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Introduction

Some years ago I had to use the bus for a trip that lasted more than five hours. It was the last day of the Eastern holiday and next to all seats in the bus were occupied. Thus, I had to take a nearly seat beside a middle aged man in grey suit. Due to the long trip I was knitting to make myself useful. After an hour the man beside me obviously got bored. First he became somewhat restless, next he opened a conversation with me with the words ”Now my girl, what are you doing for your living?” When I answered him that I was a Mathematician working with my Ph.D. in complex analysis he almost did not believe me. He looked suspicious and I had to tell him a little bit about my Ph.D.-work (which he did not follow) to convince him. Afterwards, when he had realised that I was telling the truth, he admitted that he had made up his mind long before making contact with me and was sure that I was studying art, working as a nurse or something like that. In his wildest dreams he would never had guessed that “a young nice girl like you is a Mathematician”. Unfortunately I did not ask him how and why he had gained these opinions about me. I guess I was rather bored of being ‘special’ only due to my sex. Thus, I directed the conversation towards more daily matters and later forgot the whole event. 

Now many years later the episode came to me again in wake of a professional discussion and made me wonder: Is the image of a mathematician that I met in this man representative? How do actually grown-ups in Norway today imagine a mathematician to look like? The question is important because the grown-ups’ views do in turn influence children’s perceptions. Research done among young adolescents in five European countries [Picker and Berry 2001] shows that negative stereotypical images about Mathematicians are widely held. This is worrying since images are more important than ever among children today. Major influences are school environment and classmates’ opinions. But there are other sources too, and one is the grown-ups in the community around the children outside school.

In the present paper a small-scale investigation of the image of mathematicians held by randomly chosen grown-ups in Norway is presented. The aim is to indicate some answers to the question about image. It is by no means meant to represent the general opinion in Norway, more to bring up some tendencies and by that inspire to further research.  

Review of Literature

A widespread public image of mathematics is that it is difficult, cold, abstract and in many cultures, largely masculine [Ernest 1996]. And for many pupils the image about mathematics become influenced by this since they are gradually changing from positive to negative feelings through primary school. It is for instance seen in reports from the United States [NRC 1989], Austalia [EDWA 1998] or closer in Norway in TIMSS Norway [2003, chap. 7]. I use the same definition of ‘image’ as Lim [2002], explained to be a mental representation held by a person originated from past experiences and associated with beliefs, attitudes and conceptions, mathematics. 

Beyond doubt, pupils’ perceptions of mathematics are important to the recruitment of mathematicians and mathematics teachers: “..imagery not only reflects but also affects who goes into mathematics.. “ [Henrion 1997, pp. xix]. And according to Jaworski [1994] learning mathematics in the classroom may encourage to be mathematical or “to act as mathematicians by mathematising particular situations created by the teacher”  [Jaworski 1994, pp. 229]. This inspired Picker and Berry [2000] to try to enlighten children’s perceptions of mathematicians. They asked 215 children from kindergarten through 8th grade in five different countries if they could draw a mathematician at work. And their conclusion was that to pupils of this age mathematicians and their work are essentially invisible. Thus they rely on stereotypical representations from the media when providing images. Dominant here is the white, middle aged, balding or wild-haired man. The results are consistent with Rock and Shaw’s study of images [2000], based on a variation of the Draw-A-Scientist-Test (DAST) that first arose in Mead and Metraux [1957]. Picker and Berry also asked children to draw pictures of mathematics teachers [2001], and most of the 306 drawings showed middle aged males with glasses and/or a beard, bald or having weird hair, at the blackboard or with the computer. The stereotypical images contribute to the masculine impression of mathematics.

Pupil’s images of mathematics and mathematicians are derived as a result of social experiences, either through school, peers, parents or mass media, as illustrated in a simplified matter in Figure 1. In real life the picture is more complex as the influences are infiltrated in each other.
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Figure 1: Influences on pupil’s images of mathematics and mathematicians

Within the public society (1) of Figure 1, grown-ups and parents’ images of mathematics are important when it comes to influence children’s perceptions. As stated by Ernest in [Ernest 1996 pp. 804]: ”There is no doubt about it. In most developed countries the public image of mathematics is bad”. Literature that claim widespread negative images and myths of mathematics are for instance Henderson 1981, Sewell [1981], Mtetwa and Garofalo 1989, Ernest [1996], Peterson [1996] and Lim [2002]. Sewell experienced in her research that half of her interviewees walked away without answering her questions when they understood that they were about mathematics [Sewell 1981]. If parents have such negative attitudes, it is very likely that it will influence their children’s choices. This is in particular vital in elucidation of how important parental encouragement is. Ferry et al. [2000] found in their research that as a family background context variable, parental encouragement in mathematics and science significantly influence learning experiences. Learning experiences, in turn, were found to significantly influence self-efficacy and outcome expectations. The results support the role of family context in Lent et al.’s social cognitive career development model [Lent et al. 1994]. Children not having this support may therefore have a drawback when it comes to continuing with mathematics. Classic studies [e.g. Fennema and Sherman 1977, Luchins and Luchins 1980] have highlighted that parents are perceived as encouraging their sons’ mathematical studies more strongly than those of their daughters. Recently, however, Freislich and Bowen-James [2000] found that in their interview material it seemed very clear that women perceived more explicit encouragement from parents and mathematics teachers than men.

The image of mathematicians among the public society is still worse: Either the image is negative, describing a mathematician as arrogant, elitist, middle class, eccentric, male, social misfits, lacking social antennae, common sense, and sense of humour [Howson and Kahane 1990, pp. 3]. Or there is no image at all: “Mathematicians are not a rare breed, simply an invisible one” [Hammond 1978 pp. 15]. The problem is that the public do not know what mathematicians do for their living [Halmos 1968, Boggs 1981, Malkevitch 1997, Cole 1998]. Undoubtedly the negative or lack of image influences children’s perceptions. In Picker and Berry [2000] this was seen as the children were asked to list the reasons for which someone would need to hire a mathematician. Most answers were blank or indicating that they did not know.  

In spite of these indicators of claimed poor or lack of public image of mathematicians, little research has been undertaken on the general public’s images of mathematicians. In particular no systematic research in Norway is known. As in a number of European countries it has recently been a decline in recruitment into higher education courses in mathematics, science and technology in Norway. As illustrated in Figure 1 the public image of mathematics and mathematicians represents one of the influences on children’s image and thereby the recruitment. Thus, there should be important reasons for investigating the public attitudes. The picture caused us to ask, What images of mathematicians are hold by people in the street in Norway?

Within the society, the impact on adults’ images from media via television, comic books, cartoons and other media are harder to discern. Still, popular representations of mathematicians may perhaps influence some of the common perceptions. Films like “A Beautiful Mind”, “Enigma”, “Pi” and “Good Will Hunting” feature a mathematician as central character. Mendick argue that the films create gendered pictures of what being a mathematician and doing mathematics mean and that these pictures have powerful impacts on the ways in which learners construct their relationship with the subject [Mendick 2002]. Media may fill some of the void in children’s and grown-up’s images of mathematicians. Another example is “The Simpsons”-episode [2006] about women in mathematics which is based on the stereotypical representations of mathematicians where the women are absent. 

In the school society (2) of Figure 1, school mathematics – which must be distinguished from mathematics as a discipline – should offer something that is personally engaging, useful or motivating to the pupil to fulfil its social functions [Hawson and Wilson 1986, Skovmose 1994]. The absolutists view mathematics as objective, absolute and certain. However, their hope of providing absolute and eternally incorrigible foundations for mathematical knowledge cannot be fulfilled due to a range of profound philosophical and technical problems [Davis and Hersh 1980, Ernest 1991, Kitcher 1983, Lakatos 1976, Tiles 1991, Tymoczko 1986]. If teachers describe their subject solely in an absolutists’ way, small wonder it lends support to the negative myths of mathematics [Ernest 1996]. Negative myths held and conveyed by the teachers do influence children’s beliefs [Frank 1990]. The myths may be reinforced if the teachers’ styles of teaching of mathematics is product - rather than process - focused [Schoenfeld 1987, Garofalo 1989, Furinghetti 1993, Henrion 1997, Lax & Groat 1981, Orton 1994]. Focus on just the product often lead to a lecture style of teaching in the classroom and this may cause a negative image of mathematics as being rigid and rarely questioned. Although there is no logical necessity for this type of pedagogy to be associated with an absolutist, such associations often are the case [Ernest 1988, 1991]. Related to the absolutist philosophies of mathematics are the stereotypical masculine values that Gilligan [1982] defines as ‘separate values’. They include rules, abstraction, objectification, impersonality, unfeelingness, dispassionate reason and analysis. Even though separate values are not only men’s values, they contribute to the negative popular image of mathematics [Ernest 1995], including pupils image of mathematics and mathematicians. 

In contrast to the absolutists’ view, in a humanistic perspective mathematics is understood to be fallible and eternally open to revision both in terms of proofs and concepts. Fallibilism admits both the processes and the products of mathematics need to be considered as an essential part of the discipline.

As illustrated in Figure 1, peers opinions in the school society (2) do also influence and shape pupils’ image. Particularly when it becomes ‘cool’ to hate mathematics [Gordon 1992], there is a problem. Gordon worked with children experiencing difficulties with mathematics and found that it “..is much more socially acceptable than an inability to read or write, and it is not thought to be a serious educational problem. Often people will say with a degree of pride ‘I was never any good at maths” (pp. 459). Other examples of research enlightening negative views of mathematics among pupils are given in [Boaler 1999] and [Bogomolny 1996]. 

Most of the influences mentioned above have the gender aspect as an underlying theme: The public image of mathematics as being largely masculine is widespread, the discussion about whether or not parents encourage daughters and sons differently when it comes to mathematical studies is actual, a separated classroom image of mathematics favours stereotypical masculine values and the stereotypical representation of a mathematician as being a man may in particular influence girls’ reflections about going into mathematics. But even if some researchers through the years have claimed that there are cognitive sex differences that lead to different talents for mathematics, recent results show the opposite [Spelke 2005]. The effect of environmental pressures on sex-related differences in performance and participation is far more a matter of concern. They emphasize the need for counteracting the stereotyped beliefs that mathematics is more appropriate for one sex than another [Leder 1982]. Considerable research has been conducted on mathematics both communicated and perceived as a masculine domain (e.g. [Archer and Freedman 1989] ). Models have been offered of how these values impact differently on women [Burton 1986, Fennema 1985, Walkerdine 1988, Walkerdine et al. 1989, Isaacson 1989, Ernest 1991]. If mathematics is not seen as feminine, girls who choose to be successful at mathematics meet the double conformity dilemma stating a contradiction between being feminine and opting for mathematics [Delamont 1978, Isaacson 1989]. In the Scandinavian countries people like to assert that the population consists of modern thinking persons with few such prejudices. Brandell and her colleagues however asked Swedish pupils in compulsory and upper secondary school if they considered mathematics to be a male, female or gender neutral domain [Brandell et al. 2004]. And in some respects it was fairly common among both sexes to regard it as a male domain. Added to the results in Picker and Berry [2000] showing that 100% of the boys and 79.1% of the girls in Sweden drew males when being asked to draw a mathematician at work, the stereotypical male representation is confirmed at least among children in Sweden. With reference to Figure 1 it is relevant to try to identify if the public opinion is a source for such views also in Norway. By asking people in the street about their perception of mathematicians, we hope to get at picture of the situation in our own country. 

Framework and Method

In order to investigate grown-up people’s attitudes towards mathematicians and mathematics, I decided to interview randomly chosen adults. In the busy everyday life of today I believe interviews to work better than questionnaires. 

To reach people that have some spear minutes to answer the questions, I wanted to go to an airport terminal. The idea was that when people have checked in and gone through security, their main activity is to wait for their plane. During this period it is easier to find interviewees that are willing to answer questions. 

The days spent at the airport were chosen to be both days close to the summer holiday and a day in the middle of a week at autumn. This was done to try to reach both people travelling in their leisure time and business people. All together 31 persons were interviewed and several hours were used to get these interviews. First and foremost this was due to the setting people were in. I did not want to interrupt larger groups travelling together; they were busy talking to each other. However, families with one or two grown-ups and children were possible to interview. I could not either be too pushing towards business people working with their computers or reading business papers. But those reading the newspaper or just small-talking with a business friend were reached. The interviewees were randomly chosen among available persons. Often I experienced that persons that had given interviews and answered the questions carefully, wanted to continue the conversation. Sometimes the stories were about earlier mathematics teachers that had behaved in certain ways or particular experiences with mathematics they wanted to tell about. Sometimes they just wanted to tell about own work or children/grandchildren being fond of mathematics. Thus, the interviews lasted longer than expected in advance.  

The first question asked was meant to catch the spontaneous reactions to the opinions about image. Without introduction to the theme the interviewee was asked to describe a mathematician. This question often came as a surprise and caused a moment of quietness. But when given time to think it through, most people had some reaction that was registered. Next, to specify the interviewees’ images and be able to catalogue them, a list of adjectives about image was presented. For each type of description it was asked if this fitted with the interviewee’s image, and if not the choice “no opinion” was possible to make. The list of adjectives is found in Table 1 and in the Appendix where the interview guide is enclosed. Giving such a list of adjectives may of course influence the persons that are asked. The list may work as a “hit on” for characteristics and thereby mathematicians are described in ways that originally were not thought about. On the other hand the adjectives may help to make clear the interviewees own thoughts about image of a mathematician. A list of adjectives may therefore have both positive and negative sides but is illuminating if used carefully.

When choosing by random people to interview at an airport, it is obvious that the investigations can not be generalized – not even to cover the population of Norway. Also, the number of people involved is far too small to draw any final conclusions. However, this was not the intensions when starting the project. The research was more meant to be a small-scale study and hopefully find some tendencies existing in Norway today.

Results

One of the first things I experienced when starting the interviews was that people’s images appear to fall into two categories: A more or less stereotypical image of the mathematician as having a particular look or no specific image at all. The first question was of an open type, asking people how they imagine a mathematicians looks. The number of answers saying nothing particular or only commenting on the knowledge not the image of a mathematician was then 11, i.e. 35,48% of the answers. Some gave the answer “no opinion” or “they look exactly like other people”, some said “clear” or “clever”. The rest of the interviewees had more specific opinions about the image of a mathematician and some descriptions were mentioned by more than one person. These were

   glasses (5 times), boring/no humour/serious (4 times), man (4 times), kind/nice (3 times), 

   not social (3 times), absentminded (3 times), nerd (3 times), not much hair (3 times).

Since the question was given openly to the interviewees, these adjectives were pretty easily associated with a mathematician. Only 4 people stated specifically that a mathematician is a man. But 5 other interviewees gave descriptions like “almost no hair” or “uses a bow tie” that indirectly indicate that they think about a man. 

The results have similarities with the children’s drawings in Picker and Berry [2000] even if children’s point of views are different than grown-ups. Both groups mention the “Einstein effect” as Picker and Berry calls in, and most of the children’s pictures are of men with glasses. In our inquiries 2 persons mentioned Einstein to describe a mathematician. But while the children look upon a mathematician at work as a teacher with one or more of the descriptions - acting violently, - appearing “foolish”, - overwrought, - not good at teaching, -contemptible, - with special powers, grown-ups are more concerned about mathematicians’ appearance among other people. To be boring, not social or a nerd is not a description that is too flattering in a social connection. Neither is absentmindedness. However, it is good that 3 persons said that mathematicians are nice.

When we asked people at the airport the first question, some just mentioned headwords that came into their mind, while other obviously thought about one particular person. An example of the last one is a younger woman stating that

  “It is a man at about 50 years of age, with a tweed suit jacket and a suit or denim pair of 

    trousers. He has little hair and shoes of the brand Ecco. He has a sense of small details and 

    is a nice fellow”.

The question following the general one about image was a list of adjectives that each interviewee had to mark out if coincide with their image. The list showing how the answers are distributed is given in Table 1. The choice “No opinion” was a possibility for each description. Also, cases where people wanted to mark out more than one alternative are registered as “no opinion”, adding to the attitude that there is no difference between mathematicians and other people.

	Type of characteristics
	Having this opinion
	No opinion /More opinions

	Man
	70,97%
	

	Woman
	0%
	

	No opinion
	
	29,03%

	Married/having a partner
	22,58%
	

	Single
	35,48%
	

	No opinion
	
	41,94%

	Young
	9,68%
	

	Middle aged
	45,16%
	

	Old
	6,45%
	

	No opinion
	
	38,71%

	Long hair
	3,23%
	

	Short hair
	22,58%
	

	Not much hair
	35,48%
	

	No opinion
	
	38,71%

	Coloured hair
	19,35%
	

	Gray hair
	32,26%
	

	No opinion
	
	48,39%

	Glasses
	77,42%
	

	No glasses
	3,23%
	

	No opinion
	
	19,35%

	Modern dressed
	0%
	

	Ordinary dressed
	32,26%
	

	Old-fashioned dressed
	48,39%
	

	No opinion
	
	19,35%

	Slim
	38,71%
	

	Middle weighted
	29,03%
	

	Fat
	3,23%
	

	No opinion
	
	29,03%

	Fit
	9,68%
	

	Middle fitted
	41,94%
	

	Unfit
	22,58%
	

	No opinion
	
	25,81%

	Social
	12,90%
	

	Ordinary
	19,35%
	

	Not social
	41,94%
	

	No opinion
	
	25,81%

	Out-turned
	12,90%
	

	Ordinary
	32,26%
	

	In-turned
	29,03%
	

	No opinion
	
	25,81%

	Funny
	3,23%
	

	Ordinary
	16,13%
	

	A bore
	61,29%
	

	No opinion
	
	19,35%

	
	
	


Table 1: Choices of adjectives to describe the image of a mathematician

If we add together the descriptions chosen by more than 40% of the interviewees, we obtain an image of a mathematician as being 

   a middle aged man with glasses, old-fashioned dressed and middle fitted, unsocial and boring. 

On the opposite side, descriptions that are chosen by less than 5% of the persons are

   woman, long hair, no glasses, modern dressed, fat and funny.

From the “No opinion/More opinions”-column we see that descriptions that more than 30% regarded as not relevant for a mathematician are marital status, age and style/colour of hair.

All together the table reveals a situation in Norway not much different from the one Howson and Kahane [1990] describes; a mathematician is a male social misfit with no sense of humour. Of course, due to the small number of people asked, the picture gives by no means a representative sample of the population. But a mathematician is for instance rarely understood to be a woman when almost 71% claimed it to be a man. It is also worrying that over 60% of the interviewees think that a mathematician is a boring type of person. Thus, despite of acting and believing to be modern thinking people in many respects, Norwegians views of mathematicians are not updated. The lack of role models is evident. 

Accidentally only two of the interviewees were teachers. Both were women and one of them clearly stated that mathematicians are not different from any other people. The other one described a mathematician in a positive manner as “well kept, tall, blond, nice”. The rest of the images were held by grown-ups outside the school environment. These beliefs pupils meet in their spare time. In a society where “looks” and popularity among friends means more and more to the up growing generation, it is relevant to ask if this is one of the reasons for the decline in recruitment into higher education courses in Mathematics in Norway recently.

When having such a discouraging description of mathematicians at hand, it is nearby to wonder where the images come from. This was tried to be enlightened by asking the interviewees if they had seen a mathematician in real life. All but two answered “yes” to this question and were asked further if this mathematician fitted with their own image. 22 people confirmed the match while 3 said that their own image was different and 4 did not know if there was a match. Mostly the interviewees just answered “yes” or “no” to the question. But some deepen their answers, like an older man who described a mathematician to be a bore, nerd, with no sense of humour, living in a world where only numbers exist: 

  “Yes, I have seen pictures – I think on television. In cartoons on television the 

    mathematicians are represented like the image I described”.

If deepening their answer, people usually mention pictures, teachers or television when referring to mathematicians they have seen. In view of the results presented in Table 1, it seems as these examples are somewhat stereotypical. The female mathematicians are rarely seen by the man in the street and a mathematician is understood to have lack of social skills. The media seems to strengthen the impression by representing mathematicians in certain ways. 

However, there were interviewees who knew that things had changed. A middle aged man expressed it in this way:

  “I have seen pictures of mathematicians. But they were older pictures that do not fit with the 

    newfangled image of today”. 

There are lots of questions that could be asked to try to discover which beliefs and situations that may influence a person’s image of a mathematician. When formulating the interview guide a restriction was made to three topics: Is the image of mathematician connected to 

   - the idea of what mathematicians do in their work?

   - the interviewee’s own job/education?

   - the interviewee’s view about mathematics?

To systemize the answers to these questions, I found it helpful to classify each interviewee’s image of a mathematician as positive, neutral or negative and then compare it to the answers of these three questions. The classification is based upon the spontaneous reaction of the first question asked; the interviewee’s own description of a mathematician. Then the external influence of the interviewer was minimal. In some cases the classifications were easily done. Descriptions like “A boring person, a type of nerd” or “Bashful, anonumous” are without doubt negatively loaded. But also descriptions like “An older man with glasses” or “Glasses, barely no hair, a knitted waistcoat” were regarded as negative due to the narrowing of number of people that fulfil the requirements. Other statements like “Professor at the University” or “Skinny” are not immediately categorized. Also, some descriptions contained both positive and negative laden words like “Uses a bow tie. A plump fellow by the blackboard doing some terribly difficult calculations. Amusing”. In all these cases the choice of adjectives in the second question were looked upon to be able to do the classifications. The numbers of positive and negative laden adjectives chosen by an interviewee were then compared before classifying a description as negative, neutral or positive. One young man had to run to catch a bus before finishing the interview, thus only 30 answers are included in the grouping. Among these, 3 were positive, 11 were neutral, 16 were negative. Thus, the number of interviewees describing mathematicians in a somewhat negative manner is the largest group. This may be accidental but shows a tendency. 

The first table, Table 2, shows the relation between image of a mathematician and the interviewees’ opinions about what mathematicians do in their work. Note that the sum of the percentages in each row is more than 100 since some gave more than one job alternative.

	
	Research/thinking,

teaching
	“Doing

calculations”
	Other jobs

	Negative image 

of a mathematician
	62,50%
	31,25%
	31,25%

	Neutral image 

of a mathematician
	81,81%
	9,09%
	36,36%

	Positive image 

of a mathematician
	100%
	0%
	33,33%


Table 2: Relation between image and work of mathematicians,

percentage distribution with respect to image. 

The most common answers were – as expected – teaching and/or research, given in the first column of the table. But some were giving other answers instead and some were giving a number of answers including teaching and research. The most alarming opinions were “He solves tasks that no one else can understand” or “He sits in his office and calculate something”, stated by a younger and a middle aged man respectively. Both these men hold jobs that normally do not require higher education which may be an explanation. The statements show an attitude towards mathematicians as doing things that are not valuable to the surroundings, only to themselves. The statements are included in the column “Doing calculations” in Table 1, in which other vague answers about mathematicians doing calculations also are counted. The majority of answers in this column are from persons holding a negative image. This is probably not surprising. People that hold negative images of mathematicians may also find their jobs remote and not interesting. Characteristically all these 6 persons chose the adjective “Boring” in their description earlier.    

As seen from Table 2 approximately 1/3 of the interviewees think that mathematicians can have more definite jobs outside schools and universities. The most mentioned professions among “other jobs” were working in oil business (this is Norway!), as an engineer or being a statistician. This is probably because news from the oil sector and variations of statistical investigations are published in the media frequently. Lately, the work of engineers has also being emphasized due to lack of manpower in this occupational group in Norway. Thus, these are the most visible professions that people associate with numbers and calculations.

The idea behind asking people what profession they hold, was to see if there are any connections between their own career and their image of a mathematician. Based upon answers about own jobs, the interviewees are placed either in a “require education” column or a “not require education” column. People in the first category hold jobs that are based upon certain knowledge obtained through education while in the second category this is not the case. However, the last group may contain educated people, but this is not reflected in their working position. 

	
	Job that require

education
	Job that do not

require education

	Negative image 

of a mathematician
	18,75%
	81,25%

	Neutral image 

of a mathematician
	72,72%
	27,27%

	Positive image 

of a mathematician
	100%
	0%


 Table 3: Relation between image and the interviewees’ required education,

percentage distribution with respect to image. 

As seen from Table 3, the major part of the people with jobs where no higher education is necessary hold negative images of mathematicians; 81,25%. The corresponding number in the “with education” column is far lower. On the other hand, people that have gone through the educational system themselves are more enlightened when it comes to views about mathematicians. Perhaps they have met mathematicians through their study and/or work and by that have experienced that they look like and behave like other human beings. Usually people that have jobs based on higher education do apply theory in their work. Thus, their attitude towards theoretical persons – as mathematicians often are seen to be – is more relaxed. 

It is tempting to assume that the reason for the rather large amount of people holding a negative image of a mathematician is due to their own experiences with mathematics. Thus, a natural question to end each interview with was if the interviewees liked mathematics during their own school hours. The results were not quite as expected, given in Table 4.

	
	Liked 

mathematics
	Liked some 

mathematics
	Did not like 

mathematics

	Negative image

of a mathematician
	62,50%
	31,25%
	6,25%

	Neutral image 

of a mathematician
	72,72%
	9,09%
	18,18%

	Positive image 

of a mathematician
	100%
	
	


Table 4: Relation between image and liking of mathematics,

percentage distribution with respect to image. 

It was surprising that the amount of people holding negative images of mathematicians but answering “yes” when being asked if they liked mathematics at school was 62,5%! If the interviewees answered this question honestly, it indicates a connection between mathematics and mathematicians that is not as clear as expected. Of course some of the interviewees left school many years ago and remember mostly the funny parts of the subject, thus answering “yes”. Others may have liked the subject during school hours but have later experienced that mathematicians are represented in negative manners which are not connected to their own school mathematics. Anyhow their positive attitude to mathematics is not reflected in their image of a person actually working with the subject. It is nearby to presume that to these people mathematicians works with a much more boring type of mathematics than the mathematics they have experienced themselves. At least the results of Table 3 indicate that the schools and the mathematics taught there is not solely to blame for the somewhat negative image of mathematicians that is held by people in the street. 

Another explanation for the unexpected large amount of answers “yes” to the liking of mathematics may be that in this question the interviewee had to answer a personal question. This is in contradiction to the previous questions about image of a mathematician where an outsider was described. Thus, people may have tried to smarten up their actual opinion in order to appear clever. This was tried to be revealed in a following-up-question about what were the best and worst experiences in learning mathematics at school. Many of the answers to this question were interesting in themselves. In connection with image the interviewees that indicated a negative image about mathematicians but claimed to like mathematics seem most interesting. When they were asked about their best experiences at school learning mathematics, practical problems, logic and geometry were mentioned most frequently. Some also talked about the particular characteristics with mathematics that made it interesting; its exactness and the pleasure of finally catching the sense of a topic after days of task solving (!). On the negative side equations with unknown were most mentioned. However 5 of the totally 10 people with negative images of a mathematician but claiming to like mathematics at school, could not remember any negative parts of the subject. They are examples of a certain disconnection between views on mathematics and image of mathematicians. 

Conclusion

The question about image is not a question about wardrobe or waistline – as Devlin expresses in his chronicle [2001]. Mathematicians do not increase their “popularity” by letting young pretty women represent them. The problem lies in people’s beliefs that are not necessarily based on facts. If pushed to extremes, the man in the street looks upon a mathematician as a man working in his office or teaching his subject, but else not doing things that can be used in the society. It is tempting to predict that to some people mathematicians are understood to work with another type of mathematics – “research mathematics” – than the mathematics that the public has learned at school. This type of mathematics may look boring and not understandable and therefore cause the rather negative image of the profession of being a mathematician. Brown and Porter [2001] propose just this, that “mathematicians themselves failing to define and explain their subject in a global sense to their students, to the public and to the government and industry” (p. 11). I think these images and views are due to lack of knowledge: Mathematicians are not enough seen in the media, thus people do not know what they are doing. Thus they are creating their own image. There are lacks of role models in the society.  The public should be shown that mathematics is “…a creative art because mathematicians create beautiful new concepts; it is a creative art because mathematicians live, act and think like artist; and it is a creative art because mathematicians regard it so” [Halmos, 1968]. Such enthusiasm and love for the subject must be communicated by the mathematicians themselves to the public. Not as a middle aged man said during the interviews when being asked if he had seen a mathematician: “I do visualize a person on the television, standing in front of a huge blackboard writing lots of equations before finally getting an answer”. Such performances may scare the man in the street. The public need role models that can spread enthusiasm and explain research in mathematics in an understandable way.

If a created negative image of mathematicians is hold by the public, this may not be of much importance to the grown-ups. But if their opinions are transferred to the up-growing generation, it may have huge consequences. As one of the teachers said when being interviewed: “The attitude held by parents is of fundamental importance to the children’s mindset”. In a society where ‘looks’ is of major importance to the young ones, image is crucial. The same is popularity among friends. And there is a growing tendency – at least in Norway – that teenagers want to carry out their dreams through exciting and funny studies. Neither of these waves fit with the prospect of becoming a ‘middle aged man, not social and boring’ – as mathematicians are described. As in other countries it has lately been a decrease in number of students in Norway heading for a career as mathematicians or mathematics teachers. Maybe a reason for this lies in the image mathematicians have. Thus, the work to improve the image is of great importance. Also, in a world where knowledge is of the utmost importance, mathematicians must try to create an image of themselves indicating that just their own subject will help young people to understand the new world of today.
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APPENDIX:  QUESTIONS TO ASK PEOPLE AT THE AIRPORT

….. MALE          ….. FEMALE

1. Could you describe how you imagine/see that a MATHEMATICIAN look like?

2. Which of the following adjectives do you think describes a typical Mathematician?

           (‘No opinion’ is allowed)  

· ……. Man                                  ……. Woman                                          …… No opinion

· …….Married/having a partner   …… Single                                              ..…. No opinion 

· ……. Young                               …… Middle-aged   ……..Old                …...  No opinion

· …… Long hair                           ……Short hair      ……. Not much hair   …… No opinion     

· …… Coloured hair                     ……Grey hair                                          …… No opinion     

· …… Glasses                              …… No glasses                                        …… No opinion     

· …… Modern dressed …… Ordinary dressed  …..Old-fashioned dressed  …… No opinion     

· …… Slim                                    ..….Middle weighted      ….. Fat      ……. No opinion

· …… Fit                                       ..….Middle fitted         ..….. Unfit   ……. No opinion

· …… Social                      ……Ordinary          …… Unsocial   …… No opinion     

· …… Out-turned               ……Ordinary          …… In-turned  …… No opinion     

· ….... Fun                            …...Ordinary          ..….. Not fun     ……No opinion                     

         Any other special characteristics?

3. Can you remember seeing any mathematicians in real life, on TV, film, etc?

      If ‘yes’;

      Did any of them fit your idea of what you will call a typical Mathematician?

4. What do you think mathematicians do in their work? What kind of activities? What 

            different types of activities?

5. 
Which profession do you have?

6. 
Do you/did you like mathematics at school?     ……Yes      ……Some       ……No

     
What were your best experiences at school in learning mathematics? 

     What were your worst experiences at school in learning mathematics? 
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