important because “it reveals underlying
beliefs, assumptions and expectations. Moreover, imagery not only reflects
but affects who goes into mathematics. . .”

Research in imagery in relation to pupil held stereotypes – in this case
pupils’ images of scientists, began in the mid-1950s, when the anthropo-
logist Margaret Mead and psychologist Rhoda Métraux initiated a major
pilot study in which they investigated images of the scientist held by thou-
sands of American high school pupils (Mead and Métraux, 1957). The
researchers’ focus was their desire to ascertain (p. 384) “. . . the state of
mind of the pupils among whom the occasional future scientist must go
to school and of the atmosphere within which the science teacher must
teach.”

The major finding was that the image of the scientist held by pupils
was ‘overwhelmingly negative.’ Although Mead and Métraux’s study was
conducted with essay questions, as a part of the project collections were
made of visual materials related to the image of the scientist, and these
included “children’s drawings made in response to the instruction ‘Draw a
scientist’ ” (p. 386).

From Mead and Métraux’s initial study arose the Draw-A-Scientist Test
(DAST) first used by Chambers (1983) in which pupils were asked to
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draw a picture of a scientist. Chambers then identified seven key parts of
the stereotypical images which were produced: white lab coat, eyeglasses,
facial hair, symbols of research – scientific instruments and equipment,
symbols of knowledge – books and filing cabinets, relevant captions such
as formulae, and the ‘Eureka!’ syndrome. He found that the number of
these indicators increased with the age of the child, so that by the 4th and
5th year of schooling, “the image as a rule, has fully emerged” (p. 260).

In time the DAST was modified to include a checklist of stereotypical
characteristics – the DAST-C, (Finson, Beaver and Cramond, 1995) and,
in a further modification, pupils were asked to draw a picture of a scient-
ist at work (Huber and Burton, 1995). Barman (1999), in a small study
comparing two groups of 5th grade pupils found that asking pupils to draw
two scientists instead of only one made no major difference in the results
obtained.

And Matthews and Davies (1999, p. 79), report those studies to date
with the DAST,

. . .have indicated that the stereotypical scientist remains a powerful image in
most children’s minds. Most drawings are of a white male wearing a white coat,
often with spectacles and balding. The percentage of female scientists drawn has
been small.

2. THE AIMS OF THE RESEARCH

Although there have been suggestions that teachers try to ascertain their
pupils’ images of mathematicians (McIntosh and Draper, 1997), very little
research exists in which these are explored and analysed. One of the few
exceptions is the recent research of Rock and Shaw (2000).

Rock and Shaw (2000) used a variation of the DAST to conduct a
study in the United States to explore children’s thinking about mathem-
aticians and their work. A survey on the Internet elicited responses from
215 children ranging from kindergarten through 8th grade (14–15 years
old). A part of this survey which asked for drawings of mathematicians at
work, received 132 drawings from children who ranged from kindergarten
through 4th grade.

At the younger ages, from kindergarten and first grade, where there
were 93 pupil respondents, and nearly equal numbers of males and fe-
males, Rock and Shaw found that there were more female than male figures
drawn. For grades two through four, where there were 81 respondents, also
about equally male and female, the drawings were now about equally male
and female.
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Rock and Shaw found that children tend to think that mathematicians
do the same kind of mathematics in their work as the children do in the
classroom. The authors concluded that children believe that mathematicians
do the mathematics no one else wants to do – what the pupils referred to
as ‘hard mathematics’.

We felt that investigating images of pupils aged 12–13 (Year 8 in the
U.K. and Europe; 7th grade in the U.S.) could afford us some view of
pupils at a sensitive age – one in which studies show negative attitudes
begin to form. As Aiken (1970, p. 556; see also Lucas, 1981, p. 59), noted,
“. . .junior high school seems to be a critical point in the determination of
attitudes toward mathematics.” On the positive side, the lower secondary
age has been described by many mathematicians as being the time when
they first knew that mathematics was going to be their lifelong study.

In our investigation of pupils’ images of mathematicians we were look-
ing to understand what kinds of images lower secondary pupils hold about
mathematicians, and whether any of these images were held in common in
the different countries involved in our surveys.

3. FRAMEWORK OF THE RESEARCH

The pupils involved in our study were lower secondary pupils aged 12–
13 years, designated as 7th graders in the United States, year 8 pupils in
Europe. Pupils were from schools in the following countries: USA (n =
201), United Kingdom (n = 99), Finland (n = 94), Sweden (n = 49), Ro-
mania (n = 33).

The pupils in the United States comprised five classes in schools in
both New York City (urban inner city) and New Jersey (suburban but ra-
cially mixed); in the United Kingdom pupils were from two schools in
the Southwest of England, and one school each in Wales and Scotland.
Each participating school was co-ed and comprehensive; only one could
be classified as inner city.

In Finland pupils were from schools in three cities; in Sweden pupils
were from schools from two cities. In both countries the pupils would
be described as from fairly homogenous populations. In Romania pupils
were from two classes in a school near Bucharest for children excelling in
the sciences. To avoid difficulties in language for the pupils, the research
tool was translated into their mother tongue by teachers and the pupils
responses translated into English for our analysis.
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4. RESEARCH METHODOLOGY AND METHODS

The study was primarily qualitative and the sampling purposeful since in
some cases we had to rely on colleagues in other countries to administer
the survey tool. Although we would have liked to have had the numbers of
pupils in each country closer than they are in this study, the nature of the
sampling made that impossible.

Pupils were given a one page two-sided questionnaire that asked them
to “draw a mathematician at work.” In addition, there were two open-
ended questions/prompts: the first asked pupils to explain and enumerate
the circumstances under which one would need to hire a mathematician;
the second prompt asked pupils to explain their drawings in writing. We
hoped with the first question, to ascertain what it is that pupils think math-
ematicians actually do. With the second open-ended writing prompt, we
hoped pupils would give more information about the gender of their math-
ematician and perhaps reveal something further about their beliefs.

5. RESULTS

One of the first things we noticed as we looked at pupils’ drawings, is
that they appear to fall into two distinct categories: drawings in which
pupils drew their idea of what a mathematician at work would look like,
who was clearly represented as not being a teacher, and those drawings in
which pupils drew a mathematician who clearly was a teacher. With those
drawings which were more ambiguous we made decisions according to
what pupils themselves wrote or indicated.

In Table I we see a comparison by country of the general breakdown of
these drawings. We were careful to count a figure as having been drawn as
a teacher only if it was made very clear in the drawing or the accompanying
written explanation that this was indeed a teacher. Thus, even if the figure
was at a chalkboard, unless it was explicitly referred to as a teacher, we
classified that figure as being drawn as a mathematician working.

21.4% of the drawings depicted a teacher, with 74.6%, nearly three-
quarters depicting pupils’ ideas of what a mathematician at work would
look like. As Table I shows, by country, this percentage is fairly close for
the United States, the United Kingdom and Sweden, with only Romania
having a lower percentage of teachers depicted and with Finland showing
a higher percentage of teachers depicted. Finland also had the highest per-
centage of missing drawings as a number of pupils, nearly 15%, insisted
they could or would not draw.
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TABLE I

By country: Frequency and percentage of drawings representing a mathematician
drawn at work or a figure teaching

Total

No As a As a Indeterminate

drawing teacher mathematician

USA 41/20.4% 158/78.6% 2/1% 201

UK 21/21.2% 78/78.8% 99

Finland 14/14.9% 27/28.7% 51/54.3% 2/2.1% 94

Sweden 9/18.4% 40/81.6% 49

Romania 4/12.1% 28/84.8% 1/3% 33

Total 14 102/21.4% 355/74.6% 5/1% 476

We came to feel that pupils’ reliance on depicting mathematicians as
teachers came out of their lack of clear understanding of what a mathem-
atician actually does. This is evidenced in pupils’ responses to the open-
ended question about why a mathematician would be hired.

A number of mathematicians and educators (Halmos, 1968; Boggs,
1981; Malkevitch, 1997; Cole, 1998) have illuminated the problem of the
public’s lack of knowledge about what it is that mathematicians actually
do. Hammond (1978, p. 17) even went so far as to call mathematics an ‘in-
visible culture,’ and mathematicians not a ‘rare breed, simply an invisible
one.’

Malkevitch (1997, p. 93) observes that despite being exposed to math-
ematics from kindergarten, pupils “cannot connect the value of the study
of mathematics with what mathematicians really do . . . pupils have learned
when to ‘call’ or hire a doctor, electrician, . . . or plumber, but not when to
‘call’ or hire a mathematician.”

Based on this example, we had posed the prompt: “If you have a leaky
tap or faucet, you need to hire a plumber; if you break your leg, you need
the services of a doctor. List below all the reasons you can think of for
which someone would need to hire a mathematician:”

On many of the questionnaires, this section was left blank. When pupils
did write comments they revealed that they didn’t really know how to
respond. In Finland, for example, four pupils wrote: “I don’t know why
someone would hire a mathematician.” Two other pupils wrote: “No one
is so stupid as to hire a mathematician!” In the United States, three pupils
expressed, “I have no idea why anyone would hire a mathematician,” as
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TABLE II

By country: top four reasons given by pupils for why a mathematician would be hired

USA UK Finland Sweden Romania

Teaching (57) Accounting (31) Teaching (20) Teaching (8) Teaching (16)

Accounting (26) Teaching (26) Building (8) Building (4) Problem

solving (4)

Architecture (24) Banking (22) Banking (4) Navigation (4)

Area/perimeter Programming Programming (2) To do bills

(17) (10) (2) (3)

another confessed, “I can’t think of any reasons.” Still another pupil wrote:
“I don’t think that you would need one.”

In Sweden, among many blank answers, four pupils wrote that they
“Didn’t know.” “I’m not sure of what a mathematician actually does,”
wrote a fifth pupil.

It is interesting that in Romania, however, pupils’ answers seemed to
centre around their own studies and fears for doing well on the very rigor-
ous exams they must take. A pupil named Lavinia wrote: “I can only use a
mathematician in the 8th grade just to put him in my bookbag and take him
to the exam with me. ATÂT! – NOTHING ELSE!” Another female pupil
wrote: “He will do my homework and go to school in my place.” A number
of the Romanian pupils expressed this idea of a mathematician as a sort of
sorcerer’s apprentice, taking exams, doing homework, and teaching ‘math
tricks.’

The image of a mathematician as a personal tutor to help with or to do
one’s homework appeared in some form in every country in this written
section of the questionnaire, although not to the extent they appeared in
the Romanian drawings, and not in many of the drawings pupils made. In
Table II above, are the top four reasons listed by pupils in each country as
to why someone would need to hire a mathematician:

In Romania, pupils’ answers fell only into the two categories listed. We
can see in Table II that with the exception of the United Kingdom, where
teaching comes in a close second, in each country where pupils expressed
reasons for hiring a mathematician, teaching was mentioned most often,
yet paradoxically, only 21.4%, fewer than one-quarter of the pupils, depic-
ted a mathematician as a teacher. This points to some confusion in pupils’
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TABLE III

By country: Gender in pupils’ drawings, by percent

COUNTRY Males drawing Males drawing Females drawing Females drawing

males/% females/% males/% females/%

USA 93.8 3.1 61 30.5

UK 93.8 6.3 41.2 56.9

Finland 86.4 0 52.0 20.0

Sweden 100 0 79.1 20.1

Romania 100 0 75.0 16.7

minds: the top reason for hiring a mathematician is to teach, yet fewer than
a quarter of the drawings depicted a teacher. Is a teacher a mathematician?
There were indications that pupils are not sure.

Jason, a pupil New York City, in an interview was asked if he had met
a mathematician. He answered:

I’m not sure if a math teacher is a mathematician or not, so . . .If a math teacher
is a mathematician I guess I have. If not, I’m unsure.

And in England, when a class of pupils was first asked to draw a math-
ematician, we heard one pupil suddenly ask his teacher, “Sir, are you a
mathematician? Are you a mathematician, Sir?”

Yet by and large, we found that when pupils did draw teachers, they did
not appear to base their drawings on their present teachers. The teacher of
the pupil who drew the rumpled male character in Figure 1, for example,
is female and Asian.

As we looked at the other reasons for hiring a mathematician listed by
pupils, with the exceptions of computer programming and solving hard
mathematical problems (problem solving), the reasons enumerated show a
general lack of awareness about what mathematicians actually spend their
time engaged in doing, confusing it with other professions which appear
to require computation and/or measurement.

And even as pupils listed solving hard problems there was no evidence
that they had any concrete notions of what these hard problems might in-
clude. In fact, notations on the blackboards in pupils’ drawings depicted
either trivial arithmetic, or complicated-looking nonsense. Only in Ro-
mania was there a higher proportion of non-trivial computations depicted
on the chalkboards drawn by pupils. As our analysis proceeded, we came
to conclude that as far pupils of this age are concerned, mathematicians are
essentially invisible.
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We can see in Table III that with the exception of the United Kingdom
and the United States, the mathematicians drawn are primarily male, even
amongst those drawn by female pupils. In Finland, Sweden and Romania,
not one of the boys drew a female mathematician. This data appears to
complement the findings of Rock and Shaw (2000), whose recent study of
children drawing mathematicians suggests that as pupils grow older, the
numbers of male mathematicians drawn increase.

In the United Kingdom, the television program, Countdown, appears to
have had a large effect on pupils, since the character they most often drew
was Carol Vorderman, a former engineer who has been the show’s star.
The program’s popularity seems to have encouraged many of these pupils
to understand that mathematics is not a completely male domain, with the
result that boys in the study from the U.K. drew twice as many female
mathematicians as their U.S. counterparts.

There is no equivalent program to Countdown on television in the United
States, but there has been an increasingly well-funded gender equity move-
ment, which initially arose from such reports as A Nation at Risk (1983)
and the National Council of Teachers of Mathematics (NCTM) Standards
(1989). Yet for all the programs and money being spent in the United
States, it appears that one television program in the United Kingdom, Count-
down, has been able to accomplish more, showing the effect the media
tends to have on children and society.

And while some progress has been made in gender equity in the United
States, it appears that girls in the U. S. still lack role models in the field
of mathematics. One wrote wistfully of her drawing, I drew a woman
mathematician because there seems to be only men mathematicians and I
wanted to depict a woman doing the work a man usually does. My drawing
is of no particular person. There is no way of knowing how many other
girls may have drawn female mathematicians out of wishful thinking, as
did this pupil.

5.1. The pupils’ images of mathematicians at work: Pupils’ drawings

The drawings from the 476 surveys in this international study show many
similarities from the different cultures. Examination for commonalities
among the five countries identified these seven sub themes:

Mathematics as coercion, in which pupils drew mathematicians as teach-
ers who use intimidation, violence, or threats of violence to make their pu-
pils learn material. This was a completely unexpected theme that emerged
from the drawings;

The foolish mathematician, in which mathematicians were depicted as
lacking common sense, fashion sense, or computational abilities;
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Figure 2. Finland – Female pupil.

The overwrought mathematician, in which mathematicians were depic-
ted as looking wild and being overstrained, to quote a female pupil from
Sweden;

The mathematician who can’t teach, in which a classroom is drawn
which the mathematician cannot control, or in which he doesn’t know the
material;

Disparagement of mathematicians who are depicted by pupils as being
too clever or in some other way contemptible;

The Einstein effect; and
The mathematician with special powers, which may include wizardry

and special potions.
We will detail three of these sub themes: mathematics as coercion,

the foolish mathematician, and the mathematician with special powers.
While some of the drawings could easily fall under more than one of the
sub themes, the hope and intent is to highlight international commonalties
amongst them.

5.1.1. Mathematics as coercion
This first sub theme can be seen in two drawings from a school in Finland,
and in drawings from Sweden, the United Stated and the United Kingdom.
In each, the pupil has drawn a situation in which a large authority figure
tries to intimidate someone smaller, sometimes with violence or threats of
it.

In the first drawing, in Figure 2 from Finland, a Svengali-like figure
who is the teacher, prompts a trembling pupil in the first panel, then, in the
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Figure 3. Finland – male pupil.

second panel, a devil’s tail peeks out from his coat as laughing maniac-
ally, he beats the pupil for not knowing the answer to a simple arithmetic
problem. The difference in their stature is accented by the pupil’s having
to stand on a stool.

In the next drawing, also from Finland, in Figure 3, a figure sitting in a
pupil’s place, who is actually a balding and bearded mathematics teacher,
is told: Learn, or . . . as a rifle is pointed at him. The pupil wrote of his
drawing, Teachers can’t do calculations, problems so a mathematician has
been hired to teach teachers.

Since the figure holding the rifle appears younger, this may be a situ-
ation where the pupil has turned the tables and is treating a teacher the way
he may have felt himself treated in the past. Here again, the coerced figure
doesn’t know the simplest arithmetic as he muses: 7 + 7 = ?

A rifle appears in a second drawing, from Sweden, in Figure 4, in which
a pupil is also being asked to do simple arithmetic. Can you answer this,
an imposing figure with a large rifle asks. Hope so, the small figure at the
desk replies.

The pupil wrote about his drawing: He is a strong mathematician. If
you answer wrong he [will] KILL you.

It is quite jarring to see these images of guns and violence from the
countries of Finland and Sweden, neither of whose societies are known for
this type of behaviour, within schools or without. Similar drawings from
the United States, which however has a regrettable history of violence in its
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Figure 4. Sweden – male pupil.

schools, nevertheless contained intimidation but in a different form, with
no such threats of violence coming from a teacher.

In Figures 5 and 6, which are from the U.S. and U.K. respectively, there
are again large authority-figures. In the first drawing in Figure 5, a bearded,
bespectacled man is berating a small person, who is asking, What’s an x?
While the teacher yells, You should all know this??!!

The girl who drew it wrote:
A white Caucasian male saying complicated things to a class of small

children (only 1 child represented).
In Figure 6, the teacher is drawn on a stage ordering punishment – D7

for the class, evincing what Nolan and Francis (1992, p. 46) call a teacher
centred conception of teaching in which the teacher “occupies the centre
stage of the educational drama.”

In these drawings again, the differences in statures between the authority-
figures and the pupils is notable. And it is worth noting, too, that pupils
have chosen to draw small children although the pupils creating these
drawings are no longer small children, but in their early teens.

It is possible that for the pupils creating this type of drawing, the exper-
iences that have produced such images come from a time when they were
much younger and felt more keenly their own lack of power. But these
images are now carried into the present, with the result that the image of
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Figure 5. U.S. – female pupil.

mathematics represented in each of these drawings is that of a bewildering
and intimidating subject, placing pupils in a situation over which they have
no control; of being excluded from the world the teacher inhabits – the
teacher on a stage is one example of this remove; of sitting powerlessly in
a class while a large adult says complicated things.

Davis and Hersh (1981, p. 282) have illuminated the origin of this
perception of powerlessness in the minds of students:

Mathematical presentations, whether in books or in the classrooms, are often per-
ceived as authoritarian and this may arouse resentment on the part of the student.
Ideally, mathematical instruction says, “Come, let us reason together.” But what
comes from the mouth of the lecturer is often, “Look, I tell you this is the way it
is.” This is proof by coercion.

The theme of power is a large one in children’s literature, often including
secret and supernatural powers. It may also be a large factor in what is
being referred to as ‘the Harry Potter phenomenon’ (Jacobs, 2000), on
both sides of the Atlantic, for as one reviewer of the fourth Rowling book
(Acocella, 2000, p. 77) observed: “The subject of the Harry Potter series is
power, an important matter for children, since they have so little of it.” In
interviews, Rowling (see, e.g., Fraser, 2000, pp. 5–6, 8) has spoken about
her experience of feeling intimidated in mathematics class at school.

The large size of the teachers in these drawings would seem to indicate
pupils’ perceptions of having more often had to deal with conformity and
authority than sense-making in the classroom – with a philosophy that
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Figure 6. U.K. – male pupil.

says, Look, I tell you this is the way it is, as Davis and Hersh have expressed
it, rather than one which invites, Come, let us reason together.

It should be noted that there appear to be no drawings of scientists akin
to these, showing coercion and threats of violence, which have resulted
from the DAST.

5.1.2. The foolish mathematician
The theme of power is also, we believe, behind pupils’ depictions of math-
ematicians as foolish. The impetus behind this section of drawings is, we
believe, an attempt on the part of pupils to try to redress what many may
perceive to be an unfair balance of power. And the experience of being
made to feel stupid in a mathematics class may be a large part of their
perception of this unfair balance.

In Figure 7 from Sweden we see a man in a lab coat with silly hair,
glasses, a pocket protector and mismatched socks and shoes.

The girl who drew him has written:
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Figure 7. Sweden – female pupil.

I think a mathematician is a man and he is very crazy. The man’s name is Åke
because I think Åke is a crazy name.

The light bulb over Åke’s head seems to indicate the idea that has taken
him from 4 + 12 to Answer: 25.

Figure 8 from the United States, below, also depicts a man in what
looks to be a lab coat. He is holding a document on which is written, 2
+ 2 = 8 I’m not smart. The pupil who drew it wrote in his explanation
that mathematicians have no friends, and wear high water pants and thick
black glasses. This drawing bore no resemblance to the young female
mathematics teacher he had at the time of the survey.

In a third drawing, in Figure 9 drawn by a boy in the United Kingdom,
a man with thick black glasses and a large question mark over his head sits
at a desk next to a tall stack of tests. The pupil’s explanation is that the
figure is a maths teacher who does not know how to mark fast track tests.

We believe that a further aspect of the power imbalance pupils feel,
and why they would depict mathematicians in this foolish manner, lack-
ing ability and sense, is because they have observed adults involved with
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Figure 8. U.S. – male pupil.

mathematics present themselves as authorities and present mathematics as
absolute knowledge in an intimidating manner (see e.g., Zinsser, 1989).

When pupils are made to feel that there is no room for their own in-
dependent thought and creativity (Buerk, 1994) and instead come to see
mathematics as something to ‘rehearse’ (Schoenfeld, 1983, p. 6; 1994),
they will also likely have an image of mathematics as the “arbitrary dictates
of an authority. . .” (Cobb, 1986, p. 7) We believe these drawings are an
attempt to put the ‘authority’ in its place, for holding up adults to ridicule
is a way, we believe, of asserting some power back over these adults.

Figure 10 is a drawing in which a mathematician in Finland is belittled.
The pupil has drawn a bespectacled mathematician who has suffered some
sort of demotion so that he has to teach pre-school. On the chalkboard very
elementary arithmetic is depicted.

And in Figure 11, in a careful drawing by a female pupil in Romania,
a man wearing spectacles with a pencil behind his ear is standing before
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Figure 9. U.K. male pupil.

Figure 10. Finland – male pupil.

both a computer on a desk and a writing desk, each of which has a pencil
and a pad filled with notations. But on the chalkboard behind him are eight
arithmetic equations, each of which is incorrect. The pupil has written:

This is a very intelligent mathematician. He knows complicated computations
but sometimes he makes small mistakes . . . His clothes are out of fashion because
for a long time he only stayed in his office.
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Figure 11. Romania – female pupil.

To show a mathematician as incapable of simple arithmetic can serve to
assuage some of a pupil’s own insecurities. And it is also probable that
pupils have seen teachers make careless mistakes in class. If a teacher has
set himself or herself up as the expert in the room, these mistakes will have
even greater resonance.

There is, too, in the statement, His clothes are out of fashion because
for a long time he only stayed in his office, the image of a mathematician
alone and separate from the rest of humanity.

The theme of presenting mathematicians as silly and even stupid, ap-
pears to be a universal one with pupils, along with the appearance in these
drawings of mathematicians doing, or having difficulty doing, the simplest
arithmetic calculations.

It has been shown through the literature that the emphasis in the draw-
ings on arithmetic comes primarily from a lack of knowledge about the
width of the subject of mathematics. Most pupils of this age (12–13 years)
have begun learning at least pre-algebra with simple equations, if not al-
gebra itself, and yet there is an insistence on depicting arithmetic compu-
tations. It has been noted that one of the drawbacks to the Countdown pro-
gram is that since she is viewed as a mathematician, Carol Vorderman has
helped reinforce the impression in most people’s minds that mathematics
and arithmetic are the same thing (Eastaway, 1999).

The resulting confusion is most likely the reason why a female pupil in
the U.K. wrote about her drawing of a male mathematician, . . .a mathem-
atician to me is someone who can work out difficult sums in their heads in
front of people. But it appears that even in countries without Countdown
this impression is widespread.
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And along with the accent on arithmetic in these drawings, is the un-
mistakable message that the most important thing in a mathematics class
is getting the right answer. The emphasis is on a product, not its process;
on tests, not on reasoning. Over and over throughout pupils’ drawings
question marks abound along with such questions as, What’s the answer?
What’s the result? What’s going on here? There are equal signs facing
question marks in drawing after drawing.

5.1.3. The mathematician with special powers
The drawings in this theme contained references to special powers or de-
picted mathematicians who appeared to have some special power, from a
Superman-like S on the chest of a mathematician drawn by a Romanian
pupil to a figure creating a maths potion, drawn by a pupil in the U.K., to
a series of wizards who appeared less than benign.

The very idea of a maths potion or super power implies that something
extraordinary is necessary in order to do mathematics. And it is also related
to the general invisibility of the mathematical process, for with the pro-
cess hidden, mathematical facility looks more like a power than an ability,
which anyone has the possibility to learn.

Although these are not the same wizards as in Harry Potter – the books
had not caught on at the time of this survey as they have since – comments
on the meaning of the magic in relation to the books are still, we be-
lieve, relevant. For as Jacobs (2000) indicates, anything that is ‘sufficiently
inscrutable’ might as well be the product of wizardry.

5.2. Where do the images come from?

Then they asked the new Miss America
Hey babe can you add up all those bucks?
She looked puzzled, then just said
‘Math Suks’. (Buffet, 1999)

The lyrics to this song on the popular American singer, Jimmy Buffett’s
recent album provide just one more example of how pupils are surrounded
by stereotypes of mathematics in our culture. Commenting on the song,
the National Council of Teachers of Mathematics (NCTM) noted that it,
“. . .includes references to some timeworn stereotypes – such as notions
that math is hard, that it’s boring, and that women, especially beautiful
ones, can’t do it” (NCTM, 1999).

On the front page of England’s The Daily Telegraph, of September 30,
1999, a small cartoon accompanied an article in which it was announced
that parents could face a £5,000 fine for their child’s truancy. In the cartoon,
a parent is holding a newspaper with the announcement of ‘Truancy Fines’,
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while his son sits back on a park bench and says, “Dad, believe me, £5,000
to miss double maths is a bargain.” The opinion of mathematics expressed
by the boy which is given credibility placed on the front page of a news-
paper, seems to be fairly embedded in our culture – that it is acceptable to
treat the subject of mathematics in a derisive manner.

We also found that from every country there was at least one drawing
with a reference to Albert Einstein, either as a drawn character or with
a reference to the equation, E = mc2, underscoring the main source of
pupils’ images as arising from the media, including comic books and car-
toons. These media images appear to become mixed with images from
pupils’ experiences in their mathematics classes to produce some of the
most stereotypical images.

A pupil in New York who had drawn an Albert Einstein figure on his
questionnaire explained where he thought he had probably first seen the
image:

Alex: Well it was with a Bugs Bunny cartoon. Bugs Bunny was the test rabbit and
they were trying to actually change the brain of a rabbit to a chicken. (Laughs)
And the main mad scientist was sort of modelled off of Einstein because of his
dialect and hair – funny hair.

Einstein lived for a good part of his life in the United States, and so it
should not be surprising that 25% of the drawings from the U.S. contained
references to him. But what is surprising is that Einstein is representing
a subject in which he never really appears. Pupils do not study him in
mathematics classes, nor do they study his famous equation. But Einstein
does figure in the stereotyping of mathematics.

A female pupil from the U. S. strongly bears this out. She drew a female
mathematician with tall wild hair and wrote: “The woman in the drawing
is like an Albert Einstein. The hair represents Albert Einstein.”

In the diagram in Figure 12 we propose a schematic to illustrate what
we believe is a cycle in which stereotypical images of mathematicians and
mathematics are perpetuated in the life and schooling of a pupil:

In (1) a pupil starts at the beginning of their school experience knowing
very little about mathematicians and mathematics, but generally, in the
first few years of schooling likes the subject (National Research Council
(NRC), 1989, p. 43). In (1a) the pupil is exposed to a variety of cultural
and societal stereotypes via television, comic books, cartoons and other
media (see for example, Buffet, 1999), as well as through peers and adults
repeating phrases (memes) they’ve heard through the media and popular
culture.

A meme, (see Dawkins, 1989; Rothstein, 1998; Aunger, 1999) is a
small bit of cultural information, a ‘catch phrase’ according to Dawkins,
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Figure 12. The proposed Picker – Berry cycle of the perpetuation of stereotypical images
of mathematicians and mathematics.

who first described memes, which is passed from person to person by
imitation. Memes have been described as infectiously leaping from brain
to brain, as a bit of a tune can suddenly permeate one’s consciousness and
seem unshakable.

In the case of stereotypes of mathematics, memes can explain the re-
petition of such phrases as math is for nerds, or you either have a flair
for mathematics or you don’t, or adults saying (with no shame), I was
never very good in maths – it was my most hated subject at school! Yet
in our society you will not hear people freely admit that they cannot read
(Battista, 1997).

As children become socialized by their school experiences and the in-
fluences of society, they begin to perceive the subject of mathematics as “a
rigid system of externally dictated rules governed by standards of accuracy,
speed, and memory” (NRC, 1989, p. 43).

In (1b) the pupil meets in their teacher a lack of awareness of stereo-
types of mathematics and mathematicians, which arises out of and includes
a lack of knowledge about mathematicians and what they do. It may be that
the teacher holds certain stereotypes, too, or that among the many subjects
the teacher must teach, mathematics is the one the teacher least likes and
is least comfortable with. So the beginning exposure to these stereotypes
goes unchallenged in the mind of the young pupil.

In (1c), often during the primary years, the pupil experiences a mechan-
ical and rote ‘broadcast’ method (Dossey, 1992) of teaching of mathemat-
ics fostered by an associationist philosophy in the culture of the school,
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in which pupils are expected to “practise minimally connected bits of
information” and in which the pursuit of right answers rather than the
process of mathematical thinking is emphasised (Resnick and Hall, 1998).
During this time the pupil sees very little application of the mathematics
being taught. In being taught mathematics with virtually no context, the
pupil never gets to experience firsthand a sense of what mathematics is
really about, nor do they get beyond a belief that mathematics is a cold
dehumanised subject passed down through the generations as though on
tablets.

In (1d), the pupil is very subtly being affected by attitudes of the math-
ematics community through teachers and through the media: a philosophy
that includes the message that it is not important for mathematicians to
have a clear and ongoing dialogue with the general public about what they
do; that mathematics is just for a privileged few who have the innate ability
to do it; that mathematics is a special closed language (see Hammond,
1978; Howson and Kahane, 1990; Peterson, 1991; Henrion, 1997); that a
pupil must be quick at it to be good at mathematics (NRC, 1989, p. 43), and
more. All these messages begin formation of an image of mathematicians
and mathematics in the mind of the pupil that is authoritarian and distant.

Through (1a) (1b) (1c) and (1d), having been exposed to some of these
or all of them, the pupil in (2) formulates first, an attitude to mathematics,
then a belief system (Aiken, 1970). By (3), these belief systems are well
formed and if unquestioned, the promotion of stereotypes begun. As Bem
(1970, p. 9), contends, beliefs lead to generalizations, and generalizing
from a limited set of experiences, leads to stereotypes.

Nowhere along this long path has an alternative view been presented
and a more positive picture of mathematicians interceded strongly enough
to combat the pupil’s lack of knowledge. As far as the pupil is concerned,
mathematicians are invisible. Stereotypes have filled this void.

In (4) the pupil exchanges their stereotypical views with other pupils
and perhaps with younger siblings. In 1970, Bem wrote (p. 75), that even
more than the various media, the “major influence upon people is people.
Even in our technologically advanced society, there appears to be no sub-
stitute for direct personal contact.” Since the mid-1970s, the concept of
memes in which ideas become catch-phrases accepted uncritically and
passed on to others, has been increasingly discussed.

In exchanging stereotypical views with others, the pupil now perpetu-
ates such memes as maths is boring, I’ll never use this maths (Boaler,
1999), math was the most difficult subject I ever. . . (Bogomolny, 1996),
and many more. And so, as a ‘representative of society’, the pupil now
contributes to others’ views of mathematics. The cycle is complete.
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Yet, if in (1b) the teacher is aware of stereotypes and can direct her
pupils to a different view of mathematics and mathematicians than appears
in the media, or if in (2) or (3) the pupil can be directed to critically look at
and reconsider their beliefs, we believe this cycle can be broken and kept
from perpetuating itself.

6. IMPLICATIONS FOR PEDAGOGY AND CONCLUSIONS

The largest finding of our study is that for pupils of this age, mathem-
aticians are essentially invisible, with the result that pupils appear to rely
on stereotypical images from the media to provide images of mathem-
aticians when asked. Pupils believe that mathematicians do applications
similar to those they have seen in their own mathematics classes, including
arithmetic computation, area and perimeter, and measurement. They also
believe that a mathematician’s work involves accounting, doing taxes and
bills, and banking; work which they contend includes doing hard sums
or hard problems; yet pupils can supply no specifics about what such
problems entail.

In providing the images on our survey tool, we could not have anti-
cipated how much pupils would provide a window onto their experiences
in their mathematics classes. We believe that the drawings created by the
pupils contain valuable insights with significant implications for teachers,
their training and their practise.

One of the most surprising and startling images pupils drew in almost
every country is one of small children powerless before mathematicians
who were drawn as authoritarian and threatening. Pupils appeared to use
experiences of having been intimidated in mathematics classes (You should
know this!) and their criticisms of teachers for doing this, at times to depict
mathematicians in their drawings in a vengeful manner, something with
which they were aided by images of mathematicians in the media.

How pupils can be made to feel in a classroom by teachers, appears
centrally in many of the drawings, from feeling intimidated at not knowing
something, to being dazzled by a teacher’s polish and ability, to exploit-
ing a teacher’s inability to control a classroom, and I think seeing all
these possibilities portrayed in the drawings can spur rich discussions and
significantly raise teachers’ consciousnesses.

The projection of supernatural powers onto mathematicians appeared
in drawings by pupils in each country, and is related to the general invis-
ibility to pupils of the mathematical process, for with the process hidden,
mathematical facility looks more like a power than an ability which any-
one has the possibility to learn. When Arthur C. Clarke (in Jacobs, 2000)
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observed that, “Any smoothly functioning technology gives the appearance
of magic,” he could as easily been commenting on what pupils perceive as
a ‘smoothly functioning’ ease many teachers exhibit with mathematics, a
facility that to many pupils also looks like magic.

And unfortunately teachers can, in their haste to impart difficult ma-
terial, make the process of studying mathematics which in actuality can be
hard and messy, look so smooth and easy – like magic – that, as Schoenfeld
(1983) has noted, pupils are made to feel incompetent when it isn’t as easy
for them.

If teachers are to help change pupils’ perceptions of mathematicians
as ‘wizards’ with magical mathematical abilities, then teachers themselves
would be wise to disclose to pupils any of their own struggles with math-
ematics (see Jackson and Leffingwell, 1999).

Along with this greater candour, teachers need to be more sensitive to
the swiftness with which they may demonstrate mathematical techniques
to their pupils. This facility has probably only come to teachers after much
practise. Their pupils, however, only get to see the product of this practise
– they need to be made aware of the process of it, as well.

Teachers also need to understand for themselves and make clear to
their pupils that like many other disciplines, mathematics is a field made
up of different branches and sub-specialities and even the most talented
mathematicians may not have expertise in nor be familiar with all of them.

The dominant image of a mathematician that emerged from this study
is consistent with Rock and Shaw’s (2000) study of images of mathem-
aticians and the DAST images of scientists – that of a white, middle aged,
balding or wild-haired man. This points to both a gender and a racial gap in
pupils’ images of mathematicians, which is consistent with those findings
with the DAST.

Teachers appear to be largely unaware of their pupils’ lack of know-
ledge about mathematicians and the role they can play both in shaping
and in changing their pupils’ views about them. As the DAST has been a
means for sensitising teachers and pupils to the images they hold of sci-
ence and scientists (Mason, Kahle and Gardner, 1991), so too can teachers
become more fully aware of the existence of images of mathematics and
mathematicians through this study.

At the same time it is generally assumed that teachers have know-
ledge about mathematicians and no stereotypical images themselves. Yet
Furinghetti (1993, p. 33) reminds us,

The image of mathematics among professional mathematic[ians] is tortuous and
controversial; it should not surprise us, therefore, that for mathematics teachers,
deciding what image to transmit to their pupils is a source of doubt.
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At the present time it is very rare to be in a mathematics class and hear
the word mathematician used during a lesson. And while we have heard
teachers refer to and address their pupils as scientists in a science class;
poets, novelists, or writers in an English class, yet it is very unusual to hear
pupils addressed in a mathematics class as mathematicians. There appears
to be no other subject studied in school where pupils are placed at such a
distance from the discipline than occurs with mathematics.

The ramifications of this distance are explained by Henrion (1997, p.
257), “When mathematics becomes dehumanised and decontextualised, it
is more likely to be seen as irrelevant to pupils’ lives, further discouraging
them from pursuing mathematics.” If we want pupils to find the subject
of mathematics attractive and interesting, we need to be the means of this
changing.

This distance can only begin to change when teachers become aware
that mathematicians, and particularly female and minority mathematicians,
are missing from their classrooms. Teachers need to learn with greater
clarity what it is that mathematicians do and there is no reason why they
cannot do this alongside their pupils. And while many teachers are them-
selves intimidated by mathematicians, yet teachers can be made aware that
mathematicians, in helping to educate the public, have much to gain in
terms of combating stereotypes and changing their negative views.

It is possible that a pupil hearing a mathematician explain how she
creates the schedule for a baseball league might begin to change those
previously held views. And for the pupil who wrote, “I drew a woman
mathematician because there seems to be only men mathematicians. . .,”
such a visit and interaction with a female mathematician would probably
have a lasting encouraging effect.

In addition, we found that pupils share certain experiences in their
mathematics classes, which led to common scenarios in their drawings.
Classrooms basically looked the same from country to country with only
small differences. A difference seen in drawings from Romania, for ex-
ample, is that mathematics depicted on the chalkboards in pupils’ drawings
tended to be of a higher and more serious level than in each of the other
countries where equations ranged from the meaningless and nonsensical
to the trivial. It every country but Romania it was common to have a
mathematician depicted writing “1 + 1 = 2” on his chalkboard.

In the future there are some questions which we believe warrant further
research:

a. Can a specific intervention be created which can begin to make math-
ematicians real to pupils and can that reality (as opposed to invis-
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ibility) change their stereotypical beliefs about mathematicians and
mathematics?

b. Are there topics in mathematics accessible to pupils at this age and
mathematical experience that can provide them with a window into
the world and work of mathematicians?

c. Does the mathematics community project any attitudes, which help
to perpetuate pupils’ conceptions about mathematicians?

d. What is the cause and effect of the confusion many schoolteachers
feel about whether or not to consider themselves mathematicians?

In addition, we believe that the tool, which we have developed, can be fur-
ther refined and tested. We believe that it has been an effective beginning
for ascertaining pupils’ beliefs about mathematicians and mathematics,
and we believe it can be a means to opening the dialogue necessary to
challenge negative views and stereotypes. Through our use of the tool we
have come to believe that there is more agreement than disagreement about
mathematicians among pupils at the lower secondary age.
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