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Minority ethnic students and science participation: A qualitative mapping of 

achievement, aspiration, interest and capital 

 

Billy Wong 

University of Roehampton, UK, billy.wong@roehampton.ac.uk 

 

In the UK, the ‘leaky pipeline’ metaphor has been used to describe the relationship 

between ethnicity and science participation. Fewer minority ethnic students continue 

with science in post-compulsory education and little is known about the ways in 

which they participate and identify with science, particularly in the secondary school 

context. Drawing on an exploratory study of 46 interviews and 22 hours of classroom 

observations with British students (aged 11-14) from Black Caribbean, Bangladeshi, 

Pakistani, Indian and Chinese ethnic backgrounds, this paper identified five ‘types’ of 

science participation among minority ethnic students. The five ‘types’ of science 

participation emerged from an analysis of students’ science achievement, science 

aspiration, science interest and science capital. The characteristics of the five ‘types’ 

are as follows: Science adverse students have no aspirations toward science and 

lacked interest, achievement and capital in science. Science intrinsic students have 

high science aspirations, interest and capital but low science attainment. Students who 

are science intermediate have some aspirations, interest and capital in science, with 

average science grades. Science extrinsic students achieve highly in science, have 

some science capital but lacked science aspirations and/or interest. Science prominent 

students are high science achievers with science aspirations, high levels of interest and 

capital in science. The findings highlight that minority ethnic students participate in 

science in diverse ways. Policy implications are suggested for each ‘type’ as this paper 

provides empirical evidence to counter against public (and even some academic) 

discourses of minority ethnic students as a homogeneous group. 

 

Keywords: minority ethnic students, aspiration, diversity, engagement, participation 

 

Introduction 

 

Science is highly valued in many developed countries, including the UK (HM Treasury 

2011). Governments and businesses are concerned that the shortage of skilled professionals in 

science, technology, engineering and mathematics (STEM) will weaken their country’s future 

knowledge and economic competitiveness (see ACOLA 2013 for Australia; CBI 2012 for 

UK; National Academy of Sciences 2005 for US). UK data may be sketchy on the supply and 

demand of STEM graduates, but it is evident that enrolment within STEM education subjects 

varies significantly by ethnicity, gender, socioeconomic background and educational level 

(House of Lords 2012; Smith 2011). Minority ethnic students, women and the working class 

are poorly represented in STEM education, particularly in the physical sciences (Elias et al. 

2006; EngineeringUK 2014). In science education, these underrepresented students tend to 

experience more challenges and difficulties than white middle class men, who are typically 

the epitome of science (Brickhouse et al. 2000; Ong 2005; Wong forthcoming). While 

research into gender equity have attracted considerable attention within science education 

(e.g. Archer et al. 2014a; Blickenstaff 2005; Brotman and Moore 2008; Ceci and Williams 

2007), few studies have explored the ways in which minority ethnic young people experience 

and participate in science (e.g. Marlone and Barabino 2009; Tan and Calabrese Barton 2010), 

especially in UK secondary school context (e.g. Wong 2012, forthcoming). 

UK census data indicate that the minority ethnic population has risen by around 40% 
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between 2001 and 2011, with the figure expected to rise further in the foreseeable future 

(Jivraj 2012). This means minority ethnic students are likely to make a growing contribution 

to the STEM talent pool. However, the ‘leaky pipeline’ metaphor has been used to describe 

the relationship between ethnicity and science participation (Elias et al. 2006). Existing 

studies suggest that science achievement and aspirations are important markers of young 

people’s trajectory in science. Minority ethnic students are less likely to study science in post-

compulsory education, partly as a result of poor attainment but also due to alternative career 

choices or studies (ibid.). Tai et al. (2006) found that average mathematics achiever in the US 

with a science-related career aspirations are more likely to graduate in the physical sciences 

or engineering than high mathematics achievers without any science career aspirations. 

Similarly, Riegle-Crumb et al. (2010) found minority ethnic boys (i.e. Black and Hispanic) in 

the US to have similar science career aspirations as White boys, despite large attainment 

differences between these students. While low achievement can systematically prevent some 

students from the further study of science (DIUS 2009), science achievement per se does not 

necessary hinder science aspirations, since low/er achieving science students have expressed 

aspirations toward science (DeWitt et al. 2011; Wong 2012). Thus, science achievement and 

aspirations are central to understanding the ways in which students participate in science. It is 

important to note that aspirations can be circumscribed by social identities such as class, 

gender and ethnicity (Archer et al. 2010; 2014b). Studies have found that White (and 

particular Asian) middle class boys as the most likely social groups to express science 

aspirations and consider a future in science as thinkable for ‘people like me’(Archer et al. 

2012; Schreiner and Sjøberg 2007). 

More broadly, there are public concerns that young people are lacking interest in 

science and STEM-related careers (Jenkins and Nelson, 2005). Interest is generally defined as 

‘the feeling of wanting to know or learn about something or someone’ (Oxford Dictionaries 

2010) and existing studies suggest that the critical period during which students begin to lose 

(or form) interest in science occurs between ages 11 and 14 (Bennett and Hogarth 2009; 

Osborne 2008; Tai et al. 2006). Previous studies suggest that widespread images and 

discourses of science/scientists as typically for privileged white men can contribute toward 

the general lack of interest in science for students without these advertised characteristics, 

particularly minority ethnic students (Losh 2010; Mendick and Moreau 2013; Ong 2005). 

However, the relationships between science interest and science achievement or aspirations 

remains ambiguous, as students with limited interest in science (e.g. in or out of school) can 

also strive for high science achievement or have aspirations toward science-related careers 

due to the extrinsic (and exchange) value of the subject (i.e. science), such as for university 

application or future employment (Brickhouse and Potter 2001; Gungor et al. 2007; Wong 

2012).  

Aschbacher et al. (2010) also noted that higher science achievers tend to be from more 

affluent families, with access to a wide range of economic, social and cultural resources to 

support science achievement. These resources can be read as science capital, which have ‘the 

potential to generate use or exchange value for individuals or groups to support and enhance 

their attainment, engagement and/or participation in science’ (Archer et al. 2014a: 5). For 

instance, economic capital could be used to increase science capital through the purchase of 

resources or opportunities (e.g. science tutoring, visits or equipment). Social capital includes 

social networks and contacts with people who may work in, or possess knowledge of, science 

education and careers. Cultural capital refers to ‘qualifications, enduring habits/dispositions’ 

and an understanding of the ‘rules of the game’ within the enterprise of science (ibid.). The 

importance of science capital in students’ decision to study post-compulsory science was 

investigated by Lyons (2006) in the context of Australian students (age 15-16). Lyons found 

students who enrolled in advanced physics tend to have family members with science-related 
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cultural and social capital, such as parents with extensive knowledge in, or experiences of, 

science and science-related careers (see also Ho 2010 for Hong Kong students).  

Although there are many factors which can shape young people’s experiences of 

science, the influences of achievement, aspirations, interest and/or capital in science appear 

significant. As such, informed by these four markers, this article seeks to foreground the 

diverse experiences of minority ethnic students in science by presenting five ‘types’ of 

science participation. Each ‘type’ groups together similar experiences of science, based 

around the four markers. It is important to stress that the use of ‘types’ is intended to illustrate 

the diverse ways of science participation and that students’ own relationship with science can 

change and develop over time. The characteristics of the five ‘types’ are as follows: Science 

adverse students have no aspirations toward science and lacked interest, achievement and 

capital in science. Science intrinsic students have high science aspirations, interest and capital 

but low science attainment. Students who are science intermediate have some aspirations, 

interest and capital in science, with average science grades. Science extrinsic students achieve 

highly in science, have some science capital but with no science aspirations and/or interest. 

Science prominent students are high science achievers with science aspirations, high levels of 

interest and capital in science. The purpose here is not to present a ‘directory’ of science 

participation, nor to suggest that (particular groups of) minority ethnic students necessarily 

take part in science in these specific ways. Rather, this study aims to provide a more nuanced 

exploration of the multiple ways in which minority ethnic students can interact with, and be 

involved in, science. The five ‘types’ are meant to be indicative of the possible ways in which 

students can participate in science, which can also be shaped by social inequalities of 

ethnicity, class and gender. This paper provides empirical evidence to counter against public 

(and even some academic) discourses of minority ethnic students as a homogeneous group, 

particularly in science education. Implications for policy are suggested in light of the 

different ‘types’ of science participation. 

 

The study 

 

This paper draws on data from an exploratory qualitative study which investigated the 

science and career aspirations of minority ethnic students (aged 11-14) in London, England, 

in response to concerns that young people are disengaging from science during the early 

phase of secondary education (Osborne 2008). Forty-six semi-structured interviews were 

conducted with British students from Black Caribbean (five boys, four girls), Bangladeshi 

(eight boys, one girl), Pakistani (two boys, three girls), Indian (four boys, six girls) and 

Chinese (seven boys, six girls) backgrounds. Field notes from science classroom observations 

(22 hours) are included as supplementary research data, which observed the interactions of 

participating students. A pragmatic approach was adopted for classroom observation and 16 

students were observed. Other students were not observed due to timetable clashes and 

practical issues. 

Students were recruited from seven London schools, in boroughs known to have a 

higher population of (particular) minority ethnic groups, which comprised of four state co-

educational schools (‘Barton School’, ‘Cranberry School’, ‘Davidson School’ and ‘Everest 

School’) and three Chinese complementary schools (‘Hakka School’, ‘Lancang School’ and 

‘Yangtze School’). Students were invited to participate through an information letter and 

consent form addressed to their parents, which were distributed by gatekeepers (e.g. school 

teachers) to students whom they had identified as eligible (i.e. as matching the age and 

ethnicity criteria). These criteria were later clarified with students, who were asked to self-

ascribe an ethnic (or cultural) identity. Minority ethnic students were not equally recruited 

from each school because some groups, such as Chinese students, were poorly (or even not) 
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represented at the state schools which agreed to participate. Only two Chinese students were 

recruited from state schools. Hence, three Chinese complementary schools in London were 

recruited through personal contacts, which yielded eleven more Chinese participants. 

As a general indication, the four state schools were ethnically diverse, had average or 

slightly above average in terms of economically deprived students, and were ‘typical’ (e.g. all 

within 15% of the average) in their respective local authority in terms of achievement. 

Chinese students recruited from complementary schools all attended state secondary schools 

that were slightly ‘above average’ in achievements within their respective local authorities. 

The majority of minority ethnic students in the study are considered as ‘working class’ 

(n=39), with seven from ‘middle class’ backgrounds, which is taken to have at least one 

university educated parent, in a professional occupation. As such, most ‘working class’ 

students said that their parent/s were educated up to college level, with routine or semi-

routine occupations. A gender balance was generally achieved within each minority ethnic 

group, apart from Bangladeshi students (see earlier; in total, 26 boys and 20 girls).  

Interviews lasted 40 minutes on average and were later transcribed verbatim, with 

student names anonymised. Students were individually interviewed on issues around their 

views and experiences of science, both inside and outside of school, as well as their current 

grades in, and aspirations toward, science. Interview transcripts were initially organised and 

coded using NVivo by emerging concepts and themes, as the author move ‘back and forth’ 

between the data and analyses in an iterative process through which the dimensions of themes 

are refined and/or expanded through the comparison of data (Miles and Huberman 1994). 

Informed by the literature, the themes around science achievement, aspirations, interest and 

capital were then analysed as discourses/‘markers’ of science participation, which began with 

a qualitative mapping of relevant data into a nested table and created a matrix of data within 

and across these markers.  

Science achievement includes students’ recent science grade, which is also assessed in 

relation to the expected grade of students in their respective age group, as set out in official 

documents (see DfE 2010). For example, students may be below average, average or above 

average. Students’ grades were self-reported but confirmed by teachers where possible. Most 

students reported similar grades across science, maths and English. Science aspiration 

focuses on students’ future career ambitions, which were grouped as science-related and non-

science-related1. Science interest considers the general views of students toward science, such 

as their likes and dislikes about science. Here, an interpretative but systematic judgement is 

made in relation to the ways in which students articulated their science interest, both in and 

out of school. Students were grouped into ‘high’, ‘medium’ and ‘low’ science interest. ‘High’ 

science interest includes students who voiced a range of positive views or engagements 

across formal (e.g. in the classroom) and informal science (e.g. at home). ‘Medium’ science 

interest refers to students with positive but also negative opinions of science in and/or out of 

school and ‘low’ science interest means students have little or no enthusiasm toward science 

in and out of school. Science capital refers to science-related resources students are able to 

draw upon in their associations with science, focusing on the dimensions of economic, social 

and cultural capital (Archer et al. 2012). Similar to science interest, students were tentatively 

grouped into ‘high’, ‘medium’ and ‘low’ science capital. Students considered to have access 

to three forms of capital related to science (i.e. economic, social and cultural) were 

                                                 
1 This study grouped the following occupations, which was mentioned by students themselves when asked of 

their career aspirations, as being science-related: scientist, doctor, dentist, paediatrician, veterinarian, 

pharmacist, engineer, architect, pilot, inventor, computer programmer and electrician. All other careers 

suggested by students, which included ambitions to be a lawyer, banker, accountant, artist, teacher, sportsperson, 

‘in the show business’ and ‘in business’, were grouped as non-science-related professions (see Royal Society 

2014; US Census Bureau, 2011; Wong forthcoming). 
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categorised as ‘high’, those with two forms of capital were ‘medium’ and students with just 

one form of science capital (or none) were considered as ‘low’2. Using the nested table, 

students with similar experiences of science were then grouped and explored as clusters, even 

though students within each cluster may have individual (minor) variations. Each cluster 

(formed by the abovementioned four markers) was interpreted as a distinctive ‘type’ of 

science participation. This study identified five prevalent clusters, or ‘types’, of science 

participation which encapsulates the different ways in which minority ethnic students’ 

construct their relationships with science. 

 

A mapping of science participation 

 

Participation is defined as ‘the action of taking part in something’ (Oxford Dictionaries 

2010), which can refer to how individuals become involved in something or with someone, 

such as science/scientist. In the current study, science participation ‘types’ are empirically 

informed through science achievement, aspirations, interest and capital (see Table 1 for 

summary). The characteristics of each ‘type’ are discussed below and particular attention is 

paid to the social identities (e.g. of ethnicity, gender and class) of students who narrate these 

scientific practices. Although minority ethnic students, as a group, appear to populate certain 

‘types’ of science participation, this may reflect the qualitative nature of the study. Indeed, 

students from a range of social backgrounds (e.g. ethnicity, gender and class) are represented 

across the different types of science participation. It is important to restate that these ‘types’ 

are neither fixed nor rigid. The five ‘types’ of science participation are intended as a means 

for ‘mapping out’ the various ways minority ethnic students take part in science. 

 

Table 1: ‘Types’ of science participation 

 

‘Types’ Brief description 

Science adverse Students express no science career aspirations and have with 

low achievement, interest and capital in science. (N=9, 

mostly Black Caribbean boys and girls) 

Science intrinsic Students express science career aspirations and have 

indicated some levels of science interest or capital, but low 

achievement in science. (N=8, mostly Bangladeshi boys) 

Science intermediate Students express at least one science career aspiration, with 

average achievement, interest and capital in science. (N=6, 

students from all five minority ethnic groups represented) 

Science extrinsic Students express no science career aspirations and/or 

interest, but have average or above average achievement and 

capital in science. (N=13, mostly Chinese boys and girls) 

Science prominent Students express science-related career aspirations, with 

above average achievement, interest and capital in science. 

(N=10, mostly Indian boys and girls) 

 

 

 

                                                 
2 While the categorisations for science interest and science capital seem to favour ‘width’ over ‘depth’, 

discretions can be made for students who particularly excel in some but not all aspects of science interest or 

capital. For example, students may be categorised as ‘high’ science capital due to exceptional science-related 

social and cultural capital, despite limited economic capital. 

http://dx.doi.org/10.1007/s11165-015-9466-x


This is the Author’s version. The final publication is in Research in Science Education (March 2015), available 

at Springer via http://dx.doi.org/10.1007/s11165-015-9466-x 

 

6 

Science adverse 

 

Science adverse refers to students with below average levels of achievement, interest and 

capital in science, and who expressed no aspirations toward science-related careers. In other 

words, science adverse students have little, if anything, in common with science. Nine 

students (four boys and five girls) have articulated this ‘type’, most of whom were working 

class (8 out of 9) and from Black Caribbean background (5 out of 9). There were one 

Pakistani (the only ‘middle class’), one Bangladeshi and two Chinese students who are 

science adverse. For example, Gina (Black Caribbean girl, Barton) expressed aspirations to 

be a policewoman or a football player. She said she could not envision herself working in 

science and suggested that being a scientist ‘wouldn’t really be that fun, like working long 

hours and that … I don’t like it’. She claims to have lost interest in school science since the 

decline of practical activities and the increase in textbook reading/work at the end of year 7 

(i.e. first year of secondary school) (Masnick et al. 2010). She reported below average grades 

for most of her subjects, including science, when mapped against the national standard of 

student grades expected of her age (DfE 2010). Although Gina enjoys sports, where she plays 

football and netball for her school, she appears to have little if any resources in, and exposure 

to, science outside of school. Gina is considered to be science adverse because she did not 

have aspirations toward science-related careers and her achievement, interest and capital in 

science are considered below average/‘low’. 

As the only middle class student who is science adverse, Amy (Pakistani girl, Barton) 

wants to be a fashion designer. Unlike most other students in this study, who reported similar 

attainment across the ‘core’ subjects, Amy had below average grades for science but 

above/average grades for English/maths. Her low achievement in science may reflect her lack 

of science interest (Ainley and Ainley 2011). Amy bemoaned that in science classrooms ‘we 

did bookwork every single lesson … for the whole week, which was boring’. Her apparent 

lack of interest in science was also noted in classroom observation: 

 

Ms Smith [science teacher] gives out a small task for students on the smartboard. 

Amy joins in a conversation with two other girls at her table, switching her body 

position completely with her back facing Ms Smith and the smartboard. There were 

moments of laughter from the trio, with Amy leaning back and forth, looking engaged 

in the conversation, but not on the task. 

 

Amy appears to have access to science-related media at home, in the form of subscription 

television (e.g. the Discovery Channel), even though she said it was ‘boring’. Here, Amy 

underutilises the science capital that could be available to her. The presence of Chinese 

students who are science adverse may also be seen as a surprise, since collectively they excel 

in (science) education (Elias et al. 2006). Yet, two Chinese students in the current study 

shared views and experiences of science as Gina. For instance, Harry (Chinese boy, Everest) 

is in the lowest ability group for science and admitted that he ‘don’t really like science that 

much’ and has non-science-related career aspirations to be ‘a chef or badminton coach’. 

While working class Black Caribbean students are more likely to be science adverse in this 

study, students from other class and minority ethnic backgrounds can also articulate such 

similar views and practices toward science. 

 

Science intrinsic 

 

Students who are science intrinsic have aspirations toward a science-related career, with 

some science capital and interest in science, but below average science achievement. Eight 
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students (six boys and two girls) share this ‘type’, including one middle class Black 

Caribbean and five working class Bangladeshi boys, as well as one Pakistani and one Chinese 

working class girl. With below average grades in science (and English and maths), Ralph 

(Bangladeshi boy, Everest) wants to be a doctor because he likes the idea of ‘saving lives’. 

He enjoys the ‘practical we do’ in science but complained that ‘we have to keep writing it 

up’. Consistent with Aschbacher et al. (2010), who found low achieving students with 

science-related career aspirations tend to lack social and cultural capital in science, Ralph 

said that ‘I don’t know where to even get them’ when asked if he has any ‘experiment kits’ at 

home. Ralph is science intrinsic because his aspirations to be a doctor are driven by his 

interest in, and the application of, scientific knowledge, even though he lacked science capital 

and has below average grades in science. In other words, his science career aspirations may 

be idealistic, a position which was also shared by a few other Bangladeshi boys. 

Yet, not all low achieving science students are deprived of science capital. Shane 

(Black Caribbean boy, Barton), the only middle class student in this group, has access to 

science-related books (e.g. ‘Horrible science’) and watches children’s television science 

programmes (e.g. ‘Brainiac’). Similarly, although Jube (Bangladeshi boy, Barton) is 

considered a low achiever in science, he has available to him capital related to science. Jube 

wants to be an engineer and he participates in an afterschool science club, which he found to 

be ‘interesting, you get to like throw bombs, do robots, make stuff, investigate stuff, see in 

the camera, make rocket and those stuff’. His involvement in the science club can potentially 

broaden his scientific knowledge and understanding, and deepen/reinforce his science interest 

or aspirations. Science classroom observation noted the following: 

 

Jube seems like an ‘ideal’ pupil in terms of behaviour and attitude. He frequently asks 

questions and is generally focused and engaged throughout the lesson. Jube appears 

particularly interested in experiments – he continued asking Simon (a trainee teacher) 

questions during and after an experiment which involved burning metals. 

 

Although few science intrinsic students, such as Shane and Jube, have access to some form of 

science capital, these resources failed to translate into higher science attainment. Reasons as 

to why this is the case merits further investigation and existing literature suggests structural 

and social inequalities (e.g. low teacher expectations) against particular minority ethnic 

groups (e.g. Black Caribbean and Bangladeshi students) may be partially accountable 

(Crozier 2009; Gillborn 2008). Thus, science intrinsic students have aspirations toward 

science-related careers, but their career ambitions may appear unrealistic as they have low 

grades in science and many lacked science capital or interest. 

 

Science intermediate 

 

Science intermediate students have science-related career aspirations and science 

achievement, interest and capital that are categorised as average or medium. Science 

intermediate is similar to science intrinsic, with the key difference in science attainment, as 

students who are science intermediate have average and even above average science grades. 

Six students (four boys and two girls; five working class and one middle class) from all five 

ethnic backgrounds shared this ‘type’. There are two Bangladeshi students and one student 

from each of the four other minority ethnic groups. 

Kyle (Bangladeshi boy, Everest) has average grades in science and he wants to be an 

artist, mechanic or electrician. He is considered to have some science interest because he 

‘like[s] doing experiments … trying to blow things up, its fun’ and he even tried a scientific 

experiment at home (‘I heard and tried one thing, which is like, cornflower and water, and 
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you mix it and you can squish it becomes like hard thing’). However, he also finds science 

lessons to be repetitive (‘the topics were done, we covered it last year’) and excessive in 

writing (‘I don’t like every single topic in science … where you have to write a lot’). Kyle 

appears to have access to some science capital. He watches science-related television 

programmes ‘because they experiment with like, cars, friction and stuff, it makes it more 

exciting’ and that his mother ‘just gives me like these workbooks to read’ about science. 

However, Kyle confessed that ‘I haven’t looked at it yet’ and thus his available science 

capital was not fully utilised. Kyle, and others like him, are science intermediate because they 

have science career aspirations and their participations in science seem be in the ‘middle’ in 

terms of science achievement, interest and capital. 

 

Science extrinsic 

 

Science extrinsic refers to students without science-related career aspirations and/or interest 

but with above average science grades. Students who share this ‘type’ have some interest 

and/or capital in science. Thirteen students (six boys and seven girls; 10 working class and 

three middle class) are grouped as science extrinsic, including one Black Caribbean, one 

Pakistani, one Bangladesh, three Indian and seven Chinese students. Science extrinsic 

students excel academically in science despite their lack of aspirations in science-related 

careers. Here, science extrinsic students may perform in science (through achievement) for 

reasons other than as preparation for a science career. Students may aspire towards high 

academic attainments, irrespective of the subject, as a part of their overall goal to accomplish 

high educational achievements across all disciplines. Recent studies have explored such 

phenomena through the notions of (gender, class and/or ethnic) performativity and as 

something ‘people like me’ do (e.g. Archer and Francis 2007). 

Hins (Chinese boy, Yangtze) is a high science achiever and he finds science to be 

‘quite interesting because it’s all about how things work … what happens and why it 

happens’. He appears to have access to science capital, particularly from his father, who has a 

Master’s degree in physics (‘he became a physician … he just enjoys science in school and he 

enjoyed it enough to take it as a, take it to a degree’). However, Hins aspires to be in business 

and rejects the idea of working in science, claiming ‘it’s not my kind of thing … I enjoy it but 

I don’t enjoy it to an extent I want to be a scientist’. He also implied that his interest in 

science is ‘only in school’. Hins, and several Chinese students like him, are science intrinsic 

because they have above average grades in science but without any science career aspirations. 

Possible explanations as to why some high achieving minority ethnic students in science find 

careers in science as undesirable is discussed elsewhere (Wong forthcoming). 

A few students who are science extrinsic voiced science-related career aspirations but 

limited science interest. Samantha (Indian girl, Cranberry) wants to be a doctor and continue 

with the study of science at the highest level. Yet, Samantha said she is losing interest in 

science: ‘I’m not really interested in it anymore like now when I listen to science lessons and 

stuff, I find it really boring and I just don’t really want to listen’. For Samantha, her choice of 

future study reflects ‘any subjects that will help me in the future that will actually benefit my 

job and stuff’. She recognises that science subjects can be beneficial for her later educational 

and careers options (‘it can help me in the future and stuff, like good to do that. It’s a good 

qualification’). Samantha’s aspirations to be a doctor may also be strengthened by her belief 

that ‘in this country I think there’s like a need for doctors’. The apparent contradiction 

between her pursuit of further science study, despite a lack of interest, could reflect the 

importance of extrinsic and exchange values of science, particularly as preparation for future 

employment (Archer et al. 2012; Mujtaba and Reiss 2013; Wong 2012). 
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Science prominent 

 

Science prominent students have science-related career aspirations and tend to command 

above average achievement, interest and capital in science. Students who articulate this ‘type’ 

would appear the most likely to excel and progress in science study and careers. Ten students 

(five boys and five girls; nine working class and one middle class) are grouped as science 

prominent, which includes one Black Caribbean, one Pakistani, two Chinese and six Indian 

students. 

 Denise (Indian girl, Cranberry) has aspirations to be a medical professional, such as a 

dentist or doctor and she has above average science grades for students her age. She seems 

very interested in science (‘I like experiments and learning about the human body … most of 

it is understandable and you can find and learn most of it’) and has available to her a range of 

science capital. Denise believes that her family is very enthusiastic about, and supportive of, 

science learning (‘my dad likes science [and] my sister’s really good at science’). She 

recalled that ‘when I was in primary school, and if I had any homework my sister and dad 

and mum will help me, and we got lots of science books at home’. Denise said that ‘my mum 

and dad got me this year CJP [educational] books and stuff, in science so I just read, and now 

they got me Key Stage 3 [age 11-14] ones’. Denise appears to have a supportive family who 

are actively involved in her education, particularly in science. In a related vein, her parents 

have also purchased Denise access to private tuition as an additional support to her education, 

despite coming from a working class background (see Archer and Francis 2007). In relation 

to her science career aspirations, Denise is aware that ‘one of my cousins is going to be a 

dentist [and] a distant relative, I don’t know her name but she is a doctor’.  

 As can be seen, Denise appears to reside in a ‘pro-science’ family because science and 

scientific understanding is strongly embedded and encouraged within the home environment 

(Archer et al. 2012). She is considered to be science prominent because her career aspirations 

as a medical professional appear to be well supported by her achievement, interest and capital 

in science (Aschbacher et al. 2010). Although Indian students appear most likely to be 

science prominent, it is important to emphasise that the ways in which minority ethnic 

students participate in science is not specific to social identity locations. 

 

Discussion and implications for policy and practice 
 

This study builds on a small but growing understanding of how minority ethnic students 

participate in science, particularly in the UK. Informed by students’ achievement, aspirations, 

interest and capital in science, five ‘type’ of science participation are identified which 

demonstrates the diverse experiences of, and approaches to, science among minority ethnic 

students. Findings from the current study highlight a possible relationship between ethnicity 

and ‘types’ of science participation, although such patterns are less apparent by gender or 

social class. 

Students from Black Caribbean background seem most likely to be science adverse, 

which may reflect their ‘early leak’ from the science education pipeline (Elias et al. 2006). 

Black Caribbean students tend to have less in common with science than students from other 

ethnic groups (see Change et al. 2014 in the US context). Bangladeshi students, particularly 

boys, dominated those who are science intrinsic. These students have expressed science-

related career aspirations despite below average attainment (and available capital) in science. 

Some students may simply be fascinated by particular science careers, although their 

aspirations could be malleable, superficial and temporary. The discrepancy between high 

aspirations in science but low science attainment has previously been explain through the 
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‘aspiration-achievement paradox’ (DeWitt et al. 2011), which posited that these students 

lacked the know-how to realise their aspirations.  

Science intermediate students include students from a range of minority ethnic 

backgrounds, who have expressed science career aspirations and average science 

achievement. Chinese students tend to be science extrinsic as many lacked science career 

aspirations despite achieving highly in science (and other subjects in general). These students 

seem to recognise the exchange value of science for future study or career options (Mujtaba 

and Reiss 2013). Many Indian students are science prominent. These students have above 

average science achievement and science-related career aspirations, as well as high levels of 

interest and capital in science. In the current study, the likelihood of Chinese and Indian 

students who are science intrinsic and science prominent seems to mirror their national 

tendency to excel and participate in post-compulsory science education. At degree level, 

however, many students (particularly Indian) seem to deviate into science-related degrees, 

particularly in the medical field (Elias et al. 2006; HESA 2013). 

This study calls for a greater awareness within science education research and policy 

of the differences between minority ethnic students. Recent literature in North America 

suggest that the science education trajectories of Asian students (e.g. predominantly with 

Chinese, Japanese or Korean descents) are similar to white students (Adamuti-Trache and 

Sweet 2014; Chang et al. 2014), whereas Black and Hispanic/Latino students are less likely 

to persist in STEM education (Cole and Espinoza, 2008; Riegle-Crumb et al. 2010). The 

‘types’ of science participation can provide a useful platform for understanding the diverse 

ways in which minority ethnic students participate in science in particular ways. These 

‘types’ have illustrated that some students can achieve in science without science interest or 

aspirations while other students can have science career aspirations despite below average 

achievement in science. Thus, policy and practice in science education require multiple 

approaches in order to devise strategies that are appropriate for different types of students. 

From the perspective of scientific literacy, there remains a challenge for science 

policymakers and educators in relation to science adverse students, who seem to have already 

ruled out science as a field for future study or employment. Students who are grouped in the 

other ‘types’ of participation have all expressed or demonstrated some form of positive 

science participation, either through science-related career aspirations and/or average or 

higher science achievement. Building on the ‘types’ of science participation, this paper has 

three messages for science education which target specific student groups with the aim to 

enhance their options in science. 

 

Message 1 – Address the ‘science aspiration-achievement paradox’: Raise attainment 

 

It is often assumed in policy that low aspirations lead to low achievement and thus the aim of 

raising aspirations is “to break a perceived link between low aspirations and the lack of 

educational achievement for students who live in poverty” (St Clair and Benjamin 2011, p. 

502). Consistent with DeWitt et al. (2011), the current study has found that aspirations toward 

science-related careers can operate independently from students’ science grades, as in the 

case of students who are science intrinsic. Young people, even those with below average 

science grades, do not seem to suffer from a ‘poverty of science aspirations’. This calls into 

question the effectiveness of initiatives that are aimed at raising or broadening the students’ 

aspirations (e.g. AimingHigh in the UK). Instead, this study suggests that science education 

policies can be usefully reconfigured to focus on how students could realise their aspirations, 

particularly on raising achievement, rather than raising ambitions. Within schools, this could 

mean a stronger emphasis on academic competence throughout the learning and teaching of 

science, to counter against the possible exclusion of interested students from the study of 
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further science due to low attainment. For instance, schools that run afterschool or lunchtime 

science clubs could embed a stronger academic/curriculum focus into their activities, in 

addition to the promotion and facilitation of scientific interest. Such policies could be 

particularly beneficial to science enthusiasts such as Jube (who is science intrinsic), who 

could be barred from studying advanced sciences due to low attainment. 

 

Message 2 – Broaden the pathway into science careers 

 

Although science intrinsic students lack academic science competence, it is equally important 

for science educators to conserve, capitalise and build on their existing interest or aspirations 

in science. Many young people, particularly science intrinsic students, are enthusiastic about 

practical science. To support their science participation, science interventions could be 

steered towards the applied elements of scientific skills and practical competences. Science 

intrinsic students may benefit from further knowledge of the alternative science career 

options available to students like them, aside from the conventional route of university 

degrees in science which demand a certain level of academic accreditation, such as 

apprenticeship or vocational study (Osborne and Dillon, 2008). Science intermediate students 

can be seen as the ‘undecided’ group in relation to their trajectories in science education. 

They have academic potential and/or personal interest in science but tend to have aspirations 

toward both science and non-science-related careers. Science intermediate students could 

benefit from workshops or lessons that will broaden their knowledge around science careers. 

This study suggests that career talks in school could provide students (particularly those who 

are science intrinsic and science intermediate) with a better understanding of the possible 

pathways into a range of science careers. With commitment, government or school policy 

could demand discussions of science careers to be embedded within the science curriculum 

(Archer et al. 2013). Such an approach could also promote and facilitate a wider range of 

non-academically oriented ‘science identities’ and may help to dispel the popular image of 

science as exclusively for those who are high achievers or clever (Carlone and Johnson 2007; 

Dewitt et al. 2013). 

 

Message 3 – Retain the scientifically competent in science education 

 

Science extrinsic students tend to have little or no interest in, or aspirations toward, 

science, despite their above average achievement in science. Science extrinsic students may 

attract less attention from policymakers because they appear ‘successful’ in school science 

due to their high achievement. However, these students are not immune to leaking from the 

science education pipeline, although their departure from science may happen at a later stage, 

such as in higher education (Elias et al. 2006). Although science extrinsic students, such as 

Hins, are likely to continue with science, at least until it is no longer considered valuable, 

science educators could target this group of high achievers and work with them to develop 

ways in which science can be experienced as more enjoyable and approached with intrinsic as 

well as extrinsic motivation (Mujtaba and Reiss 2013). Roberts (2002) raised concerns over 

the lack of ‘quality’ scientists in the UK; if science educators are keen to recruit the most 

capable personnel in science, then policymakers ought to identify ways to ensure careers in 

science are desirable among talented science students. Targeted intervention for these high 

achieving students could focus on and emphasise the underlying value of science and 

science-related careers. 

Science prominent students have career aspirations toward science and high levels of 

achievement, interest and capital in science. Some science prominent students, at least in the 

current study, mentioned that their science career aspirations are medical-related. This is 
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noteworthy as concerns over the ‘leaky’ science education pipeline is more likely to be 

rectified by an increase of young people with careers aspirations in science (e.g. to be 

scientists) rather than careers aspirations from science (e.g. to be doctors) (Wong, 

forthcoming). For instance, while minority ethnic students are all underrepresented in the 

study of physics at doctorate level in UK universities (Elias et al. 2006), they are generally 

overrepresented in the study of medicine and dentistry (HESA 2013). For some science 

prominent students, it seems that their study of, and achievement in, school science may 

merely be a stepping stone en route to their goal of a medical career. Thus, in science 

disciplines such as physics (e.g. at degree level and beyond), there may still be an 

underrepresentation of scientifically competent students from minority ethnic backgrounds. 

Further work is necessary to explore the views and aspirations of minority ethnic students 

toward different science disciplines. 

This paper has sought to contribute to our knowledge base of minority ethnic students 

and the different ways in which they can participate in science. The five ‘types’ of science 

participations provide a lens for understanding the current and future pathways of students in 

science. This study cautions against a ‘one-size-fit-all’ approach towards the science 

education of minority ethnic students, given their experiences of science are evidently 

diverse. A multiple approach is suggested in order to address the needs of different students, 

which may build on, or respond to, the ‘types’ of science participations. Although the ‘types’ 

of science participation emerged from the study of minority ethnic students, the 

characteristics of these ‘types’ are not specific to minority ethnic students or groups. Findings 

from this paper may provide a useful platform for investigating the science participations of 

students across a wider population. 
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