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The pupil testimony is not privileged as ‘more true’ than the accounts 
of teachers and advisers, but it provides a crucial element still too often 
overlooked. (Nixon et al. 1996: 270) 

 
Increasingly a new kind of work with and writing on children is being 
done. There is much literature which explores how children and young 
people see the world, their values and priorities and the ways in which 
they feel themselves marginalised… (Roche 1999: 477) 
 
There is something fundamentally amiss about building an entire 
[education] system without consulting at any point those it is 
ostensibly designed to serve. (Cook-Sather 2005: 1) 
 
School science education can only succeed when pupils believe that 
the science they are being taught is of personal worth to themselves. 
(Reiss 2000: 156) 
 

One of the noteworthy features of the educational research literature in recent years 
has been the attention given to the ‘student voice’ (Branscombe, Goswami and 
Schwartz 1992; Lloyd-Smith and Tarr 2000; Schultz and Cook-Sather 2001; Burke 
and Grosvenor 2003; ESRC 2004; Fielding 2004a). Different researchers, however, 
have often used the term in different ways and directed their findings towards 
different ends. For some, the student voice refers to identifying, encouraging and 
expressing the unique self in an act of creative writing. For others, the focus of 
attention has been students’ views about the form, content and aims of their schooling 
with a view to promoting dialogue and participation. The ultimate purpose of such 
dialogue and participation has ranged from, on the one hand, radical reform of the 
school, the curriculum and/or pedagogy to more efficient school management and 
governance, improved standards, increased student motivation, enhanced school 
effectiveness and the renewal of civic society on the other (Lensmire 1998; Fielding 
2004b; Rudduck and Flutter 2004; Mirta 2004). More specifically, Polman and Pea 
have represented the student voice as an element of ‘transformative communication’ 
upon which to base classroom scientific inquiry that is not teacher driven and 
‘premised on known answers’ (Polman and Pea 2001). 
 
Among researchers in science education, there are several well-established strands of 
work that might legitimately be encompassed by the term student voice. There is, for 
example, an established corpus of research that has explored students’ views about 
science and scientists, e.g., Mead and Métraux 1962; Chambers 1983. The work of 
Chambers, based on a ‘Draw-a-Scientist-Test’, has been subsequently developed and 
deployed by several other researchers, e.g., Mason, Kahle and Gardner 1991; 
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Symington and Spurling 1990), and more recent studies have revealed some shifts, 
including a greater degree of gender equity, in students’ images of scientists over time 
(Matthews 1996). Inevitably, data generated by studies of this kind present problems 
of interpretation (Symington and Spurling 1990) and, perhaps at least partly for this 
reason, few of the findings seem to have been turned to significant pedagogical 
advantage. 
 
There is also a substantial literature concerned with students’ commonsense/everyday 
understandings of scientific concepts (Duit 2004), their views about the nature of 
science (Lederman1992; Kang et al. 2004; Ryder et al. 1999; Driver et al. 1996), their 
interests in science (e.g.,Tamir and Gardner 1989) and their attitudes towards science 
(Schibeci 1984; Simpson et al. 1994). Attitudes and interest seem likely to have a 
bearing on the teaching and learning of science (Bennett 2001; Häussler, 1987; 
Zembylas 2005) as well as being important among the outcomes of science education. 
Nonetheless, as with their views about science and scientists, research into students’ 
interests and attitudes seems to have had little general impact on pedagogy, 
assessment or science curriculum reform, perhaps because the implications of the 
findings for the science curriculum and for the way in which science is taught, learned 
and assessed are by no means straightforward. Fensham has noted how no one had 
considered gathering data on students’ sense of the relevance of the science topics 
included in the TIMSS achievement tests (Fensham 1998) and it is perhaps significant 
that the word student does not appear in the index of the two volume International 
Handbook of Science Education, published in 1998 (Fraser and Tobin 1998). It is also 
important to note that in investigating ‘student interest’, researchers have usually 
treated such interest as a personal attribute of the student rather than as an outcome of 
science education.1  
 
More recent work has complemented these earlier studies of the ‘student voice’ in 
science education by redirecting research attention to focus more directly on what 
students think about the form, content and purpose of their school science education 
and exploring the curriculum and pedagogical implications of the findings. 
Researchers have also explored students’ attitudes towards a variety of science-related 
issues and whether or not they wish to pursue a career in science or technology.  This 
article asks why these aspects of the student voice in science education have received 
increased research attention in recent years and reviews some of the studies 
undertaken. It also comments upon the contribution that the findings might make to 
curricular and pedagogic reform, and explores their significance for policy makers, 
researchers, curriculum developers and teachers.  
 
 
WHY NOW? 
 
The present level of interest in the student voice in science education almost certainly 
owes much to the relative unpopularity of the physical sciences as subjects of 
advanced study in most industrialised countries and the associated gender differentials 
which have proved so resistant to significant change. Politicians, like educational 
researchers, want to know why these issues arise and want to do something about 

                                                 
1 The science component of the PISA test to be conducted in 2006 is likely to investigate ‘interest in 
science’ as an outcome of school science education. 
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them. Within the European Union, for example, attention has recently been focused 
on the declining popularity of the physical sciences among young people as a result of 
a commitment by the Member States to increasing the number of science, 
mathematics and engineering graduates in accordance with the so-called Lisbon 
Declaration of 2000 and the subsequent call in 2002 by Heads of State to increase the 
proportion of European GDP invested in research from 1.9% to 3% (European 
Commission 2004). The untested assumption is that the more that is known about 
students’ interests, enthusiasms, dislikes, beliefs and attitudes, the more feasible it 
will be to develop school science curricula that will engage their attention and help to 
reduce long-standing gender and other differentials.  
 
At a more formal level, the wider context of education has been influenced by the 
European Convention on Human Rights and the UN Convention on Children’s 
Rights. Article 12 of the latter asserts the right of a child to express an opinion and to 
have that opinion taken into account in any matter or procedure affecting that child, a 
right that also has implications for teachers and teacher educators (Osler 1994). Also, 
in recent years, many societies have accorded a heightened role to the views of young 
people about many of the activities in which they are required, or choose, to engage. 
Witness, for example, the ‘Children’s summit’ (C8) held in advance of the G8 
gathering of the world’s richest nations in Gleneagles in Scotland in July 2005. 
 
However, other factors can also be detected, especially in those education systems 
that have espoused a market philosophy. The consequences of this espousal are most 
evident in the language that has become commonplace in educational discussions in 
England and in some other countries that have adopted such a political philosophy in 
the last fifteen or so years. That language characterises a science curriculum as 
something to be ‘delivered’, defines education in terms of outcomes that can be 
measured and places students and their parents in the position of customers. 
Customers have rights in an educational market and one way of exercising those 
rights is to express views about what should be taught in school science courses and 
about how it should be ‘delivered’. Although such views are likely to be far from 
homogeneous, differing both among parents and students and between them, they are 
increasingly seen as important elements of any curriculum debate. Traditionally, 
however, students have generally been regarded as consumers that are not worth 
consulting, a neglect that sits increasingly uncomfortably alongside the market 
philosophy referred to above (Rudduck and Flutter 2000). 
 
From a historical, rather than a sociological perspective, seeking the views of students 
about their school science education can be seen as a reassertion of the student-
centred curriculum initiatives of the 1960s, although these were much more marked in 
other, non-scientific, areas of schooling. They may, also, amount to something of a 
reaction to the narrow instrumentality that characterises much of the contemporary 
debate about school science education. 
 
More pragmatic considerations may also be in play.  Identifying and responding to the 
student voice may be seen as a means of reducing the alienation that some students 
feel from their schooling and thus of helping to overcome the associated problems. As 
with the earlier student centred movements within education, involving students in 
decisions about their education can be regarded as a means of introducing them to the 
complexities and limitations of the democratic process and thus as something of a 
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preparation for their future role as citizens. From this perspective, accommodating the 
student voice becomes a means of transforming schooling (Kushman 1997; Fletcher 
2003) and of making the curriculum more relevant to students’ needs and interests.  
 

Science is in the curriculum because it is relevant and, it should be added, 
relevant to people. Relevance is the very reason for its existence, and it should 
be the very backbone of science teaching (Newton 1988: 7) 

 
Translating relevance into curriculum terms is, of course, both contentious and 
problematic, although it should be noted that relevance has usually been defined with 
the interests of adults, rather than young people, in mind. In England, while 64% of a 
sample of science teachers felt that the science taught related to their students’ 
everyday lives in half or more of their science lessons, only 35% of the students 
shared this opinion (NFER/DfES 2004). Accommodating the student voice thus also 
involves seeing students less as part of the problem of raising standards in school 
science and more as a key element in its solution.  
 
The educational research community has not been slow to respond to this change of 
perspective. One internet search engine (scholar.google) lists over 60,000 entries 
under ‘student voice’, although most of these do not relate directly to school science 
education and the majority derive from work undertaken in the USA. In the United 
Kingdom, the Economic and Social Research Council (ESRC) has funded a major 
project entitled Consulting Pupils about Teaching and Learning (ESRC 2004). This 
initiative supports a range of more specific projects and has led to a large number of 
publications. Among much else, these offer teachers advice on how to consult pupils 
(MacBeath et al. 2003) and how to develop dialogue about teaching and learning 
(Arnot et al. 2003). Although science does not feature prominently in the overall 
programme of work, there is much likely to be of interest to science educators on the 
project website (http://www.consultingpupils.co.uk).   
 
 
RESEARCHES AND STUDIES 
 
In order to restrict the scope of this review, the literature discussed below is confined 
to research studies that seek to explore students’ views about their school science 
education and matters related thereto, such as the way science is taught, its relevance 
to future employment or its implications for environmental education or activism. The 
scope is further restricted by referring only to research published in English and by 
excluding a field of work where a substantial research review or bibliography already 
exists, e.g., Schibeci 1984; Simpson et al. 1994; Duit 2004. In addition, studies more 
than ten years old have been excluded from the review, unless they are of particular 
methodological, conceptual or other interest. This is because there have been 
important changes in school science curricula in the last decade, so that the findings 
of earlier studies may be somewhat misleading. This may be especially the case for 
those studies that have explored students’ views about practical work in school 
science, many of which have established that such views are historically sensitive and 
often significantly different from those of science teachers (e.g., Kerr 1963; Boud 
1973; Boud et al. 1980; Hofstein et al. 1980; Lynch and Ndyetabura 1983; Denney 
and Chennell 1986; Boyer and Tiberghien 1989; see also Hodson 1993; Wellington 
1998; Psillos and Nieddere 2002). Ten years have also brought seminal developments 



 5

in science and technology. A decade ago, there was no Dolly the sheep, few students 
used mobile telephones, and issues such as cloning and genetically modified crops did 
not have the publicity and salience that have now become commonplace in many 
countries. As a result, students’ opinions about their school science education are 
likely to have changed in this time, although some of their other views, such as their 
image of what a scientist looks like, may have remained relatively fixed.  
 
One of the noteworthy features of the research that has been undertaken to establish 
what students think about their school science education is its methodological 
diversity. The research methods deployed include paper and web-based 
questionnaires, focus groups, and personal and telephone interviews. Beyond this, 
there are differences in sample size and bias, in the procedures employed for selecting 
the sample to be studied, in the purposes for which the research was undertaken and in 
the ways in which findings are analysed and reported. The research findings also 
relate to different age groups and embrace both national and international studies. 
There appear to be no large scale rigorous science-specific studies that have explored 
school students’ views about how they would wish to be taught, although Leggett et 
al. (2004) have studied the importance that undergraduates and staff attach to the 
development of generic skills in science. Kinchin (2004) has used concept cartoons to 
investigate students’ beliefs about their preferred role as learners, although without 
particular reference to the teaching and learning of science. Freestone, in a single 
school-based study undertaken as part of the ESRC project referred to above, showed 
that there were differences in the preferences of boys and girls with regard to ways of 
working in science. For example, most girls liked to work collaboratively whereas 
boys indicated that they would rather work alone or in friendship pairs (Flutter and 
Rudduck 2004: 35-6). Likewise, Zohar and Sela (2003), working with Advanced 
Placement classes in physics in Israel, have shown that girls react adversely to an 
excessively competitive atmosphere and to teaching that does not lead to 
understanding. 
 
A study by Qualter, although now somewhat dated, is interesting in that students were 
invited to respond to two categories of statement, one set consisting of abstract 
scientific  principles and the other such principles presented as applications (Qualter 
1993). The list of statements was drawn from topics used in the Assessment of 
Performance project (APU) and Qualter found that the topics of particular interest to 
girls were predominantly biological. She concluded that girls lacked interest in 
‘abstract statements of physical science concepts’ and that these were of ‘very limited 
interest to boys’ (Qualter 1993: 307)  
   
A web-based questionnaire formed the basis of The Student Review of the Curriculum 
undertaken in England at the end of 2001 and the beginning of 2002. The 
questionnaire was designed by the students themselves and it was the students, with 
some professional academic support, who wrote the final report. The on-line 
questionnaire involved 55 questions, based upon a range of issues identified by young 
people at a series of nine regional meetings. These meetings varied in size from under 
a dozen to over 130, with an average of around 35 students. A selection of these 
students made up a national group that was given responsibility for the final design of 
the questionnaire and for analysing and reporting the findings. The on-line survey 
lasted six weeks and 1,493 questionnaires were received, although, as is common with 
research of this type, not all respondents answered every question. 77% of those 
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responding were between 16 and 19 years of age, and a further 22% were 14-16 years 
old. Interestingly, given what is sometimes claimed about girls and computers, there 
were many more girls (66%) than boys (34%) among the respondents. Some care is 
needed, however, in reading the results of this survey since almost two thirds (64%) 
of the respondents were from independent, i.e., fee-paying schools. If the sample were 
representative, this figure would have been about 7% for 11-16 year olds and 20% for 
16-18 year olds. The much higher percentage of independent school respondents 
probably reflects the greater level of computing resources available in some of these 
schools and the fact that some of the respondents were boarders at their schools. In 
this connection, it is interesting to note that 53% of the respondents were at co-
educational schools, 41% at girls’ schools and only 6% at boys’ schools. About half 
(52%) of the 14-16 year olds in the sample were not expecting to go on to study 
science beyond 16, with the remaining 48% expecting to continue with their studies. 
This latter figure is almost certainly much higher than would be the case in the 
majority of maintained secondary schools in England (Planet Science et al. 2003).  
 
The Planet Science study reported that 69% of the students in the sample (n = 1,471) 
thought that controversial issues should be included in school science courses, 
although a further 29% ‘didn’t mind’. 42% of the students (n = 1,432) thought that 
their science lessons up to the age of 16 had not made them ‘curious about the world 
and interested in finding out more’. 57% (n = 1,467) indicated that ‘discussions about 
philosophy and ethics (such as animal testing)’ would make their school science 
education more interesting, although there were significant proportions who were 
opposed (15%) or ‘didn’t mind’ (28%).  Physics topics were judged most frequently 
by students to be the most boring aspects of their school science education, with 
biological topics the most popular, with chemical topics occupying an intermediate 
position. 
 

I don’t really care how you worked out how fast a ball falls if it weighs 
10kg and is falling 4 metres, it’s not stimulating and I’m never going to 
use that information again. 
 
Physics, I have never, nor will I ever, see the point or understand 
physics. It always seemed pointless spending hours of experimental 
time proving what was already proven, or that black wasn’t a colour, or 
whatever. 
 
Equations [and] bonding (chemistry) – for a person who KNOWS that 
she will not ever go into chemistry, that was pointless, difficult to 
grasp and boring. (Planet Science et al.: 17)  

 
 
Gender differences in many of the responses to the Planet Science questionnaire were 
often particularly marked, with most girls expressing a preference for biological 
topics and many displaying a strong dislike of their school physics education (see also 
Angell et al. 2004). At some risk of oversimplifying the outcomes of this study, the 
broad messages seem clear. Many students wanted more discussion in their science 
lessons, they wanted school physics and chemistry to be more relevant to everyday 
life, especially the girls, and they wanted engagement with ethical and controversial 
issues to feature in their school science education. 
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When asked about their experience of school science teaching, 85% (n = 1,450) said 
that they felt it was ‘exam.-led’, with little difference (3%) evident in the responses 
from private and maintained schools. The students were also well able to discriminate 
between what was ‘useful and effective’ and what was ‘enjoyable’ to them as 
learners. For example, while only 15% of the sample described taking notes from a 
teacher as ‘enjoyable’, 45% categorised such an approach as ‘useful and effective’. 
Likewise, ‘looking at videos’ was enjoyable for 75% of the sample but far fewer 
(27%) thought it a useful and effective way to learn science (Murray and Reiss 2005: 
86). 
 
The findings of the Planet Science study led Murray and Reiss to offer ten ‘student 
recommendations’ for the improvement of school science education. These ranged 
from reducing the curriculum content and offering pupils an opportunity to engage in 
dissection to more practical work and the inclusion of ethical and controversial issues. 
(ibid.: 91-2). A Select Committee of the House of Commons in the UK took evidence 
from some of the students who had participated in the research and the findings of the 
study had some influence on the Committee’s report (House of Commons Select 
Committee 2002). 
 
Several of the findings of the Planet Science study resonate with those of a focus-
group based survey that sought the views of parents as well as of students, together 
with teachers’ responses to the views expressed (Osborne and Collins 2000: 2001). 
The study involved 144 pupils aged 16, 117 parents and 26 teachers in 45 focus 
groups held in different parts of England and each consisting of about seven people. 
Of these 45 focus groups, 20 were with pupils, 20 with parents and 5 with teachers. 
The meetings took place between September 1998 and July 1999. Data were recorded 
on audio-tape and coded to give 430 codes grouped under 25 broad themes. 
Discussion in the focus groups was initiated by several prompts and/or questions that 
were different for the pupils, teachers and parents. As an example, the questions used 
in the focus group interviews with pupils concerned the value of school science, the 
application of science to everyday life, visions of science in the future and the appeal 
of science in everyday life. The main findings of the study were that pupils thought 
science important but valued their school science in terms of career aspirations rather 
than as a subject of intrinsic interest. They were also dissatisfied with many aspects of 
their school science education, with chemistry attracting the most antipathy. 
 

Pupils found too much of the later years of science education to be an 
experience that was rushed; dominated by content; repeated too much of 
material they had previously encountered; required too much ‘copying’; 
lacked opportunities for discussion; and was fragmented  leaving them without 
any overview of the subject. (Osborne and Collins 2000: 5) 

 
Not all the messages about school science were negative. Biology was generally well-
received, especially by girls, and science was interesting ‘when it offered 
opportunities to engage in practical work, when it offered challenge and stimulation 
whilst not becoming too difficult or complex, and when it stimulated a sense of awe 
and wonder’ (ibid.: 6). Osborne and Collins concluded that the dissatisfaction 
revealed by their study stemmed from a curriculum framework that was content-
dominated, assessment driven and too homogeneous. However, their study also 
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served to highlight the importance of good teaching in stimulating and sustaining 
interest in school science, an issue raised without prompting by all the pupils in the 
study. There was 
 

consensus among pupils that their interest was engaged and sustained by 
teachers who made lessons ‘fun’, either through their methods of presentation 
of the material or through the organisation of work which immersed pupils in 
practical activities. (ibid.: 40) 

 
Pupils’ views about science across Great Britain feature in a wide-ranging study 
undertaken in 2004 as part of the Nestlé Social Research Programme (Haste 2004). 
The sampling procedure and methodology of this study are more complex than most 
studies of the student voice in science education and the age range of those studied is 
also much wider. The sample consisted of 1,058 children and young adults between 
the ages of 11 and 21. 600 interviews were conducted with school and college pupils 
(11-18), 159 with university students (up to the age of 21) and 299 with others 
between the ages of 16 and 21 and no longer in full-time education. The questionnaire 
is described as ‘versioned’ with 704 young people answering the section on science. 
Interviews, paper and on-line techniques of data collection were used as appropriate. 
 
Although the study focused attention on science rather than science education, the 
views of students about the former are of some significance for the latter, not least 
because the young people questioned science and technology in a number of ways. 
The study identified four ‘distinct constellations of values, or value sets’ among the 
students. The first set, labelled ‘Green’, ‘linked ethical concerns, the environment, and 
scepticism about interfering with nature’. This set was particularly associated with 
girls under the age of sixteen and with those who would be interested in a job in 
science. The second set, ‘Techno-Investor’, linked ‘enthusiasm for investing in 
technology (especially space-related) and in science research, with beliefs about the 
beneficial effect of science and trust in both scientists and government’. The strong 
association here was with boys under sixteen and young men over this age and in the 
workforce. The third, ‘Science-Oriented’, value set reflected an ‘interest in science 
programmes on television, and science fiction, and a belief that a “scientific way of 
thinking” can be applied widely’. This set was widely associated with boys over 
sixteen both in full-time education and in the workforce. The remaining set 
(‘Alienated from Science’) reflected ‘boredom with science, and scepticism about its 
limitations’. Such views were associated with younger girls and with older females in 
the workforce who were not interested in a job related to science. The author of the 
Nestlé report concluded that 
 

Girls are not so much less interested in science than boys: almost exactly the 
same proportion of girls as boys -about a third- would be interested in jobs 
related to science. But girls focus on different things. (Haste 2004: 3) 
 

She also concluded that the ‘strong link for girls between ‘green’ values and being 
interested in a job related to science indicates that ‘green’ values, as outlined above, 
‘are not inherently anti-science’. In the words of a press release for the Nestlé study, 
‘Girls like their science with a conscience’ (Nestlé Social Research Programme 2004: 
1). A different typology has been developed by Schreiner using data collected in 
Norway as part of the Relevance of Science Education Project (see below). She uses 
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the data to identify ‘five Norwegian student types’: the ‘unselective enthusiast’, the 
unselective reluctant, the unselective undecided, the selective girl and the selective 
boy. The differences lie in such features as the degree of commitment to schooling 
and advanced education, and support for, and interest in, science and school science 
(Schreiner 2006). 
 
In June 2005, an Examination Authority in England, OCR, reported the results of a 
survey carried out between November 2004 and February 2005 of students’ 
perceptions of science and science education. The specific research objectives were to 
gather student feedback on science topics ‘for use in the enhancement and 
development’ of science courses for 14-16 year olds and in ‘Science related PR’ 
(OCR 2005). Data were gathered by means of an on-line questionnaire from students 
aged 14, 15 and 16 ‘across a range of schools and…abilities’. 950 pupils from 12 
schools took part in the study. Invited to ‘tick all that apply’ to their school science 
education’, 66% ‘had something positive to say’, e.g., school science is ‘interesting’ 
(54%), ‘fun’ (14%), ‘easy’ (13%), ‘exciting’ (12%), or ‘creative’ (12%). However, 
over half (51%) also referred to their school science as ‘boring’ (31%), ‘difficult’ 
(22%) or ‘confusing’ (27%). As with the findings of other studies, biology appealed 
to both boys and girls, and girls had a lower level of interest in chemistry and 
especially in physics. Perhaps unsurprisingly, the study revealed a strong correlation 
between the perceived ease of a subject and students’ enjoyment of it: more than 80% 
of those who said that they found chemistry, physics or biology easy also said they 
enjoyed these subjects. Over a quarter of the sample said that they didn’t really like 
studying science at school, with a further 7% saying they hated doing so. Older pupils 
were generally less positive than their younger counterparts about studying science at 
school and boys were generally more positive than girls (ibid.: 6-10). 
 
In February 2006, the industrial company Siemens reported the results of a survey 
undertaken as part of its Generation21 initiative (Siemens plc.: 2006). The survey 
involved 245 male and 258 female students aged between 16 and 18 in the UK and 
was designed to reveal the reasons for their choice of subjects to study at A-level, the 
examination commonly used in England, Wales and Northern Ireland to select 
candidates for entrance to university. The choices that students make at the end of 
compulsory schooling thus have major implications for possible future careers. The 
survey suggested that 70% of the students believed that it was harder to get an A-
grade at A-level in science-based subjects than in so-called ‘softer ‘subjects and that, 
for 65% of the students, this greater level of difficulty in obtaining a high grade was 
an important factor in deciding whether or not to study a science subject. Other 
factors relevant to the students’ choice were enjoyment of the subject at the lower 
GCSE level and whether or not they liked their subject teachers. One of the 
noteworthy features of the survey is the analysis of responses on a regional basis, with 
Scotland and Northern Ireland, for example, differing markedly from the rest of the 
UK in having a majority of students who did not think it harder to get an A grade in 
science subjects than in non-science subjects (Scotland 52%, Northern Ireland 55%). 
 
Students’ views about their schooling in England, rather than their science education 
in particular, emerged from a competition organised by the Guardian newspaper in 
which schools and individuals were invited to describe the school that they would 
like. This competition mirrored one organised in 1967 by the Observer newspaper in 
which the focus was exclusively on the secondary school. The later competition in 
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2001 offered three categories of entry, covering primary, lower secondary and upper 
secondary schooling. The focus was the future of schooling itself and the competition 
generated entries from over 1,500 schools and many hundreds of pupils. The 
responses took a variety of forms that included essays, photographs, pictures, stories, 
plays, designs, plans, poems and film and photography. The outcome is a rich archive 
which remains to be quarried with school science education in mind. The following 
examples relating to school science are drawn from Burke and Grosvenor (2003).  
 

The school I’d like would be situated in my own bedroom. Here there would 
be a telephone, a computer (or laptop) and a television where you could 
interact with your teacher…You would get your work from each of your 
subject teachers either weekly or monthly by email. For lessons such as 
Design technology and the Sciences, you would book a place by computer or 
telephone for the course you wanted to take. Then you would go to the local 
education research centre (a local laboratory)…Each week you would have to 
go on at least two courses to improve your science and Design technology 
skills…the lab. caters for physics, chemistry, biology and Design 
technology…you can do experiments…instead of just doing written work. 
(Boy, aged 16) 
 
The school would be integrated into the wider community. The notion of 
writing prize-winning essays on tropical rain forests without taking some 
action would be seen as strange. (Boy, aged 17) 
 
I think our school should look at plants and wildlife and nature…(Girl, 
primary age) 
   

Research into what students might wish to be taught in their school science lessons 
has, for the most part, been confined to one or more ‘snapshot’ studies. Research, 
especially qualitative research, into how the student voice might change over time is 
much less common. A study undertaken by Dawson examined how the interests of 
203 Year 7 (upper primary) students (92 boys, 111 girls) in 12 schools in South 
Australia had changed between 1980 and 1997 (Dawson 2000; see also Dawson 1981; 
Dawson and Bennett 1981). Using a 5-point Likert scale, Dawson invited students to 
express their opinions about each of 77 topics and 17 types of activities. The topics 
were chosen to represent various areas of science and to reflect those commonly 
taught internationally at the upper primary level. The list of activities were those 
likely to be found during the course of school science teaching and ranged from 
watching television programmes or videos about science to teacher talk. Dawson 
concluded that, although there had been some changes in the views of the students 
studied and boys continued to show a greater general level of interest in science topics 
than girls, there had been an overall decrease in interest on the part of both boys and 
girls. More specifically, boys’ interest in topics drawn from the physical sciences had 
strengthened in the seventeen years that followed 1980, whereas that of the girls had 
remained constant. 
 
The views of Australian students formed an element of a wide-ranging national study 
undertaken in November 1999 by Rennie and her colleagues on behalf of the 
Department of Employment, Training and Youth Affairs of the Australian 
Commonwealth Government (Goodrum et al. 2000; Rennie et al. 2001).The study 
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involved both upper primary and secondary schools. In the former, 40% of students (n 
=  1,221) reported that they were ‘often’ or ‘always’ bored in their science lessons, a 
percentage that needs to be set alongside the 43% who were ‘often’ or ‘always’ 
excited. (Rennie et al. 2001: 475). At the lower secondary level (n = 2,802), the 
authors concluded that  
 

the science they are taught lacks relevance to their needs and interests and fails 
to develop key aspects of scientific literacy. Only about one fifth of lower 
secondary students report that science lessons are relevant or useful for them, 
very often or almost always. About one third of these students indicated that 
science never deals with things they are concerned about or helps them make 
decisions about their health (ibid.: 473). 

  
The views of Australian students also formed an important element of the Science 
Class of Tomorrow (SCOT) project.  The survey of student opinion of 
this electronically-based course illustrated the range of learning styles to be found 
within a class and raised a number of issues about the role of the teacher and the 
readiness of students to learn (Rennie and Edwards 2005). 
 
In India, a study carried out by the National Council of Applied Economic Research 
on behalf of the Indian National Science Academy drew upon a sample of 345,000 
respondents from rural and urban areas of the country. Despite some criticisms of the 
methodology, the main findings have not been disputed (IOSTE 2005). As in many 
other parts of the world, students’ degree of satisfaction with their school science 
education declined with increasing age (from nearly two thirds of 11-14 year olds to 
40% in the case of 16-18 year olds) but it should be noted that this is in a country with 
exceptionally high levels of unemployment among graduates and postgraduates in 
science. 
 
One of the prominent features of research and policy in science education in recent 
years has been the emergence of large-scale international comparisons of the 
outcomes of schools science teaching. The best known examples are the Third2 
International Mathematics and Science Study (TIMSS) and the OECD Programme for 
International Student Assessment (PISA). The results of these international 
comparisons have been widely used by policy-makers, despite the methodological and 
other difficulties associated with international comparative research and the criticism 
to which such work is vulnerable (Shorrocks-Taylor and Jenkins 2000). The focus of 
these two studies is different. TIMSS has focussed attention on the curriculum as a 
broad explanatory factor underlying student achievement (Martin and Mullis 2000) 
whereas the emphasis in PISA is on the extent to which the education systems in the 
participating countries prepare students to become life long learners able to play 
constructive roles as citizens in society (Schleicher 2000)3. Science is the major 
domain4 to be investigated in the PISA project in 2006 but it is interesting to note that 
the 2003 survey found no systematic differences between the performance of males 
and females on the science component of the test. The volume of data generated by 
                                                 
2  TIMSS is now known as the Trends in International Mathematics and Science Study. TIMSS surveys 
have been carried out in 1995, 1999 and 2003.  
3 For an attempt to compare the outcomes of TIMSS, PISA and the US National Assessment of 
Educational Progress, see http://nces.ed.gov/timss/ 
4 The principal focus of the PISA study in 2000 was reading literacy. In 2003 it was mathematics. 
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these projects is immense and each prompts interesting, if sometimes difficult, 
questions about students’ views of school science. In the case of the USA, for 
example, there were considerable discrepancies between, on the one hand, the beliefs 
of eighth grade students about how well they did in science and their generally 
positive attitudes towards school science and, on the other, their level of performance 
in TIMSS tests (Schmidt et al. 1999: 106). About 40% of these same students 
described their school science as ‘boring’,  a figure that the researchers suggest may 
not be very different from that applicable to other countries involved in the TIMSS 
study ( ibid.: 110). It is, of course, possible that a broadly similar response might be 
forthcoming when students are asked for their views about other subjects in the school 
curriculum such as mathematics, history, modern languages or geography. The 2003 
PISA study reported, for example, that less than one third of the sample of 15 year old 
students in OECD countries looked forward to their mathematics lessons (PISA 2004: 
Table 3.1). What seems certain is that students’ liking for a given subject in the school 
curriculum depends on many factors, including the age of the students’ themselves. In 
Japan, for example, Ogura has found that the proportion of students who ‘like the 
study of science’ decreases from Grade 5 to Grade 7 and then remains at the same 
level until Grade 9 (Ogura 2003). From a study involving approximately 1,000 eight 
to eleven year-old students from 44 schools across Northern Ireland, Murphy and 
Beggs concluded that ‘age is a more significant determinant than gender of primary 
children’s attitudes to science and that these attitudes become less positive as the 
children reach the more senior primary classes (Murphy and Beggs 2003:115; see 
also, NFER/DfES 2004). 
 
The international Science and Scientists (SAS) project, based at the University of 
Oslo, published its results in May 2000. Unlike TIMSS and PISA, the emphasis here 
was not on evaluating the outcomes of formal schooling but on the ‘interests, 
experiences and perceptions of children in many countries that might be of relevance 
for the learning of science’. The study was an attempt to ‘open up for critical 
discussion …how one might approach teaching and learning in science in a way that 
takes into consideration cultural diversity within one country as well as differences 
between countries and cultures’ (Sjǿberg 2000: 4). A further objective was described 
as ‘networking and capacity building with a special focus on engaging female 
researchers from developing countries in joint research’ (ibid.: 7). Some 30 
researchers from 21 countries and over 9,000 children aged 13 were involved in a 
questionnaire-based study constructed around seven broad themes: The scientist as 
person, Out of school experiences/What I have done, Things to learn about, 
Importance for a future job, Science in action, Scientists at work and Me as a 
Scientist. Some elements of the questionnaire drew upon and developed earlier work, 
e.g., the ‘Draw-a-Scientist’ test (Chambers 1983; Matthews 1996) and an inventory of 
Out of School Experiences (Lie and Sjǿberg 1984; Whyte 1986; Whyte et al. 1987). 
The results presented a number of paradoxes and surprises.  For example, those from 
pupils in the Nordic countries often revealed greater gender differences (in enrolment, 
in attitudes and in achievement) than those from pupils elsewhere, despite the long-
standing public commitment to gender equity in countries like Norway and Sweden 
(ibid.: 66). Likewise, Japanese pupils, despite scoring well on international tests of 
achievement such as TIMSS, judged school science to be more difficult than children 
in any other country participating in the SAS study (ibid.: 64). The SAS research 
instrument was used by Jones et al. in a survey of sixth grade students (n = 437) in 
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five schools in the southeast of the USA. Significant gender differences were found 
with respect to each of the elements of the survey. 
 

Males reported more extracurricular experiences with a variety of tools…such 
as batteries, electric toys, fuses… Females reported more experiences with 
bread-making, knitting, sewing, and planting seeds. More male than female 
students indicated they were interested in atomic bombs, atoms, 
cars…whereas more females reported interest in animal communication, 
rainbows, healthy eating, weather and AIDS. [When asked about future jobs], 
males saw variables such as controlling other people, becoming famous, 
earning lots of money, and having a simple and easy job as important. 
Females, more than males, wanted to ‘help other people’…..Significantly 
more females than males reported that science was difficult to understand, 
whereas more males reported that science was destructive and dangerous, as 
well as more ‘suitable for boys’ (Jones et al.  2000: 180).  

 
Other studies that have explored the interaction of culture, gender and science include 
those by Backman (1997), Myrland (1997), Vazquez and Manassero (1997), 
Chunawala and Ladage (1998), Hjartardottir and Arnadottir (1998) and Gunnarsson et 
al. (2003), relating to Sweden, Norway, Spain, India and Iceland respectively. 
 
The SAS study was an important precursor of the Relevance of Science Education 
Project (ROSE), also based at the University of Oslo. This later project rejects the 
notion of a school science and technology curriculum for all pupils that is ‘universal 
and culture- free (or culture-neutral)’ and seeks to ‘provide empirical evidence and to 
stimulate theoretical discussions about priorities and alternatives in science and 
technology education’ (Schreiner and Sjǿberg 2004: 5). Data were obtained using a 
lengthy paper-based questionnaire, divided into sections with the following titles: 
What I want to learn about (3 sections 108 items), My future job (26 items), Me and 
the environmental challenges (18 items), My science classes (16 items), My opinions 
about science and technology (16 items), My out-of-school experiences (61 items) 
and Myself as a scientist ( a free response item). The ROSE project is a large-scale 
international study, involving over 40,000 students aged about 15 and, at the time of 
writing, analysis of the data is ongoing. However, a number of country-specific 
(Alonso and Mas 2004: Ogawa and Shimode 2004); Teppo and Rannikmäe 2004; 
Jenkins and Nelson 2005; Trumper 2004; Lavonen et al.: 2005; Ogawa and Shimode 
2004) and comparative reports (Schreiner and Sjǿberg 2003; Busch 2005) and 
working papers have been published). These, together with a number of conference 
presentations, are available on or via the project website which is updated on a regular 
basis (http://www.ils.uio.no/forskning/rose/). The data published thus far show strong 
gender differences in the responses to many of the items in the ROSE questionnaire. 
Interestingly, many of the ROSE findings resonate with those of Jones et al. (op.cit) 
in the USA, despite the fact that the students in the latter study were about three years 
younger than those surveyed in the ROSE project.  
 
The findings of the ROSE project also reveal that students in the developing world 
have markedly different views about many aspects of science and technology and the 
role that they can play in economic development. In many industrialized countries, 
students do not regard school science as opening their eyes to exciting jobs whereas 
the reverse is the case in developing countries. In the former, this may be a factor 
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influencing students’ choices of career, although it is clear that such choices are 
governed by many variables (Munro and Elsom 2000; Lyons 2003 and in press; 
Cleaves 2005).5 Likewise, students in many industrialized countries judge school 
science to be less popular than other subjects, their counterparts in the developing 
world again expressing a contrary view. In both contexts, however, girls seem to 
dislike school science rather more than boys, although the gender differences vary 
considerably from one country to another (Sjǿberg and Schreiner 2005). The 
clustering of differences in the responses to many of the ROSE items around the 
concepts of developed and developing countries, together with the generally more 
positive responses from students in the latter, is noteworthy.  Since the school science 
curricula and teaching methods within the developed/industrialized countries are often 
markedly different, any explanation of students’ reluctance to study the physical 
sciences, especially physics, beyond compulsory schooling in such countries may lie 
as much outside the school system as within it (Jenkins and Nelson 2005). 
 
As noted above, the ROSE questionnaire includes a section entitled ‘Me and the 
environmental challenges’. This consists of 18 statements about the environment with 
which the respondents are invited to agree or disagree using a 4-point Likert-type 
scale. The results suggest that, in all countries, boys are less concerned about the 
environment than girls, although all agree that it is important to ‘care more’ about 
environmental protection (Sjǿberg and Schreiner 2005). Any country-specific or 
international findings from this section of the questionnaire (e.g.,Jenkins and Pell 
2006) need to be considered alongside the outcomes of other research in 
environmental education. Such research, which includes much that can be categorised 
as the ‘student voice’, has burgeoned in the last twenty or so years and, perhaps 
unsurprisingly, is characterised by conceptual and methodological diversity. The field 
has been usefully and critically reviewed by Hart and Nolan (1999). The research that 
relates to students’ views about the environment covers attitudes, beliefs, values and 
perceptions  and much of the published work is quantitative and strongly positivist in 
nature. Researchers working within this tradition have typically focussed their 
attention on students’ answers to questions about the environment or on students’ 
environmental behaviour. The periodic Eurobarometer and National Science Board 
surveys are substantial sources of international data of this kind (National Science 
Board 2004: European Commisssion 2005a; 2005b; 2005c). More recent work has 
tended to be much more exploratory and less normative in nature, probing students’ 
ideas, values and beliefs about a range of environmental issues. This has generated 
substantial insights into students’ understanding of a range of environmental concepts, 
such as ‘nature’, the greenhouse effect, the ozone layer, radon, and endangered 
species. Significant insights are also available into the personal and cultural 
determinants of students’ views about a range of environmental issues. Although the 
nature of the interaction of these determinants often remains elusive, the evidence 
suggests strongly that childhood experience is important in determining life-long 
attitudes, values and patterns of behaviour towards the environment (Hart and Nolan  
op.cit.; Chawla 1998; Palmer 1998 but see also EER 1999 for a critique).  
 
Schreiner and Sjǿberg (in press) have used the results of the responses from 
Norwegian students to a section of the ROSE questionnaire to explore how the 

                                                 
5 For a study of the influence of pupil perceptions on subject choice at 14+ in history and geography, 
see Adey and Biddulph 2001. 
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students think of their role, and that of others, when confronted with environmental 
issues. Do they agree, for example, that ‘Environmental problems make the future of 
the world look bleak and hopeless’ or that ‘Environmental problems are 
exaggerated’?  Are they willing to make personal material sacrifices in order to help 
overcome environmental problems or do they believe that environmental problems 
should be left to the experts? In thus attempting, among much else, to characterise and 
conceptualise the hopes and vision of young people in Norway for the future with 
respect to the environment, they have drawn upon ideas relating to post-modern/youth 
culture in industrialized/ Western societies and tapped into an extensive literature that 
has not hitherto had much attention from science educators. If, as a number of 
sociologists have argued (e.g., Bauman 1995; 1998; Habermas 1981), such societies 
are characterised by, among much else, a prioritising of consumption over production 
and a colonisation of the cognitive and moral spheres of human life by the aesthetic 
realm, such features are unlikely to be without impact on the way in which young 
people perceive, and respond to, science and technology. As Lash (2001) has noted, 
any shift from cognition to perception heightens the importance of personal and social 
experience and diminishes the value to be attached to knowledge gained through the 
abstraction of judgement. Schreiner’s doctoral study (2006) is a notable exception to 
this general neglect of the sociological literature which, together with that relating to 
futures education (Lloyd and Wallace 2004), also features in a study by Schreiner, 
Henriksen and Hansen (2005) of how young people might be empowered to meet the 
challenges presented by climate change.     
  
In almost all of the studies discussed above, data have been obtained by asking 
students to respond to questions prepared, piloted, finalised and presented in various 
forms by the researchers.  A different methodological approach has been followed by 
Baram-Tsabari and Yarden who have sought to identify children’s ‘spontaneous 
interests’ by analysing the questions submitted by children to an Israeli cable 
television programme, broadcast 11 times weekly (Baram-Tsabari and Yarden 2005).  
The programme was first broadcast in August 2003 and, by early January 2004, over 
3,100 questions had been collected in an e-mail database. Of these, 1,535 related to 
science and technology, falling into categories such as Animals, Health and Medicine, 
Earth and Space, Inventors and Inventions and ‘How stuff works’. Since some of the 
children’s queries embodied more than one question, the final sample consisted of 
1,676 science and technology-related items, with most of the questions coming from 
children in the later years of elementary school and in the early years of the Junior 
High School (ages 9-12). The questions were categorised by field of interest and type 
of information requested, and whether or not they related to a specific motivation on 
the part of the child, e.g., How can I build my own Internet site?. The field of interest 
was dominated by biology (49.6% of the questions), followed by technology (25.0%), 
astrophysics (12.1%) and earth sciences (6.1%), with physics and chemistry 
accounting for 4.2% and 2.4 % respectively. Of the biological questions asked by the 
children, most (72%) were zoological and one quarter addressed issues in human 
biology. The field of interest was age-dependent, with older children showing less 
interest in zoology than in human biology and an increased interest in technology at 
the expense of biology. Physics proved surprisingly popular with the younger children 
in the study. Most of the questions asked by the children sought factual knowledge, 
with a little more than a quarter seeking explanations. Only 4% of the questions could 
be categorised as methodological, evidential or open-ended. In a later study, Baram-
Tsabari  et al. (2005) examined the 1,555 questions submitted by 1,167 grade 4-12 
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students (56.4% girls, 43.6% boys)  to the MAD scientists network, operated by the 
Washington University in St.Louis (http://www.madsci.org). The authors report 
significant differences between spontaneous (n = 920) and school-related (n = 635) 
interests, with astrophysics featuring prominently among the former. Biology again 
proved more popular than other sciences (44% of the questions), followed by 
chemistry (21.9%) and physics (12.9%).The questions submitted to another internet 
site, Scienzaonline in Rome, have been studied by Falchetti, Caravita and Sperduti 
(2003). Those asking questions of the site were aged between 7 and 74, although the 
largest single group fell into the age range 20-30. Most of the questions were 
biological in nature and most were seeking information of a practical nature. Requests 
for opinions about controversial science-related issues are described by the authors as 
unexpectedly few in number. The authors concluded that ‘relevance for everyday life 
seems to be the main motivation’ of those contacting the Internet site. 
 
DISCUSSION 
 
How should science educators, policy makers or teachers respond to the various 
expressions of the student voice in science education? Any response to this question 
requires attention to a number of matters. Of fundamental importance are 
methodological issues, notably the general limitations of the different research 
methods that have been used to gather data, such as questionnaires, focus groups or 
interviews, and/or the techniques used to analyse and present the data obtained. These 
are discussed thoroughly in the relevant literature (e.g., Ary et al. 1996; Cohen et al. 
2000; Robson 2002) and are not, therefore, rehearsed here, although particular 
attention is drawn to the debate in the literature that relates to the construction of 
Likert scales (e.g, Ray 1980; Weng 2004) and the manipulation of numerical data 
derived therefrom. The influence of research methodology and the rigour with which 
it is pursued on the confidence that can be placed in the data generated cannot be 
overlooked. Particular caution is needed when drawing inferences from quantitative 
data when the assumptions underlying the statistical techniques employed to generate 
that data may not be fully met. 
 
It is also important to acknowledge that students do not ‘speak’ with a single voice. 
The diversity among students’ views is well illustrated by the different ‘value sets’ 
referred to above (Haste 2004, although it is important to recognise that any 
components identified by a factor analysis of data obtained from questionnaires or 
other sources reflect clusters of opinions/beliefs/ values, not types of student. It is also 
illustrated by several findings from the ROSE project. For example, when students 
completing the ROSE questionnaire were asked for their views about a range of 
environmental issues and challenges, factor analysis of their responses revealed 
differences in their perception of the seriousness of the problems facing the 
environment, the extent to which they, rather than the experts, had responsibility for 
addressing them, and their willingness to make personal sacrifices to this end 
(Schreiner and Sjǿberg 2003). There is some resonance here with what Christensen 
has distinguished as egocentric, anthropocentric and ecocentric attitudes towards the 
environment (Christensen 1991). 
 
The student voice also changes throughout compulsory schooling. Too few 
explorations of the student voice in science education have had a genuinely 
longitudinal dimension, the work of Lindahl (2001; 2005) being a notable exception, 
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together perhaps with that of Cleaves (2005) and the very different narrative provided 
by Reiss (2000). Many studies such as the Eurobarometer and National Science Board 
surveys simply report results obtained at different points in time. In what the authors 
described as a feasibility study, Stark and Gray invited pupils at different stages of 
schooling in Scotland (primary 4, primary 7 and secondary 2) to identify their 
preferences in a list of topics presented to them. The topics were drawn from three 
broad categories: Living things and the processes of life, Energy and forces, and Earth 
and Space. They reported that most girls preferred biological topics and that such 
topics became less popular with boys with increasing age (Stark and Gray 1999). If 
changes in the student voice throughout schooling are to more fully understood, 
research methodologies that are more complex, sensitive, qualitative and differently 
focused than those used thus far are required, and these will need to allow the salient 
issues to be identified and tracked over time. Until some of the outcomes of research 
of this kind are known, attempts to encourage more students to choose the physical 
sciences as subjects of advanced study seem likely to be at best hit and miss, and at 
worst, counterproductive.   
 
It is clear that there is much that is positive in the data relating to the student voice in 
science education. For example, science is acknowledged as important by young 
people in both the developing and the developed world, and as bringing more benefits 
than disadvantages. That judgement, however, is inevitably coloured by what the 
students regard as science. This is by no means obvious and it calls into question the 
extent to which students can be said to be expressing an informed opinion or choice. 
Science now embraces many disciplines, from astrophysics to molecular biology, as 
well as others whose status, qua science, is more open to debate, e.g., medicine, 
psychology. Moreover, the word science has different connotations in different 
countries and, in some cases, the academic discipline is known by a different name 
from the school subject (Schreiner and Sjǿberg 2004: 40). The judgement is also 
equally likely to be coloured by allying science with technology, with many students 
not being required to make a distinction between them, or failing to do so (Toussaint 
et al. 2001), and thereby highlighting the instrumental value of science and, by 
implication, of science education. 
 
  I think science is really important because, for example, 

now in present days, we wouldn’t be using washing machines because 
they were constructed by the scientists weren’t they? I mean because 
when you use computers and well, it’s a bit like technology –
everything, everything with cars and trains, actually I think is related to 
science.  
 
It’s [science has] led to a lot of discoveries that wouldn’t have been 
discovered without science…technology and stuff like that… 
(Osborne and Collins 2000: 17) 
 

In the case of both science and technology, students’ perceptions are also likely to be 
strongly coloured by their experience of the school versions of these enterprises and 
these experiences are themselves likely to differ to different degrees. Such perceptions 
are also almost certainly gender-related. 
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The generally positive view of the role of science and technology in society stands in 
some contrast to the reluctance of sufficient numbers of young people in the 
developed world to pursue the study of science beyond the point where they are 
required to do so. Much more needs to be known about why this is so, especially in 
the case of those students who are particularly sympathetic to science but do not 
anticipate a science-related career (Ogawa and Shimode 2004; see also Häussler et al.  
1998). To what extent, if at all, can such reluctance be attributed to school-based 
factors, such as the content of the science curriculum, the way science is taught and/or 
assessed and/or the alleged difficulty of the physical sciences as subjects of study? 
How are students’ attitudes towards science related to success at school and what 
influences that success? How important are other factors such as the influence exerted 
by parents, students’ peer groups within and outside school, or careers’ advisers, and 
what is the nature and extent of their interaction? For an interview-based study of the 
interplay of factors such as self-perception with respect to science, students’ 
occupational images of working scientists, their relationships with significant adults 
and their perceptions of school science in the formation of science choices during 
secondary schooling, see Cleaves (2005).  
 
In addressing these and other questions related to student choice, it will be important 
to distinguish between the basic scientific disciplines. Most of the research that has 
been undertaken to identify students’ views about aspects of their school science 
education has been done in terms of ‘science’ rather than of individual scientific 
disciplines, notably, physics, chemistry and biology. However, students have very 
different attitudes towards these disciplines and the differences are significant. 
Biology is always better liked, by both boys and girls, than chemistry or physics, the 
last of these being especially unpopular among girls. As Reiss’s five year observation 
of more than 500 science lessons over a five year period in a secondary school 
reveals, students differentiate readily between the basic scientific disciplines and are 
clear about what they like and what they do not (Reiss 2000). They may also be more 
perceptive than is usually acknowledged about what their teachers think about 
teaching outside their area of professional subject expertise. 
 

Biology with you is O.K. Chemistry is fun. But you like physics don’t you? 
 
The pupils soon judge which science you like. A colleague teaches physics but 
the pupils are very clear he doesn’t like the subject, even though he teaches it 
pretty well. (Donnelly and Jenkins 1999: 16) 

 
Boys and girls also have different views of the topics that they would like to learn 
about (Dawson 2000; Jenkins and Nelson 2005; OCR 2005; Sjǿberg and Schreiner 
2005; Jones et al. 2000). Although the views expressed in a range of studies fall well 
short of uniformity, there is a degree of commonality, differentiated by gender. In 
broad terms, biological, personal and health related issues are more popular with girls 
than with boys whose views tend to reflect a stronger interest in the technical and the 
violent/destructive. 
 
One frequent complaint voiced by students in those countries where the research has 
been done is that the school science curriculum is overloaded with content, a 
complaint sometimes echoed by those who teach them (Millar and Osborne 1998; 
Osborne and Collins 2000). It is also a complaint that seems to have been commonly 
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and uncritically accepted as valid. As Donnelly as remarked, it is easy to forget, when 
reading references to an overemphasis on scientific content, that ‘one is dealing here 
with probably the greatest intellectual and material development of humankind’ and 
one that presents significant intellectual challenges (Donnelly 2005: 304). Given this, 
it is interesting to note the finding that difficulty may not necessarily be a barrier to 
enjoyment of science at school: 42% of students in a survey in England admitted 
enjoying biology even though they found it difficult: the corresponding percentages 
for physics and chemistry are 28% and 32% respectively (OCR 2005: 13).Equally 
easy to overlook is the fact that complaining about an overloaded school science 
curriculum has a long history. It has proved remarkably resilient in the face of 
profound changes in curriculum content (most often involving a reduction) and in 
assessment techniques, coupled, in some countries, with major reorganisations of the 
pattern of schooling that have led to more students studying more science than at any 
time in the past.6  
 
Students’ complaints about overloading of the school science curriculum are 
frequently allied with significant levels of dissatisfaction about the relevance of much 
of that content. When Jarman and McAleese (1996) asked 15 year old pupils in 
Northern Ireland when they used their school science in their everyday lives, the 
question seemed to puzzle them and led many to answer in terms of wiring an 
electrical plug. Claims of this kind can be placed in a wider context by contrasting 
them with Haste’s finding that 35% of her sample of young people aged 11-21 
expressed disagreement (disagreed or disagreed strongly) with the statement that 
‘science is largely irrelevant to my everyday life’: interestingly, a further 31% neither 
agreed or disagreed with the same statement (Haste op.cit.: 6). One underlying 
difficulty here is the perspective from which relevance is to be judged. Reiss has 
suggested that some science educators simply misunderstand what is required. Citing 
a study undertaken in a pseudonymous rural ‘Owens County’ in the USA, he notes 
how the teachers tried to relate science to the everyday life of their students. 
 

For example, during one lesson the fifth-grade teacher illustrated principles of 
motion through a kickball demonstration. A third-grade instructor had students 
conjecture about how simple acts like obtaining water would be different if 
performed on the moon rather than in Owens County. (Reiss 2000: 145, 
quoting Charron 1991: 683) 

 
Reiss acknowledges that the argument for such teaching is that, when it is done well, 
‘it stretches the mind, fascinates, intrigues and provides new insights into the 
workings of the physical universe’. However, as he drily observes, ‘ I am confident 
that even a richly developed understanding of how to obtain water on the Moon will 
be of little practical relevance to most of the future citizens of Owens County’ (idem). 
For some with an interest in the educational function of science, stretching the mind, 
fascination, intrigue and new insights into the physical world might be thought to be 
the central purpose of school science education. However, reconciling such a purpose 
with presenting science in a way that at least a majority of students is likely to see as 
of practical significance in their everyday lives is by no means a straightforward 
undertaking. One response to the challenge would be to construct a science 

                                                 
6 In the case of England, such a complaint also needs to be reconciled with the steadily increasing pass 
rates in the sciences in public examinations, itself a matter of a rather different complaint. 
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curriculum based upon students’ expressed interests and thereby build a community 
of learners from which scientific ideas emerge for discussion and learning (Gallas 
1995: see also Häussler and Hoffmann 2000). Another might be to devise a suite of 
science courses that accommodates diversity and choice, as in the21st Century Science 
project in the UK (Hunt 2003), a curriculum innovation that advertises ‘genuine 
choice for the diversity of students’ interests and aspirations’ (http://www. 
21stcenturyscience.org/home). A third possibility, reflected in the variety of 
curriculum initiatives embraced by the very diverse Science-Technology-Society 
(STS) movement and often directed at ‘citizenship’ or ‘social responsibility’, 
prioritises the social relations of science among the educational functions of school 
science (Cross and Price 1992; Solomon and Aikenhead 1994). Yet another way 
forward might be to develop better links between science in the context of formal 
schooling and the so-called ‘free-choice science education’ offered by science centres, 
museums, the print and broadcast media and the Internet (Falk 2001). For some 
feminist scholars, however, responding satisfactorily to the student voice requires the 
transformation not only of school science but of science itself, since the latter is 
categorised as a ‘masculine’ construct in need of fundamental reform (Harding 1991; 
Rose 1994) 
  
Perhaps surprisingly, some attempts to make science school curricula more appealing 
to students by making them more ‘relevant’ seem to have given little or no attention 
to the findings of the substantial body of research that sheds light on how adults 
actually relate to science and use scientific knowledge (Irwin 1995; Irwin and Wynne 
1996; Layton et al. 1993; Jenkins 1997), although Aikenhead’s study with respect to 
nurses should be noted (Aikenhead 2005). Such research reveals that the interaction 
of adult citizens with science is rarely, if ever, narrowly cognitive. In addition, such 
citizens regard scientific knowledge as much as a resource for the construction and 
maintenance of personal identity as an external instrumentality for understanding and 
manipulating the material world. Also ignored has been research that explores the 
relationship between scientific knowledge and praxis (Layton 1991; 1993; Barton 
2002; Roth and Désautels 2002) and more generally between knowledge and action 
(Aitken 1985; Vincenti 1993).The implications for school science education of 
findings in both these fields need much more attention than they have so far received 
 
Attention might also be directed usefully at the implications of findings about the 
student voice in science education for the rapidly expanding7 programme of research 
into ‘informal science education’, i.e., the learning of science that takes places outside 
the context provided by schools, colleges and universities. One of the distinguishing 
features of such learning is the emphasis on self-motivation derived from learners’ 
needs and interests (Dierking et al. 2003). 
 
Evidence that many students also dislike the way much of the content is presented at 
school is available from several of the studies reported above. The broad messages 
seem to be that students dislike such activities as the repeated presentation of 
scientific topics and the dictating or copying of notes. They want their school science 
courses to be more relevant to everyday life, to include more practical/hand-on 
                                                 
7 The American Educational Research Association has an Informal Learning Environments Research 
Special Interest Group and Science Education devotes a section of each issue to this field. The National 
Association of Research in Science Teaching (NARST) issued a policy statement on ‘Informal Science 
Education’ in 2003. 
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activities, to give more attention to contemporary science-related issues, and to 
provide greater opportunity for discussion and participation. However, there is ample 
room for ambiguity in these student responses (Kinchin 2005) and the broad messages 
need to be treated with a degree of caution. They are sensitive to age, to gender, to 
student ability and to the cultural and linguistic diversity found in multi-cultural 
communities (Levy et al. 1997). Campbell, using data derived from questionnaires 
and semi-structured interviews, has reported that ‘the most mentioned negative factor 
in learning science’ by a small sample (n = 26) of primary and secondary school 
students in England was writing. 
 

We hate writing. 
Writing things up: that’s what we do not like.  
That’s definitely what we don’t like (Campbell 2001: 127) 

 
However, there is also evidence that older (Year 11) students are more likely than 
their younger counterparts to acknowledge that ‘taking notes from the teacher can be 
effective’ (OCR 2005: 7). Similarly, girls express less enthusiasm than boys for 
autonomous learning styles such as taking notes from books, reading textbooks or 
researching using the Internet (ibid.: 23). Pell and Jarvis in a study of primary school 
pupils’ attitudes towards learning science in England reported that while the pupils 
were ‘clear about the tasks, activities and teaching styles that they preferred in 
science’, there were ‘some striking differences in the choices expressed by pupils in 
higher and lower ability groups’ (Pell and Jarvis quoted in Flutter and Rudduck 2004: 
35). Flutter and Rudduck, drawing upon a study of secondary school pupils 
undertaken as part of the ESRC Consulting Pupils Project, noted that: 
 

higher attaining pupils expressed strong preferences for things like 
practical work and discussion in science lessons whereas it was only 
the lower attaining pupils (both boys and girls) who mentioned the use 
of textbooks in science as being enjoyable. It was also noted that lower 
attaining pupils liked to carry out their own projects in science (Flutter 
and Rudduck: 36). 
 

The broad messages may also disguise other preferences. For example, the OCR study 
referred to above suggested that the popularity among students of doing a science 
experiment in class (defined, unprompted, as the ‘best thing’ about learning science at 
school) may have owed rather less to its intrinsic merit as a means of promoting 
learning than to its potential as a ‘fun factor’ (idem). As for the expressed wish for 
more discussion in science lessons, good science teachers have always invited pupils 
to discuss such matters as the possible design of an experiment or the apparatus with 
which to conduct it, or the best way to obtain, present or interpret results.  Such 
teachers have also gone frequently beyond the science itself to discuss with their 
students the applications or implications of some of the scientific concepts or data 
under consideration and to relate these to everyday life. Moreover, the use of 
language to explore scientific ideas is a key element of the so-called constructivist 
approach to science teaching (e.g., Driver et al. 1994) and there is now a substantial 
body of research that illustrates the important role that language plays in the 
development of understanding (e.g., Lemke 1990; Duschl and Osborne 2002; 
Mortimer and Scott 2003). However, it cannot be assumed that those students who 
urge more discussion in their science lessons are also willing to make the intellectual 
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effort necessary to ensure that any such discussion is well-informed and grounded in 
the relevant science. In addition, the manner in which some students articulate their 
wish for more discussion in science lessons may hint at something more fundamental 
than a reformed approach to teaching science, namely a challenge to the authority and 
standing of science itself. From this perspective, some elements of the student voice 
can be seen as a particular manifestation of broader intellectual changes captured by 
such terms as post-modernism and constructivism and the associated rejection of a 
number of traditional Enlightenment values and assumptions. If there is no universal 
scientific truth, only a variety of truths from which one should be free to pick and 
choose, why should science teachers’ opinions carry any more weight than those of 
parents, students or organisations seeking to press a particular political and/or 
religious agenda?  If the dangers of such an intellectual position seem obvious or far 
removed from the pressing everyday concerns of most science teachers, they remain 
the source of vigorous controversy (e.g., Gross and Levitt 1994; Sokal and Bricmont 
1999) and are not without serious consequences in some countries (Matthews 1998; 
Dembski 1999; Nanda 2003; Shanks 2004; Hongladarom 2005). As Donnelly (2005: 
305) has remarked, there is an important debate to be had about the issues implicit in 
the view that pupils in their science lessons ‘should be asked to put forward [their] 
own theories instead of being told what is right’ (Planet Science et al.: 9).8 
 
Every science teacher is likely to be aware that students have views about how their 
work is assessed. Fensham has explored the opinions of a small sample of Australian 
students in their final year of schooling about the tests used in TIMSS. He has 
reported that ‘almost all students expressed a ‘clear preference for multiple choice 
items’ in tests and examination in science, although the reasons given for the 
preferences varied considerably (Fensham 1998: 486). In general, however, students’ 
views about assessment have received much less attention than other aspects of their 
school science education. 
 
One of the most consistent messages to emerge from research concerned with the 
student voice in science education relates to gender. Whether in terms of what they 
would like to learn, of how they prefer to be taught or assessed, of their attitudes 
towards science and technology, of what they regard as important in their future 
employment or how they perceive teachers deal with them, there are significant 
differences in the views of most boys and girls. While it is important not to overlook 
the diversity to be found within either group (Brickhouse et al. 2000), these 
differences prompt the question of whether a common science curriculum and/or 
pedagogy can best meet the needs of both boys and girls. While the dangers of a 
science curriculum differentiated by gender are obvious, the data suggest that it is 

                                                 
8 It would be a step too far to argue that the student voice has been a major determinant of recent 
curriculum initiatives such as ChemCom in the USA, 21st Century Science in the UK or the various 
reforms encompassed by the STS movement. The principal impulses have been the need to promote 
scientific literacy, to devise curricula that give attention to the role that science and technology have 
come to play in society and to respond to the needs of the majority of students who will not pursue the 
study of science beyond compulsory schooling (Fensham 2000; Hargittai 2000; van Berkel 2005)  
Nonetheless, all initiatives of this kind require students to engage in discussion of a range of important 
socio-political issues that may be local, regional, national or international. 
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perhaps time to examine whether a commitment to gender equity might be better met 
by such an approach. 
 
Another consistent message emerges from those studies that have given some 
attention to students’ views about their future careers. As long ago as 1969, Musgrove 
and Batcock showed that one third of a sample of 338 undergraduate 
science/engineering students had made up their minds about their choice of career by 
the age of 12 and had remained committed to their decision (Musgrove and Batcock 
1969).  Some of the responses to the ROSE questionnaire in England show that most 
students aged 15 had firm views about whether or not they wished to pursue a 
science- or –technology-related career, although, once again, the findings are strongly 
gender–related. The evidence that the later years of primary schooling are important 
in helping to form children’s interest in, and attitudes towards, possible careers in 
science and technology is now strong (Ormerod and Duckworth 1975; Blatchford 
1992; Pell and Jarvis 2001, Reid 2003). The policy implications of such evidence, 
however, may not be quite as straightforward as they may appear, since at least one 
study shows that both boys’ and girls’ enthusiasm declines progressively with age 
throughout primary schooling alongside a similar decline in their perception that 
science is difficult (Pell and Jarvis 2001). In addition, as noted above, students’ 
choices of subject for advanced study are governed by a set of factors that interact in 
ways that are complex and, for the most part, ill-understood.  

Finally, what might research into the student voice have specifically to say to those 
teaching science in schools? There is evidence to suggest that consulting students 
about their perceptions of science and their school science education can enhance 
their motivation and contribute to the development of a wider range of teaching 
strategies and, thereby, to raising the levels of  student attainment in science (Flutter 
and Rudduck 2004, especially pp.34-7; CUREE 2006) 
 

If he asked more questions then we’d become more alert instead of just sitting 
there like, just listening to him all the time (McIntyre et al. 2005: 153) 
 
The opportunity to get some insights into pupils’ thoughts about lessons has 
been fascinating…you become aware that some of them have more positive 
attitudes towards learning than is necessarily apparent…it’s made me aware 
that I’ve got into a kind of routine way of working and it isn’t necessarily the 
routine that they would want (ibid.: 163)  

 
The same evidence suggests that such consultation requires clear objectives and a 
willingness to engage students as genuine partners in the teaching-learning process. 
For Fielding, this partnership involves working with students as co-researchers and 
using the findings to promote a ‘dialogic learning community’ (Fielding 2001: 137). 
While he describes his approach as transformative and radical, there seems little room 
for doubt that both students and teachers have much to learn from exploring jointly 
and constructively the task in which they are mutually engaged. As McIntyre et al. 
have shown, teachers tend to respond positively and to be reassured by the 
insightfulness of pupils’ views about teaching and learning, even when they find some 
of these views uncomfortable (McIntyre et al. op.cit.).  
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