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Children’s perception of science and scientists - developing better
websites

Andrew Quinn, Anna McGee and Birgit Schroeter, Glasgow Caledonian
University .

The following review will argue for the need to examine images of science
presented on children’s websites. After commenting on the reduction of
students choosing science subjects in tertiary education (1), young people’s
negative and stereotypical perception of scientists and science will be
analysed (2). It will then be proposed that media representations of science
and scientists may be important influences on young people’s attitude to
science (3). As Internet consumption among young people is rising rapidly, the
review will then focus on examining research pertaining to children’s use of
websites (4). Factors that make websites attractive to young people will be
highlighted (5). After briefly describing some suggestions that may help to
analyse websites (6) the state of current science websites is reviewed,
demonstrating that many websites do not live up to young people’s
expectations (7). The conclusion of the review (8), will then serve as guideline
for the current proposed project (9).
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1. Concerns about science uptake at school

The High Level Group on Human Resources for Science and Technology in
Europe (2004) has alerted the European member states that there are not
enough scientists in each country and that there is much need to increase
numbers. There has also been a growing concern about student uptake of
science at higher levels. A closer look at the UK statistics, drawn from HESA,
the British Higher Education Statistics agency, highlights that while student
numbers have continuously increased, undergraduate study in Physics or
Chemistry has declined markedly from the late 1990’s until nhow. There has
been a lesser decline in Biology, while Mathematics seems to have been
relatively unaffected by the drop (see table 1).

Table 1: Full time undergraduate students per subject at UK universities

Year Total no. | Physics | Chemistry | Biology Mathematics
g'{udents
06/07 1208645 | 9560 12055 18090 19665
05/06 1198820 | 9430 11180 17980 18730
04/05 1165445 | 9350 11070 17380 17925
03/04 1141850 | 9400 11280 17580 17015
02/03 1111310 | 9045 11625 17390 16855
01/02 1069210 | 8605 11645 15705 18085
00/01 1037880 | 9025 12030 16625 14280
99/00 1027400 | 9480 13110 17130 13940
98/99 1032897 | 9706 13728 17536 13772
97/98 1022606 | 9731 13714 17542 14190
96/97 997661 | 9990 13923 18081 13188

This table already highlights some main caveats for the proposed project,
primarily the notion that the decline in student numbers seems to be
somewhat subject-dependent, and that therefore any conclusions drawn
about science in general need to be viewed with caution. Secondarily, the
table highlights that the heading “science” in itself is underspecified; the data
presented here cover some of the more “typical’, “pure” subjects, while
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applied sciences, such as computer sciences, pharmacology, neurosciences
and even engineering subjects are disregarded.

The table presented above accounts only for the British Higher Education
system, which already boasts a higher percentage of tertiary science
graduates than other European countries. Table 2 shows the UNESCO
statistics for tertiary science graduates in the countries participating in this
study.

Table 2: Percentage of tertiary education science graduates across countries.

Year 1999 2000 2001 2002 2003 2004 2005
Bulgaria 3 4 4 5 5 5 5
Estonia 4 6 6 6 8 9 11
France 13 15 13 13 12
Iceland 11 14 14 14 11 11 9
Netherlands 5 5 5 5 6 7 7
Spain 9 10 11 11 11 11
UK 14 15 17 17 17 15 14

The table demonstrates that the issues with regards to science education are
not solely focussed on recent declines in science-uptake, but are also
concerned with general low levels of science education. These data raise the
question as to what can be done to encourage students to choose science
subjects, and how to prevent science uptake rates from dropping.

Furthermore, the participation of girls and of children from lower socio-
economic status is of special concern. Science is generally a largely male-
dominated domain, with the exception of Biology and Medicine-related
subjects which tend to appeal more to girls, presumably because their out-of-
school science interests tend to focus on these topics (Jones, Howe and Rua,
2000; Miller, Slawinski Blessing and Schwartz, 2006). Consequently, women
are under-represented in many areas of science research across Europe (The
High Level Group on Human Resources for Science and Technology in
Europe, 2004).

In addition, children from lower socio-economic background not only achieve
less in science (Ma and Wilkins, 2002) - possibly due to the competing
priorities of education and part-time work (Singh and Ozturk 2000) - but also
hold more stereotypical perceptions of academic achievement (Régner,
Huguet and Monteil, 2002), two factors which may contribute to the more
negative attitudes to science in the lower status adult population in many
European nations (Pardo and Calvo, 2006).

One important factor to consider is the importance of the perception of
science, as students are unlikely to choose a scientific career unless they are
convinced of its merits. The following sections will elaborate on the perception
of science and scientists held by young people. The influence of the electronic
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media in general and web-sites in particular will then become the focus of this
review.

2. The perception of science and scientists held by young people

One important determinant of behaviour is the attitude that is held towards the
behaviour in question. The link between these two constructs has been
extensively reviewed in psychological literature, in particular in Fishbein and
Ajzen’s Theory of Planned Behaviour (see for example Ajzen, 1991), and
need not be elaborated here. Suffice to say that in order to understand the
low uptake of science, it is necessary to investigate children’s attitude towards
science.

As already alluded to above, it is pertinent in this introduction to make a
distinction between science in general and school science in particular, as
attitudes to everyday aspects of science, such as popular computer programs
(Physics), antidepressant medication (Chemistry), or stem cell research
(Biology) may be distinct from attitudes towards school Physics, school
Chemistry or school Biology. In fact, Baram-Tsabari, Sethi, Bry and Yarden’s
(2006) study on children’s questions on a science web-site, shows that the
topics of spontaneous and personal interest questions differ markedly from the
content of school related questions. While it is the perception of science in
general, that is investigated by Public Understanding of Science (PUS)
research, it is the perception of school science that is more directly linked to
science uptake at school and University.

Further support for the non-equivalence of these two attitude constructs
comes from the Commission of the European Communities (2005), Osborne,
Simon and Collins (2003), and Trumper (2006). The Commission of the
European Communities noted that contrary to their perceptions of school
science, children are, on the whole, optimistic and confident about the value of
science in general, while Trumper found that the attitudes towards Physics in
their Israeli sample were neutral, but this neutrality was linked to a negative
opinion about science classes. In addition, although attitude neutrality was
found for both genders, boys’ attitudes towards science were more positive
than girl’s attitudes. Using a young adult sample, Brandi, Cerbara and Valente
(2005) note that in ltaly scientific content in mass media is perceived to be
satisfactory, but scientific education is considered poor. This observation thus
presents a third caveat to the current project, and care must be taken not to
generalise the results obtained by the studies below beyond their validity.

Another note of caution needs to be added for making the equally important
distinction between science and scientist. While both these topics are
undoubtedly related, children’s perception of science and scientists will not
completely overlap.
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2.1. Perceptions of Scientists

One popular way to assess the perception of scientists held by children is the
Draw-a-Scientist Test (DAST), a pictorial assessment that has the advantage
of avoiding difficult verbal questions, in particular for younger children. As
children move through their teenage years, verbal and written reports may
become more appropriate.

Chambers’ (1983) original work introducing the DAST was conducted with a
sample of 4,807 5-11 year old school children. Results showed the stereotype
of the scientist to be male with facial hair, wearing a lab coat and glasses,
surrounded by symbols of research, knowledge and technology, mythical
figures and signs of secrecy or danger. Finson’s (2002) more recent review
on the DAST, commenting on studies drawing on primary and secondary
school children as well as adults, concludes that since then, the stereotype of
the scientist has hardly changed, with the exception of the mythical element of
the mad scientist which seems to have declined over the past 25 years.
Particularly worrying is that even in the 21% century, most pre-intervention
images drawn by children are men, highlighting the preconception of science
as an exclusively male pursuit (see also Picker and Berry, 2000).

A cross-European study by Rodari (2007) concurred with Finson’s somewhat
discouraging findings, reporting the predominance of the white coat, glasses
and lab equipment, as well as the occurrence of the mad and dangerous
“Einstein” stereotype in samples of 9 and 14 year-olds. The European children
also frequently included scientists working with or experimenting on animals.
It is interesting to note that representations also depended on local
knowledge, drawings by children from the Polish town of Kopernik depicting
disproportionally more astronomers as scientists.

Although critics of the DAST maintain that asking young people to draw a
scientist will invariably elicit a stereotype, studies using alternative
methodologies, such as questionnaires (Miller and Hayward, 2006) or
interviews (Brandes, 1994) have shown that the scientist/science stereotype is
indeed alive and well. Miller and Hayward, analysing occupational gender
stereotyping in a sample of 14 to 18 year old students, found that girls
consistently preferred occupations that had previously been identified as
female-stereotyped, such as nurse, secretary, occupational therapist,
hairdresser or physiotherapist, while Brandes, using clinical interviews with
primary school children also reports stereotypical perceptions.

Scherz and Oren (2006, p.797) quote the (pre-intervention) statement of a 14
year old boy, describing a scientist as “sort of absent minded, like Einstein,
bald with grey hair on the sides of his head, with glasses and moustache.”
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2.2. Perception of School Science

The perception of school science is no more positive, studies reporting a
steady age-related decrease in excitement about science (Brandes, 1994;
Osborne et al., 2003). In fact, students tend to describe science as a boring
subject that has to be learned by heart (Lyons, 2006), that is irrelevant
(Osborne et al., 2003) and difficult to learn, particularly for girls (Jones, Howe
and Rua, 1999). It is in the aspect of relevance that the non-equivalence of the
sciences is usefully demonstrated, Biology being seen as having much more
relevance to the everyday human experience (understanding the body,
understanding illness) than Physics, Mathematics or Chemistry, where the
periodic table is perceived to be particularly irrelevant (Osborne and Collins,
2000). According to Otero, Leon and Graesser (2002), this negative
perception comes as no surprise, considering that most students take up
lessons with little background knowledge, and are confronted with complex
and poorly written texts.

The perception of school science as difficult (Eurobarometer 2001) may make
a particular contribution to the uptake of science in higher education, as
considerations of achievement lead students to choose subjects in which they
are likely to excel (Barmby and Defty, 2006, see also Waering, 1990). While
girls’ maths performance at young ages is similar to boys’ performance
(Lachance and Mazzocco, 2006), girls at secondary school age tend to
achieve less (Mullis, Martin, Fierros, Goldberg, and Stemler, 2000). In
addition, children from lower socio-economic background do not expect to
excel at science, (Régner, Huguet and Monteil, 2002; Sirin, 2005), it is hardly
chosen. A report by the High Level Group on Increasing Human Resources for
Science and Technology in Europe (2004) poignantly sums up the current
situation of school science, stating:

‘Science education suffers badly in this respect. Not only is it trying to cope
with this image of ‘becoming a scientist, but it is also fighting to relate to
society. And yet it is being bound by an old-fashioned view that it must
develop the fundamentals’ of science which, all too often, are abstract,
even microscopic, and far from the science ideas underpinning the
technological advances within society which form the focus of debate and
divide public opinion. It can be argued that science education in schools
lives in a world of its own. It seems unsophisticated because it is unable to
compete with advances within the scientific fields. It is abstract because it is
trying to put forward fundamental ideas, most of which were developed in
the 19th century, without sufficient experimental, observational and
interpretational background, without showing sufficient understanding of
their implications, and without giving students the opportunity of a
cumulative development of understanding and interest. It is heavily in
danger of being excessively factual because of the explosion in scientific
knowledge and the ‘adding-on’ of topics to an already excessive content
base. And, to add to all this, the measures of assessment of student
achievement have been largely confined to the regurgitation of information,
and the ability to manipulate equations algebraically”
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2.3. Perception of Science outside the school context

In contrast, the perception of science outside the school context is much more
positive; science being frequently described as useful, relevant, good for
employment and important in everyday life (Adnamuti - Trache, 2006; FECYT,
2006; Institute of Electrical Engineers - see Osborne, 2003), although students
also perceive threats and danger (Rodari, 2007) as a consequence of their
knowledge of previous scientific accidents. This mirrors the Office of Science
and Technology and the Wellcome Trust’'s (2001) findings that adults
generally tend to see science as positive, but that the control of science is a
concern. Many respondents, in this questionnaire-based study, thought that
rules will not stop researchers doing what they want to do. It should be noted
that this concern may be linked with the stereotype of the mad/dangerous
scientist who stops at nothing to reach his or her goal. Interestingly, many
adults also seem to endorse the “brainy” stereotype, arguing that decisions on
science and technology are best left with the experts (Lujan and Todt, 2007).

In addition, it is “being a scientist”, rather than “science”, that is perceived
unfavourably. Looking at the adult population, the High Level Group on
Increasing Human Resources for Science and Technology in Europe (2004),
notes that scientific careers seem unappealing in terms of remuneration,
career structure, work environment and status.

Once more, the perception of science is dependent on the topic analysed, with
medicine, health and environment being particularly popular, re-emphasising
the importance of relevance (FECYT, 2006). In addition, science perception
varies with the individual characteristics of the participant respondents. The
2005 Eurobarometer study shows that apart from topics such as environment,
genetics and humanities, science appreciation is largely male dominated, with
higher interest shown by the young adult population, by participants with high
educational background and high socioeconomic status (see also Lujan and
Todt, 2007).

Some interesting intercultural differences show that a number of previous
Soviet states, such as Romania and Bulgaria, report a lesser appreciation of
science than established European states such as Greece or Sweden, while
also being more reserved in encouraging women to study science. Latvia and
the Czech Republic in particular show low agreement with this question, while
other countries such as Portugal, Sweden or Cyprus are highly in favour of
encouraging women to study science.
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3. Influences on the perception of science

The observation that adults’ attitudes towards science are related to their
amount of knowledge about science (Allum, Sturgis Tabourazi and Brunton-
Smith, 2008), makes it imperative to analyse factors influencing young
people’s perception of science as this is, as demonstrated above, closely
linked to their science uptake at school and therefore to their degree of
knowledge and attitudes in adulthood.

Scholars in the field of media and communication studies (for example
Reeves Timmins and Lombard, 2005) make the distinction between two types
of experiences that impact on modern life: the non-mediated face-to-face
experiences found in direct interactions with others, be it teachers, parents or
peers and the mediated experiences provided by newspapers, television or
websites.

3.1. Non-mediated influences on children’s perceptions of science

The impact of non-mediated experiences on the perception of science has
been well-documented by research showing the importance of teacher
support, parental encouragement, and peer group support. Stake (2006)
attests to the importance of all of these factors, her research with senior high
school students showing that encouragement from family, encouragement
from teachers, and encouragement from peers were each independent
predictors of science attitudes.

It is once more noteworthy that these social interactions are not gender
neutral and that peers, parents and teachers treat boys and girls differently.
Teachers may think that boys are better at science (Li, 1999) and therefore
may focus more on boys’ achievement, parents may not encourage their
female offspring as much as their sons (Bleeker and Jacobs, 2004,
Tenenbaum and Leaper, 2003), and the (usually all-girl) peer group may put
girls off science (Stake and Nickens, 2005), even if only not to violate the
perceived norm (stereotype threat: Spencer, Steele and Quinn, 1999).

The power of non-mediated interaction is also revealed in intervention studies
which show that children’s stereotypes of scientists can be transformed
through personal encounters with scientists (Bodzin and Gehringer, 2001,
Steinke (2004).
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3.2. Mediated portrayals of scientists and science

In the realm of mediated experiences, the electronic media have made a
major contribution to children’s worlds. While the use of electronic media is
obviously influenced by non-mediated experiences - Fluckiger (2007), for
example, notes that parental attitudes and parental use of computers predict
teenager's computer ownership and use - the influence of the media is an
important topic in its own right, particularly as children themselves rate the
media as an important influence on their perception of science (Steinke,
Lapinski, Crocker, Zietsman-Thomas, Williams, Evergreen and Kuchibhotla,
2007).

Research on the portrayal of science in film and television shows that
scientists are portrayed both negatively - as mythical/magical, dangerous,
omniscient, eccentric, antisocial, dangerous or evil, and positively - as people
who look for the truth and try to find solutions to problems (see for example
Long and Steinke, 1996, Weingart, Muhl and Pansegrau, 2003).

Vilchez-Gonzalez and Perales Palacios (2006) have investigated the portrayal
of science (as opposed to scientists) in cartoons, utilising Gallego’s (2000)
categorisation of distorted images of science in comics. The authors found
that in 70% of the episodes analysed, science was portrayed as either rigid,
Aproblematic, Ahistorical, individualist or elitist.

In addition, the media also propagate the picture of the male scientist,
providing fewer role models for girls (Long, Boiarsky and Thayer, 2001), and
depicting women scientists as assistants to male scientists (Elena, 1997).
Based on Bem’s Gender Schema Theory, Steinke (see Steinke, 1998), argues
that this discrepancy is important in shaping girls’ attitudes towards science
and scientists. Her research shows that more men are depicted as scientists
in children’s TV series (Steinke and Long, 1996) and that stereotyping is also
found in other more subtle aspects of representation. For instance, Steinke
argues that research teams in films usually contain one woman only and that
for a woman a scientific career comes at the expense of a private life (Steinke,
1999, 2005). However, she also comments on one US television series -
Discovering Women - which actively challenges the male dominated
stereotype (Steinke, 1997).

While television remains the most popular medium for younger children as it
can be viewed without prior learning (Koolstra, Bos and Vermeulen, 2006),
older children and teens are also avid users of the Internet. In fact,
adolescents use the Internet more than any other age-group (Kalmus, 2007),
with The British Office of Communication, Ofcom, (2008) noting that for 12 -15
year-olds the average amount of time spent on the Internet has nearly
doubled from 7.1 hours /week in 2005 to 13.8 hours/week in 2007.
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3.3. Website portrayals of scientists

Broadly speaking, websites’ portrayal of science and scientists (or being a
scientist), can be analysed on two levels. The first level is concerned with the
representation of professional scientists and their work, and resembles by
definition the reporter’s point of view found in television programmes. The
second level is concerned with the overall attractiveness of the page, asking
whether the site through layout, design and interactive features gives the
impression that science is interesting or boring, achievable or difficult etc.

Investigation at the first level of analysis leads to very few results, with no
studies explicitly surveying the portrayal of science and scientists in general,
even though Massoli (2007) shows that the Finish MIT website offers life
stories, narrating the experience of young researchers and describing both
professional and personal aspects of their life. In terms of gendered
representation on the Internet, Terron Bafuelos (2002), having analysed
educational websites, reports that men are more frequently represented on
websites than women. Men are also more frequently referred to by name,
rather than forming part of a generic category and are more frequently linked
to specific occupations rather than to family roles, such as brothers, fathers, or
uncles. Countering this, work by Steinke (2004) shows how science and
engineering websites for girls combat the male-only stereotype by describing
female scientist and their careers.

In contrast, more research has been conducted with regard to the second
level of analysis. The following sections will comment on young people’s use
of the web, on the expectations young people hold of a “good” website and on
whether or not current scientific websites meet these criteria.
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4. Young people and the World Wide Web

Much like television, young people use the Internet at home as diversion: for
entertainment - often in the form of games (Bevort and Breda, 2001) - for
passing time, for relaxation and for obtaining social and general information
(Ferguson and Perse, 2000). Unlike television however, the big focus for
young people is on social interaction (Mediappro, 2006), recent research on
the use of blogs (for example by Delaunay - Téterel, 2008) attesting to this
preference. Interestingly, this communicative use is particularly marked for
girls, results of an Icelandic study reported by Jakobsdottir, Gautadéttir and
Jéhannesdottir (2005) showing that the older girls in their sample (13-19 years
old) used the web more frequently for social interaction, while boys favoured
entertainment or information (see also Gudmundsson, 2004).

The Internet is also the medium of choice when it comes to getting information
quickly, particularly when information on a very specific topic is needed
(National Science Board, 2004). Scholastic endeavours are rarely mentioned,
although older youths in the Danish sample participating in the Mediappro
study acknowledged the role of the Internet for homework. This age
difference in the use of the internet has also been confirmed for an Icelandic
sample by Jakobsdottir, Gautadéttir and Johannesdottir, who found that in the
most recent (2003) sample of their 3- year study, the younger age group (6-12
years old) tended to use the internet for games, while the older age group (13-
19 years old) used the web primarily to acquire information. Cole (2002) also
states that 14% of his sample used the Internet for school. However, it should
be noted that young people’s perceptions of Internet use are not always
accurate. Ebersol (2000) for example reports that students visited commercial
sites more frequently than other sites and that even though participants
claimed that they used the web for research and learning 52% of time, only
27% of sampled sites were suitable to this pursuit.

In the school setting, where websites are used more explicitly for educational
purposes, such as thorough study of particular topics, students rate the
importance of the Internet for their work highly. Lelieévre (2003) for example
states that 92% of her respondents claim that they have used the Internet for
school work.

This school/home distinction leads to differing ways of using the Internet.
While Bevort, Breda, Smedt and Romain (2003) note two patterns of Internet
use in their Italian sample, utilising the web either as television-like diversion
or as book-like information medium, where pages are printed out before they
are read, Fluckiger (2007) describes three main patterns of usage, namely
generational use, which is ludic and pragmatic, familial use, which is inter-
individual, and scholastic appropriation, which is based on structured
manipulation. The non equivalence of the way the Internet is employed at
home and at school (see also Hamon, 2006) leads to different requirements in
website design. As Internet use at home is more self-directed, it is important
that websites are attractive to adolescents, in order to reach their audience
and create desire for self discovery. Therefore websites used at home tend to
be more playful than websites used at school (Lelievre, 2003).
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While Internet use is very distinct for school and home purposes, it also varies
according to individual characteristics and user preferences. Messin (2007),
for example, analysed different patterns of web use and concluded that young
people may use the web as followers, as pragmatists or as experts.

4.1. Websites, science and individual differences

Looking at science communication, the unique potential of using the World
Wide Web should again be highlighted. By using interactive elements and by
including links for further reading, scientific websites provide the opportunity to
become a researcher and can demonstrate that doing science is neither
boring nor difficult and that in order to be a scientist, one does not have to be
a white male in a lab coat, but can be a 15 year old ethnic minority girl in
jeans.

Although learning on the Internet may be less “relaxing” than learning through
television, as the latter provides opportunities to learn unintentionally and
offers both audio and visual means of encoding (dual processing hypothesis,
see Koolstra, Bos and Vermeulen, 2006), the Internet benefits from larger
storage, faster access to information from allowing the individual to control
reception and dissemination of information and communication (Havick,
2000).

The popularity of the Internet in the communication of scientific information is
demonstrated by Horrigan (2006) who notes that for 20% of US adults, the
Internet is the prime source of science information, with much higher numbers
having been engaged in some science related activity on the web.

However, the aforementioned variables of socioeconomic status and gender
also impact on the use of the internet. In terms of socio-economic status it
should be noted that while most families have television, Koolstra, Bos and
Vermeulen’s (2006) Dutch review demonstrates that Internet access is still
reserved for the better-off population. Stempel Ill, Hargrove and Bernt (2000)
report a positive relationship between Internet use, news awareness,
education, and income, and Sturgis and Allum (2004) state that participants
with higher political awareness and higher scientific knowledge hold the most
positive attitudes towards the Internet. When one pairs these observations
with the fact that good quality scientific information is not necessarily free on
the web and that articles and online journal subscriptions are not cheap
(House of Lords, 2000), Roth’s (2002) hope that the Internet might assist
science to be communicated to a broader public should be echoed with
caution.

In addition, males tend to make more use of the Internet and of Internet
science information than females (Bevort and Breda, 2001; Eurobarometer,
2005) with the exception of online health information, which is more frequently
read by women (Dutta-Begman, 2004), leading the National Science Board
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(2004) to conclude that Internet science information is used by a mostly male,
mostly well educated and mostly attentive public.

5. What makes a website attractive to young people?

Using a series of multiple regression analyses with his Dutch sample, Van der
Heijden (2003) has shown that perceived attractiveness, perceived
usefulness, perceived ease of use and perceived enjoyment significantly
predict the attitudes, intention to use and the actual use of websites of adult
participants.

The relative weighting of these factors depends largely on the purpose for the
utilisation of the site. De Angeli, Sutcliffe and Hartman (2006), for example,
conducted a comparative investigation into two history sites with the same
content, but with different interface styles. The authors report that usability is a
prime concern for educational purposes and mature audiences, while
attractiveness and interactivity is seen to be more important for younger target
groups and leisure pursuits.

While science websites for young people differ from websites for adult
audiences in that they tend to be jargon-free and more interactive (see for
example Johnson, 1996), teenagers have similar requirements with regards to
site attractiveness and usability. Corroborating Van der Heijden’s (2003)
model with focus groups of 16-17 year old US high school students and with
explicit reference to science websites, Weigold and Treise (2004) state that in
their participants’ eyes, “good” websites

= were geared specifically towards them

» had appealing visual presentation (‘cool ’ graphics)

= were easy to navigate (clear layout),

= were interactive (opportunity to ask questions, message boards,
games, surveys, downloads, polls, jokes, member profiles, links).

* addressed school homework demands.

5.1. Specific target audience

The specification of target audiences has been an important topic in website
globalisation research. Website globalisation research is concerned with
adapting websites to the cultural and linguistic needs of their target audiences
by creating different “localised” versions of their “global” websites - see for
example Clough, Marlow and Sanderson’s (2006) project for the Tate Modern
Gallery. Failure to create such localised versions can lead to poor
appreciation of the site. Dmitriyev and Sarapuu (2003), for example, asked
school teachers to compare Estonian websites on Physics education and
found that the least popular site was used infrequently because of the foreign
language of the user interface and educational materials.
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The notion that the target audience needs to be defined as specific and as
explicit as possible is underlined by Frank and Noble (2007). The authors,
reviewing users’ opinions on a British Health website for children and teens
(http://www.childrenfirst.nhs.uk/), found that children requested more gender
and age specific sections. The site is now well structured into separate age
groups (juniors, kids and teens), the teen section containing “girls only” and
“boys only” section.

Steinke’s (2004) review comments on 27 US science websites that are
explicitly directed at girls, while Aschbacher (2003), investigating the
Whyville.net site, hypothesises that this website is popular with girls as it
offers chat and social interaction, using cartoon avatars, thus giving the girls a
“safe” social platform for interaction.

If the target audience is underspecified or the site does not supply sufficient
recognisable features for their target group - Johnson (1996), for instance,
notes how the use of jargon can distinguish between children’s pages, pages
for a general audience and expert pages as websites may fail to attract the
intended recipients. Dunwoody (2001), for example, reviewing the visitors of
the Whyfiles page, found that rather than the expected young audience, the
most frequent Whyfiles visitors were white educated adult males.

Another important consideration with regard to target audiences is the
accessibility of web pages to users with physical limitations. Accessibility can
be increased, by varying background, text colour, or font (for dyslexia) and by
giving alternative texts to objects displayed (for computer reading programs).
Accessibility of websites has been a concern for European governments, the
UK Cabinet Office highlighting the need for more accessibility and the
Icelandic Ministry of Education (2005) supporting projects that use ICT for the
benefit of people with disabilities.

5.2. Appealing visual presentation

Tractinsky’s work on aesthetics in IT highlights the growing concern for
appealing visual presentation of websites (for example Tractinsky, 2004;

Tractinsky, Avivit Cokhavi, Kirschenbaum, and Tal Sharfi, 2006). With regard
to websites for young people, research indicates that visual appeal is very
important for children and teenagers, and that the visual presentation needs to
be carefully adapted to the intended age group. Indeed, like adults, teenagers
make a fast decision on whether a website appeals to them, and are put off by
sites that do not correspond to their age or gender preferences. Livingstone
(2007), for example, investigates teenagers’ opinions of a British Government
website and states that the specified target group (13-19 year -olds), was too
broad, content and illustrations being either perceived as too adult and boring
or too child-like and patronising. Neither was the presentation perceived as
‘funky’ and ‘cool’ as intended, but as ‘cheesy’ and ‘dull’, highlighting that what
adults think is ‘cool’, may not be what kids think is ‘cool’. In terms of gender,
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Livingstone’s study clearly shows differential preferences for boys and girls,
two girl participants in her study advocating “more girly colours and more
wiggly lines” (p.127)

5.3. Usability - easy and fast navigation

Online material produces a higher cognitive load than print material. It is
harder and slower to read and more error prone (Macedo-Rouet, Rouet,
Epstein and Fayard, 2003). As a consequence the ease of navigation, based
on concise grouping of the content materials and informative labelling, is a
third important factor in website design for young people.

In fact, according to Doss (2002), poor navigation is, next to slow page loading
speed, a prime cause of usability problems. Easy navigation relies on giving a
clear overview of the available information on the site, as well as giving clear
position indicators, showing the users where on the site they are and how to
proceed from this position. These considerations have to be applied to the
global navigation, that is the roadmap of the entire site, to the local navigation
for major sections of the site, as well as to site maps, search engines, and
breadcrumb trails.

As these tools are used to gain a good oversight, Doss warns web designers
to think carefully about what needs to be dynamic and interactive, and what
aspects are better kept static, stating that it might be difficult to manipulate
several levels of dynamic sitemaps in order to reach the desired content.

Macedo-Rouet et al. (2003) looked specifically at the role of the usability for
content comprehension, comparing hypertext format to print format. The
authors note that data presented in the hypertext condition - a flash animation
accompanied by small text, which had to be manipulated in order to be fully
visible, was hard to understand and was perceived to be the main source of
cognitive load. These results may partly explain the fact that a higher
percentage of 15-28 year-olds in Europe actually prefer using more traditional
as opposed to interactive websites (Commission of the European
Communities, 2005).

The navigation system of a site needs to be calibrated to suit the target
audience. Designing for young people poses the challenge of making
navigation easy and clear as well as entertaining. Research has shown that
while children clearly appreciate interactive and “fun” features, funky designs
do not necessarily make site navigation any easier (Sullivan, Norris, Soloway
and Peet, 2000). In fact, because of their shorter attention span, children can
get easily distracted by detail, affecting their performance in educational tasks,
such as mathematics (see for example Huang, 2004).

Therefore, navigation for children needs to be made as unambiguous as
possible by using easily comprehensible and highly visible logos (Hanna,
Risden, Czerwinski and Alexander, 1998). In addition, when Doss (2002)
attests to the importance of speed of page loading for adults, it is evident that
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this is an even more important factor for young users, in order to prevent the
child from losing attention.

5.4. Interactivity

The concept of interactivity in IT has been a debated issue due to the
multitude of meanings the concept can carry (McMillan and Downes, 2000).
The most frequent notions of website interactivity refer to the possibility of
social exchange (message boards, member profiles, chat rooms), to active
participation of the users (surveys, polls, games) or presentation of
information in alternative, entertaining formats (downloads, jokes). User
control, for example by presenting a variety of links to follow, is another
benchmark of interactivity.

As children in general, and girls in particular, primarily visit websites for social
interaction, websites featuring social interaction opportunities are justifiably
popular. In fact, Aschbacher (2003), observes that girls using the Whyville.net
website arranged to login at the same time as their friends, thus creating a
web-based extension to their social circle.

The importance of interactivity has also been shown by Hwang and McMillan
(2002) who compared two websites that were equal in content, but varied in
the degree of interactivity, in that one of the sites provided chat rooms, bulletin
boards, a site map, and enhanced navigation bars, whereas the other page
did not. They found that interactivity was significantly more important than
engagement with the topic in predicting positive attitudes towards the site.
Likewise, Tremayne and Dunwoody (2001) compared a highly interactive
(nonlinear hypertext, navigation tools, hyperlinks, click-through modules,
animations, interactive quizzes) and a low interactive (hierarchical linear
hypertext structure with minimal navigation) health website. The authors found
that that not only did the interactive features aid comprehension of the site;
they were also related to a more positive attitude towards the site.

However, as already alluded to in the section on usability, the function of
interactive tools needs to be clear in order for the interactive use to be
effective. Pata, Pedaste and Sarapuu (2007) for example, found that their 12 -
13 year old Estonian students did not make full use of interactive tools
because they failed to understand their function correctly.
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5.5. School homework demands

School homework and the need to study for examinations is an important
reality in every teenager’s life, and may be the prime reason for visiting certain
scientific websites. Baram-Tsabari, Sethi’ Bry and Yarden (2006),
demonstrated that the school-related questions asked on the ask-a-scientist
website increase as children grow older, reaching 57% of all questions by the
time teenagers reach senior high school. Likewise, Falchetti, Caravita and
Sperduti (2007), looking at questions submitted on the website of the Museum
of Zoology in Rome, note that the majority of questions focus on
accomplishments and assignments, while Livingstone and Bober (2004)
report that 90% of their sample of 9-19 year-olds who used the Internet daily
or weekly, used it to do work for school or college. Therefore, science
websites that provide some space for the solution, discussion or revision of
homework, are highly relevant to teenagers.
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6. Analysing websites

In order to investigate whether science websites meet the criteria specified by
Weigold and Treise’'s (2004) respondents, it is pertinent to draw on studies
that have evaluated websites.

Companies and museums have been known to review the performance of
their websites (PortalTechnoCienciaTeam, 2003; Monsistrol, Rovira and
Codina, 2006) in order to improve the site according to demand. While site
analysis will always depend on the analysts’ aim and the resulting formulated
questions, Petch (2004) makes some general propositions. She suggests that
when analysing web pages, important questions need to be which portion of
the web page should be analysed (the home page only or the entire site), how
the web pages will be sampled and which time frame should be chosen for
analysis, as websites may be updated at short intervals.

In her work, Petch (2004) chose to analyse four dimensions of web pages,
namely the purpose of the site, the intended audience, the accessibility and
the quality of the site. Similarily, Lelievre (2003) chose to investigate
audience, content, structure, navigation, functionality and the graphic
elements, while Sarapuu and Adojan (1998), who evaluated educational
websites, looked at the composition of the site, pedagogical aspects and
curriculum-related aspects. Another useful coding scheme is proposed by
Tweddle, Avis, Wright and Waller (1998), who look at purpose, authority,
purpose, design, readability, implementation and evaluation of the site.

In order to look at the accessibility and usability of health websites, Petch
(2004) analysed the reading level, font size and background on a page and
noted whether there is a toolbar, a link to homepage, a title on each page, a
search engine and/or an online glossary. She also took into account whether
the site is mono or multilingual and whether other means to access the
information presented are provided (for example telephone numbers).

The cited research highlights that analysis must be well coordinated in order
to yield reliable results across the participating countries, that it should take
into account several applicable dimensions, such as audience, science topic
addressed, interactivity, usability and others) and that each dimension may
need to be assessed by using finer grained tools, such as noting the presence
of different interactive tools and of different aids to navigation.
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7. What are the characteristics of current science websites?

Teenagers express a preference for sites addressing a specific target
audience that have high visual appeal, easy navigation, interactivity, and
provide homework assistance (Weigold and Treise, 2004). These preferences
expressed by young people could serve as a guide as to how to dispel the
commonly held stereotypes of science and scientists, a “good” website could
potentially counteracting the prejudice of boredom with interactivity, and the
male stereotype by including sections specifically appealing to girls. However,
it still stands to question whether scientific web-pages match young people’s
expectations.

When looking at scientific websites with an adult audience, interactivity and
usability have been reported to be somewhat limited. Lederbogen and Trebbe
(2003) for example compared the websites of German Universities and non-
University based research institutions. The authors found that the websites of
Universities make better use of keywords, but poorer use of illustrations than
other sites and that sites were very text-based. In addition only the websites,
but not the documents posted on the websites were explained in clear, non-
scientific terms. Further, 82 of the 100 web pages hosted by the non-
University based research institutions were available in English only, despite
being German sites, therefore obviously targeting an expert audience.

Massoli (2007), who analysed websites of European Research institutions,
found that the prevailing communication tools were very basic and that only
the Norwegian and Belgian pages reviewed showed advanced techniques,
such as user customisation. Likewise, Pinto Molina, Alonso Berrocal, Cordon
Garcia, Fernandez Marcial, Garcia Figuerola, Garcia Marco, Gomez
Camarero, Zazo and Doucet (2004) note that some Spanish Universities do
not provide sufficient links to their research projects, and that information is
scattered across several pages rather than clearly organised.

Developments are perhaps more interesting with regards to educational
websites, where some pan-European efforts - for example the Globe project
(Lichtenegger, Brggger Serensen, Loret, and Strgmsholm, 2003; Kikas, 2003)
- stand as exemplars for websites fostering international collaboration and
interaction. Many educational websites however, lack a clear educational
purpose and use few multimedia components (De Pablos Pons, Garcia Pérez,
Barragan Sanchez and Buzén Garcia, 2002). Furthermore, research by Tuvi
and Nachmias (2001) indicates that the majority of Chemistry websites
analysed by the authors were conceived solely as an education base, with few
tools or structured activities and were low on interactivity. They relied heavily
on the memory skills of the students rather than fostering skills in analysis or
problem solving, thus reinforcing the stereotype of science as boring.

It is accessibility however, that seems to be the overall béte-noir, The EU e-
accessibility and e-inclusion directives by the UK Cabinet Office stating that
website accessibility rather than usability is generally very poor.
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8. Conclusion

The above review demonstrates that young people hold negative stereotypical
perceptions of science and scientists. These negative stereotypical views
discourage science uptake at school and therefore contribute to a greater
ignorance of science, which in turn is linked to more negative adult
perceptions. The stereotypical perceptions are particularly detrimental for girls
and for young people from lower socio-economic background who do not
perform well - and do not expect to perform well - at science subjects.

Mediated portrayals of science on television contribute to the maintenance of
these perceptions, television frequently propagating stereotypical and male
orientated characters, the perceived omnipotence of scientists being of
particular concern for both adults and child respondents.

Although websites have great potential to combat stereotypes by presenting
science and scientists in a more realistic light and by enhancing interest in
science through high-quality web-pages, similar concerns of equality have to
be acknowledged. For example, only the economically more advantaged
have easy access to the internet as a learning resource, while males and
educated people hold more positive attitudes towards the internet than women
or less educated participants.

Little research has been conducted into explicitly analysing the representation
of science and scientists on web pages as well as evaluating the quality of
science websites for young people. The current project specifically aims to
address these issues, investigating how website portrayals of science and
scientists may combat or uphold the negative stereotypes.

9. The current project

Initially focussing on the first level of mediated representation, which is, as
stated above, concerned with representation of professional scientists and
their work, the project will use 5 point- Likert-scales to assess a selection of
web-sites from the UK, France, Spain, Estonia, Iceland, Bulgaria and the
Netherlands. The Scales will address the commonly-held stereotypes, for
example asking whether scientists are portrayed as brilliant, intelligent,
normal, of less than normal intelligence, or not intelligent (to assess the
“brainy” stereotype, or as having no dress sense, dressing oddly, dressing
normally, mostly dressing well or always dressing well (to address the
‘unfashionable” stereotype. In addition, occurrences of female and male
scientists and scientists’ ethnic group (Caucasian, African, Asian) will be
counted. The project will then involve empirical studies with young people,
letting the target group evaluate a selection of science web-pages.
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