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ABSTRACT KEYWORDS
This article presents the findings of a systematic review that con- Science capital; systematic
siders research conducted on science capital. Science capital review; science education;

includes what an individual knows about science, what they think ~ dualitative content analysis;
about science, and who they know in science. These dimensions are ~ 'lterature review
related to science understanding in different cultural and social

contexts and are affected to science aspirations. The research ques-

tions focus on how science capital is studied and contextualised

and on what has been discovered about science capital. The mate-

rials were selected from three scientific databases using seven key-

words. This article provides an overview of 32 selected articles

published in peer-reviewed scientific journals from 2000-2021.

The data were analysed using both qualitative data-driven and

theory-guided content analyses. Although the review shows that

science capital is studied using a diverse range of methods in

different contexts, the studies have mainly focused on formal

teaching and secondary and high school education in Europe,

particularly on science-related social capital and subjective sense

of self. The findings further reveal that the conceptual coherence of

science capital still needs more accurate consideration to promptly

explain its causes and consequences.

Introduction

Science capital encompasses an individual’s knowledge of science, their attitudes towards
science and their connections within the scientific community (Archer, Dawson, et al.,
2015). Science-related skills, aspirations, and science capital are intertwined elements that
reinforce and support each other. Developing skills enhances aspirations, which drive skill
acquisition, and both aspirations and skills contribute to the accumulation of science
capital (Sheldrake et al., 2017). The goal of science education is to develop a scientifically
literate society, that is, to support the science capital of all students (Archer, Dawson, et al.,
2015; Glaze, 2018). Science education aims to increase people’s understanding of science
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and the construction of knowledge, as well as to promote scientific literacy and respon-
sible citizenship (e.g. Hazelkorn et al., 2015; Holbrook & Rannikmae, 2007). However,
according to Potvin (2021), students individually develop a range of models, schemas,
and ideas in making sense of scientific phenomena, and this can, obviously, lead to robust
misconceptions that must be recognised and reconstructed in science education, and
thus they are hard to change. These misconceptions must be recognised and recon-
structed in science education in a way that makes scientific learning more relevant and
promotes societal engagement (Ratcliffe & Grace, 2003).

The issue of widening and increasing access to science participation for the general
population remains open (Darling-Hammond et al., 2020). Of interest, cultural back-
ground and gender have been found to affect scientific aspirations, identity, and, even-
tually, commitment to science-related learning (cf. Makarova et al., 2019; Sheldrake et al.,
2017). Educational equity is particularly important in supplying a sufficient science talent
pool for access to branches of industry and technology (Makarova et al., 2019; Sheldrake
et al, 2017). Research on science, technology, engineering, and mathematics (STEM)
subjects shows that ethnic majority students from solid socio-economic backgrounds
are prevalent in higher STEM education (Smith & White, 2011; Wong et al., 2022), while
students from cultural minorities and low-income families are generally under-
represented in STEM studies in elementary and middle school (Macdonald, 2014).
Further, gender inequality remains relatively stable over decades (Diekman et al., 2017;
Smith, 2011). In particular, girls have been found to choose STEM subjects less than boys
(Mellén & Angervall, 2021), and girls’ values, attitudes, and motivation towards STEM
studies are lower than boys’ (Gok, 2021). Females tend to be interested in biology and
males in technology and engineering (May et al., 2022; Naukkarinen & Bairoh, 2020; Wang
& Degol, 2017). However, the gender gap appears to be smaller among high-performing
students and among students at prestigious schools (Delaney & Devereux, 2019).

Overall, educational inequity is a well-acknowledged global challenge. The concept of
science capital has been developed to discover and consider cultural and social differ-
ences, especially in science literacy, with the aim of increasing equity in science education
(Archer, Dawson, et al., 2015). This paper provides a systematic and overall analysis of
existing research on science capital to increase the understanding of the concept and to
identify the gaps to be addressed by future research. The research explored in this paper
shows that performance in science education and the ability to foster aspirations in
science are rooted in several dimensions and that the academic community should
consider the dimensions more profoundly to reach a shared understanding of the
significance of the dimensions in discussions of science education.

Theoretical background

The concept of science capital was developed by the research group directed by (Archer,
DeWitt, Osborne, et al., 2013) as a conceptual and methodological tool for understanding
the socio-economical structures of participation, aspirations, engagement, and achieve-
ment in science education among children and young people. The interest of Archer and
her colleagues in questions about equal participation in sciences is in line with their earlier
observations that white, middle-class, male students and researchers dominate the con-
texts of higher education (Archer & Hutchings, 2000) and that despite their science
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aspirations, young black people do not find studying science thinkable for themselves
(Archer, DeWitt, et al., 2015, p. 33). Archer, Dawson, et al. (2015) used Bourdieu’s concepts
of social and cultural capital as a starting point (Bourdieu, 1984; Bourdieu & Wacquant,
1992). Social capital is a conceptual tool for exploring how social relations, such as family,
networks, and relationships, can promote - or, when lacking, inhibit — individuals’ possi-
bilities to succeed in society (Bourdieu, 1984). Cultural capital refers to the embodied,
objectified, and institutional states. Educational qualifications are included in the institu-
tional states of cultural capital (Bourdieu, 1984, 1986). Through the concept of social and
cultural capital, Bourdieu (1984) aimed to reveal the reproduction of inequity in
education.

Science capital is viewed as a lens instrumental for defining mechanisms that shape
future science-related educational and occupational aspirations in young individuals
(Archer, Dawson, et al., 2015). According to Archer, Dawson, et al. (2015), science capital
comprises three core dimensions: scientific forms of cultural capital, science-related
behaviours and practices, and science-related forms of social capital. These dimensions
include eight sub-dimensions and contribute to the formation of two dependent vari-
ables - science aspirations and science identity. In this review paper, we have decided to
refer to the dimension of science aspirations and identity arising from the other core
dimensions as ‘the science-related subjective sense of self’ because of the self-oriented
nature of science aspirations and science identity. Further, Archer, Dawson, et al. (2015)
described cross-cutting themes such as socio-economic and cultural background and
gender, which influence all the dimensions.

The first dimension of science capital refers to scientific forms of cultural capital and
includes three sub-dimensions: scientific literacy, dispositions towards science, and
knowledge of the transferability of science. Scientific literacy could be conceptualised
broadly as scientific knowledge, skills, and an understanding of scientific mechanisms
(Archer, Dawson, et al., 2015). It also includes the capacity to use and apply these abilities
(Howell & Brossard, 2021). Dispositions and preferences in relation to science involve how
valuable a person considers science to be for society. Knowledge of the transferability of
science means that knowledge of the extrinsic value and potential of science qualifica-
tions can be converted into job opportunities (Godec et al., 2017).

The second dimension of science capital refers to science-related forms of social
capital. Archer, Dawson, et al. (2015) distinguished three sub-dimensions of science-
related forms of social capital: family science capital (the extent to which a person’s family
has science capital), knowing people in science-related roles (the family, friends, peer, and
community that young people have access to), and talking about science with others
(how much and with whom the students talk about science in their daily lives).

The third dimension of science capital concerns science-related behaviours and prac-
tices. This dimension generally involves two sub-dimensions: the consumption of science-
related media - that is, television, magazines, books, and internet content (Godec et al.,
2017) - and involvement in out-of-school science-learning contexts. Out-of-school
science learning contexts can be considered informal science learning contexts, including
designed spaces of museums, community spaces such as after-school science clubs, and
everyday contexts at home (Archer, Dawson, et al., 2015).

These three core dimensions of science capital are considered important in shaping
future educational or professional aspirations towards science and contribute to the
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formation of science identity. Archer, Dawson, et al. (2015) described these as dependent
variables, and in this review paper, we refer to these variables as the dimension of
‘science-related subjective sense of self'. Researchers have used different conceptualisa-
tions regarding the determinants of science identity. Archer et al. (2012) highlighted the
influence of gender, socio-economic background, and cultural norms on students’ science
identities. Their work emphasises the significance of recognising and addressing the
social and cultural dimensions that shape individuals’ engagement with science. Archer,
DeWitt, and Willis (2013) argued that promoting a positive science identity among all
students, especially those from underrepresented groups, is crucial for fostering a more
inclusive and diverse scientific community. There is also critique that science identity
research has focused on the under-representation of girls and women in science, as well
as Western, middle-class norms of scientific practice, neglecting the diversity of scientific
knowledge systems and practices found across different cultures and communities (e.g.
Carlone & Johnson, 2007; Dou et al., 2019; Gonsalves, 2018; Gonsalves, Daniel, et al., 2021;
Hazari et al., 2013; Sanchez et al., 2023).

Furthermore, closely related to identity, aspirations can be understood as valued goals
in an individual’s lifespan and how the person acts towards achieving these goals (Jones
et al.,, 2011). Although secondary school students in different countries have different
career aspirations, their similarities are pronounced. First, many young people exclude
STEM studies and occupational careers even if this choice was relatively popular earlier on
(e.g. Van Tuijl & van der Molen, 2016), and this outcome is more or less explicitly
connected with the growing need for more STEM experts in working life. Second, the
question of under- and over-represented groups in STEM education highlights the other
side of the same phenomenon: STEM education as an issue of equal opportunities
(Kerkhoven et al., 2016) and how a social environment guides young people to make
choices concerning their education and careers (Smith & White, 2011).

Research has shown that students’ aspirations in STEM subjects are based on the
complex interaction between goals, self-efficacy, and expected results (e.g. Lent et al,,
2013). Students’ stereotypical beliefs about STEM careers negatively influence their self-
efficacy in STEM activities and their expectations of career-related outcomes. This effect is
due to a lack of understanding about STEM professions (e.g. Luo et al., 2021). Thus,
Tomperi et al. (2022) indicated that it is important to increase informal learning opportu-
nities inside and outside school and improve career counselling for secondary school
students.

With cross-cutting themes or ‘other items’, Archer, Dawson, et al. (2015) captured the
socio-economic and cultural background and gender. Cross-cutting themes are deemed
to influence patterns of how each dimension of science capital is represented in indivi-
duals and how these core dimensions translate into identifying oneself as a person of
science, as well as the willingness to pursue post-compulsory science education and
careers in science.

Previous studies clearly indicate a need to consider science capital conceptually
(Jensen & Wright, 2015; Krarup & Munk, 2016). The concept of science capital is used
as a critical tool to analyse science education (Claussen & Osborne, 2013) and as an
analytical lens through which to consider student engagement in science education
(Adamuti-Trache & Andres, 2008; Elmesky & Tobin, 2005). The concept of science
capital cannot avoid the general critique of Bourdieu’s capital, which highlights its
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excessive flexibility and all-encompassing use of content in the social sciences (Jensen
& Wright, 2015; Krarup & Munk, 2016). For example, Jensen and Wright (2015) ques-
tioned the role of science capital as a concept by asking whether it is only one form of
cultural capital. Thus, capital should not be separated from its field, which defines all
values of capital (Krarup & Munk, 2016).

In light of the theoretical discussion of the concept of science capital in
previous research, we aim to examine the contribution of contemporary research
on the uses of science capital in different forms of education to the field of science
education. The specific research questions (RQ) that guided the review process
were as follows:

RQ1: How is science capital studied in the reviewed studies?
RQ2: Who is in focus in the reviewed studies?

RQ3: How are the dimensions of science capital discussed in the reviewed studies in the
context of science education?

Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines were applied in this study for identifying, screening, and including articles
(Page et al.,, 2021). The review process included (1) searching for potential articles in
databases (identification), (2) screening articles at the title and abstract levels, (3)
screening articles meeting inclusion criteria at the full-text level (screening), and (4)
analysing the included articles (see Figure 1). The exclusion of articles was described
only in full-text screening, which is consistent with the PRISMA guidelines and pre-
vious research (Bramer et al, 2017). In the next section, each phase of the review
process is described in more detail.

Literature search and identification

The literature search of articles was conducted separately by two researchers in
August 2021 using three online databases: ERIC, Web of Science, and EBSCOhost. ERIC
is a free, peer-reviewed education database with access to approximately 1.2 million
publications. The Web of Science contains over 33,000 journals, books, and citation
databases, and EBSCOhost is a wide, multidisciplinary database. The search phrases
used in all databases were: (‘Science capital’) AND (‘education’ or ‘school’ or ‘learning’ or
‘teaching’ or ‘classroom’ or ‘education system’). The search was limited to peer-reviewed
articles (in EBSCOhost: scholarly [peer-reviewed] journals) and articles published after
2000. ERIC returned 35 articles, Web of Science returned 74 articles, and EBSCOhost
returned 224 articles. A total of 291 articles were screened after duplicates (n = 42) were
removed.
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Identification

Screening

Included

Records identified through
database searching (n = 333)

e ERIC (n=35)

e Web of Science (n = 74)

e EbscoHostEBSCOhost (n =

Records removed before
screening:
Duplicate records removed (n
=42)

224)

Records screened

Records excluded
(n =236)

(n = 291)

Reports sought for retrieval

(n = 55)

Reports not retrieved
(n=7)

Reports assessed for eligibility
(n=48)

Reports excluded:
Not empirical data (n = 7)
Included in theoretical
background (n=1)
Publication for professional
audience (n = 6)
Not in English (n = 1)
Review (n= 1)

Studies included in review
(n=32)

Figure 1. PRISMA flow diagram of the research protocol (adapted from Page et al., 2021).

Screening

Two researchers independently reviewed all 291 articles by screening the titles and
abstracts. They used inclusion and exclusion criteria to identify studies for the full-
text eligibility review (Table 1). This search yielded 55 articles. At this point, full-
text articles were downloaded from the university library system or through an
internet search. As seven articles could not be retrieved, the remaining 48 articles

were further screened.

In the second phase of screening, three researchers read the full texts of the
selected 48 articles, 16 of which were removed from further close review. Articles
were eliminated for the following reasons: the study did not have empirical data
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Table 1. Inclusion and exclusion criteria.

Criterion Inclusion Exclusion

Study focus Studies related to science capital and Study of science capital that is included in the
education, school, learning, teaching, theoretical background of this article (Archer,
classroom or education system Dawson, et al., 2015).

Type of study Studies with empirical data No empirical data in the study, reviews

Type of publication ~ Peer-reviewed scientific publication Publications for a professional audience (no

scientific form of publication)
Language English
Time of publication  Published between January 2000 and
August 2021
Accessibility Publication is open to access through
university systems or internet search

(7), the articles were included in the theoretical background of this review (1), the
articles were a review article (1), the articles were published for a professional
audience (6), and the articles were not in English (1). After this phase, the dataset
consisted of 32 articles.

Qualitative analysis of studies

Three of the authors analysed the selected articles. For preliminary analysis, the
authors collected basic information (bibliographical information, database source,
method, data, target group, context, aim/research questions, key outcomes) from
the articles included (n=32) in the review in a Microsoft Excel spreadsheet. The task
of the final analysis were divided between four researchers for a closer review of the
articles: one researcher concentrated on method, data, and target group; one con-
centrated on contexts and aims/research questions, and two concentrated on key
outcomes. During the analysis process, all the authors went through others’ analyses
to obtain a more nuanced and trustworthy analysis. The authors also gathered for
several meetings to discuss their individual classifications and to reach a shared
understanding.

Method, data, target group, contexts, and aims/research questions were analysed
to answer RQ1: ‘How is science capital studied in the reviewed studies?” and RQ2:
‘Who is in focus in the reviewed studies?’. The categorisation of these followed
a data-driven qualitative content analysis process (Elo & Kyngds, 2008; Krippendorff,
2019). To answer RQ 3: ‘How are the dimensions of science capital discussed in the
reviewed studies in the context of science education?, the key outcomes of the
included articles were analysed. In this analysis, qualitative theory-guided content
analysis (Kyngads & Kaakinen, 2020) was used; that is, coding was conducted in
accordance with original science capital core dimensions — cultural capital, social
capital, and behaviours and practices (Archer, Dawson, et al., 2015) - alongside the
dimension of science-related subjective sense of self raised from the data concerning
the key outcomes. The dimension of science-related subjective sense of self was
identified by Archer, Dawson, et al. (2015) as dependent variables. Additionally, cross-
cutting themes (other items in Archer, Dawson, et al., 2015) were coded. The codes
used are shown in Table 2.
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Table 2. Codebook.

Study Dimensions Codes

Method type (RQ1) Quantitative, qualitative, mixed

Research design (RQ1) Open (e.g. case study, interview)

Target group (RQ2) Students, teachers, families

Age group/school level (RQ2) Open (e.g. 7-11-year-old or Middle school)

Country (RQ2) Open (e.g. Australia)

Context (RQ2) Formal, informal, non-formal

Key outcomes (RQ3) Cultural capital, social capital, behaviours and practices,

science-related subjective sense of self, cross-cutting themes

In this process, the complexity of the concept of science capital emerged, and in many
cases, the key outcomes were connected to several science capital dimensions. Therefore,
in reporting key outcomes, the repetition of some aspects could not be avoided.

Results
How is science capital studied in the reviewed studies?

The first research question focuses on the methodological approaches used in the
research of science capital. Overall, 14 of the reviewed articles reported qualitative data
analysis, 13 reported quantitative analysis, and 5 articles utilised mixed methods in the
research. The qualitative data included transcript verbal utterances, such as individual or
focus group interviews, recordings of group meetings and workshops, transcription of
verbal feedback, and audio records from a field trip. Some data focused on individuals’
voices, and some of these data focused on a shared understanding of science capital.
Besides verbal data, the data included visual material, such as video diaries and photo-
graphic evidence. An interpretive approach was used when data were collected and
analysed based on reflective narratives, field notes, and evaluation questionnaires.

In the quantitative reports, the number of participants in a survey varied from 352 to
23,998. Four of these reports were conducted with a longitudinal design, and most (nine
reports) were cross-sectional studies. The reports mentioned analysing data using various
approaches, such as interrelationship (correlational analysis, exploratory, and confirma-
tory factor analysis), multivariate (logistic and linear regression analysis), and multilevel
analysis (Rasch model and structural equation modelling).

The five articles that utilised mixed methods all collected survey data and had different
qualitative data collection methods, such as workshops, interviews, and small group
discussions. In these reports, qualitative data quotes were used mainly to illustrate the
survey data.

Who is in focus in the reviewed studies?

We analysed 32 articles: 28 focused on students’ and pupils’ science capital, 3 focused on
teachers’ science capital, and 1 on the combination of students and their families. Out of
the 28 studies focusing on students, 15 engaged secondary-level students, and 7 engaged
upper secondary school/high school-level students. Additionally, university students were
the target group in three studies and vocational students in one study. One study
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concentrated on primary school students, and one focused on both primary and second-
ary school students.

The educational contexts of 24 of the research papers were in formal education. Formal
education takes place in pre-primary, primary, and secondary education, as well as in the
institutions of upper secondary and higher education. Five studies were carried out in
informal educational contexts, such as museums and science-related projects, and three
studies were conducted in non-formal educational contexts, such as co-operative pro-
grammes. The majority of the research reported in the 32 articles was conducted in
Europe (22 studies), whereas 17 studies were conducted in the United Kingdom, 2 in
Germany, and 1 each in Ireland, Italy, and Norway.

In two articles (Wilson-Lopez et al., 2018; Wong, 2015), the focus group was defined by
their ethnic backgrounds. Wilson-Lopez et al. (2018) concentrated on Hispanic and Latin
youth from working-class families, and Wong (2015) recruited students with black
Caribbean and Asian backgrounds in London, who came mostly from working-class
families. Students with special educational needs were the main target group in one
article (Cerrato et al.,, 2018). In both articles, the aim was to prevent school dropout and
enhance equity in the labour market. Wong (2015) found ethnic background to be
meaningful when young people plan their futures and consider possible occupational
careers. Choosing a science-related career based on personal interests is not enough; it
must also involve support from other sources, such as encouragement from family and
opportunities to access different science-related environments and knowledge (Wong,
2015).

How are the dimensions of science capital discussed in the reviewed studies in the
context of science education?

The analysis of this research question focused on the three core dimensions of
science-related capital (Archer, Dawson, et al., 2015). These dimensions have eight
sub-dimensions. Alongside these existing core dimensions, we formulated a new
dimension of science-related subjective sense of self (titled as dependent variables
in Archer, Dawson, et al,, 2015), because it had an essential role in data analysis and
significant outcomes regarding conceptual understanding of science capital. This
new dimension was further subdivided into two sub-dimensions. The data also
revealed one sub-dimension of cultural background and gender issues, which was
categorised under cross-cutting themes (similar to Archer, Dawson, et al., 2015). The
results of the categorisations in the data analysis are outlined in Figure 2.

Science-related cultural capital

Science literacy. Science literacy was highlighted in the research outcomes of five
reviewed articles (Christidou et al., 2021; DeWitt et al., 2016; King et al., 2015; Teo
et al,, 2018; Wilson-Lopez et al., 2018). This was the primary sub-dimension used by
teachers to integrate science capital into their activities (King et al., 2015). Science
literacy was also mobilised in the students’ project work described by Wilson-Lopez
et al. (2018). In particular, the study showed that previously acquired formal
scientific knowledge, a good command of English and Spanish, internet literacy,
and practical problem-solving skills that concerned repairing and designing things
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Dimensions Science-related subjective sense of self (29)

Figure 2. Categorisation of science capital article research outcomes.

at home contributed to the outcomes of students’ engineering projects. Science
literacy was identified as one of the dimensions of science capital directly linked to
UK students’ future participation and identity in science (DeWitt et al., 2016).
Christidou et al. (2021) highlighted medium and high science capital scores as
good levels of scientific literacy. More advanced knowledge and understanding of
how science works were significant predictors of better performance in scientific
reasoning tasks among regular academic students in Singapore, whereas for tech-
nical students, the significant predictor was their views about science teachers (Teo
et al.,, 2018).

Knowledge of the transferability of science. Knowledge of the transferability of
science was connected to the research outcomes of three reviewed articles (Black &
Hernandez-Martinez, 2016; DeWitt et al., 2016; Mujtaba et al., 2018). In two of these
articles, students’ knowledge about the utility and transferability of science qualifica-
tions was connected to their future aspirations or participation in science (DeWitt
et al., 2016; Mujtaba et al.,, 2018). Black and Hernandez-Martinez (2016) found that
students were aware that science qualifications hold a symbolic value that can be
translated into job opportunities and that these qualifications can be transferred to
other related fields of science.

Science-related dispositions or attitudes. Science-related dispositions or attitudes were
discussed in four of the reviewed articles (Christidou et al., 2021; King et al., 2015; Moote
et al.,, 2020; Riischenpohler & Markic, 2020b). Teachers most often connected and con-
ceptualised this sub-dimension of science-related dispositions and attitudes, alongside
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science literacy, to science capital (King et al.,, 2015). Christidou et al. (2021) found that
nerd identity, the stereotypical images of scientists and perceived overall difficulty of
science at school, was found to shape negative attitudes towards science as well as limit
potential participation in science-related activities. By contrast, the authors showed that
creativity in teaching science, a focus on practice, and the application of diverse meth-
odologies enhanced students’ interest in science and formed positive attitudes towards it.
Moote et al. (2020) highlighted that engineering and maths attitudes have a stronger
relationship with science capital than technology attitudes. In chemistry learning, general
learning identity is associated with the development of chemistry identity (Rischenpdhler
& Markic, 2020b).

Science-related social capital

Family science skills, knowledge, and qualifications. Family science skills, knowledge,
and qualifications were mentioned in the outcomes of 13 reviewed articles (Black &
Hernandez-Martinez, 2016; Ceglie, 2021; DeWitt & Archer, 2015; DeWitt et al., 2016;
Diamond, 2020; Du & Wong, 2019; Jones et al., 2020, 2021; Mujtaba et al., 2018;
Rischenpdhler & Markic, 2020a, 2020b; Stahl et al., 2021; Turnbull et al., 2020).
Rischenpohler and Markic (2020b) pointed out that chemistry capital was unevenly
distributed, and those who did not have connections in their families with chemistry
exhibited a tendency to apply to schools with lower entry requirements. Families’ chem-
istry capital was linked and translated into students’ individual chemistry capital. Four of
the reviewed articles highlighted families’ influence on students’ future science participa-
tion or aspirations to pursue a career in science (DeWitt & Archer, 2015; DeWitt et al., 2016;
Diamond, 2020; Du & Wong, 2019).

There are clear associations between the science capital of the family and students’
aspirations, self-concepts, and abilities (Mujtaba et al., 2018; Rischenpéhler & Markic,
2020a). However, Turnbull et al. (2020) did not find a significant connection between
parents’ value of science and students’ science self-concept, and minority students, in
particular, did not receive social capital from their parents or community (Ceglie, 2021). In
their study, Stahl et al. (2021) stressed that the geographies of place and parent - child
relationships largely affected family science capital. In addition, one study indicated the
positive effects of family-based achievements on students’ perceptions and task values
(Jones et al., 2021).

Knowing people in science-related roles. Knowing people in science-related roles was
highlighted in the results of 10 of the reviewed articles (Black & Hernandez-Martinez,
2016; Ceglie, 2021; Diamond, 2020; Jones et al, 2021; Kelly et al,, 2019; King et al,,
2015; Rischenpohler & Markic, 2020b; Stahl et al., 2021; Turnbull et al., 2020; Wilson-
Lopez et al, 2018). King et al. (2015) found that teachers were less confident about
developing approaches to leveraging connections with someone holding a position in
science, establishing contacts with such people, or benefiting from parental knowl-
edge and science qualifications. In Wilson-Lopez et al. (2018) study, students used their
connections to experts, decision-makers, institutions, and peers to ensure the quality
of their study projects in the process of completing them. The study also highlighted
uneven representations of institutional science capital across project participants.
Having a scientist as a family member and a higher socio-economic status were
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positively associated with university aspirations in science for Jewish students in Israel
(Diamond, 2020). Both Stahl et al. (2021) and Jones et al. (2021) stressed the impor-
tance of students’ social networks and connections with people in science as
a foundation for future motivation and interest in science. Similarly, in their qualitative
study, Black and Hernandez-Martinez (2016) highlighted the meaning of inspirational
science teachers to students’ scientific social capital. If a home environment does not
offer any science career role models, it is important for teaching methods to support
students, especially girls, in developing a science identity (Riischenpdhler & Markic,
2020b). Turnbull et al. (2020) found a positive association between the number of
generations in the family to have attended university and students’ science self-
concepts. Ceglie (2021) emphasised that social capital is a valuable constituent of
science capital, particularly in terms of communication outside of the class environ-
ment, which allows for the exchange of scientific views and ideas and improves
scientific literacy, as well as engagement in science. Kelly et al. (2019) found one
main cause of fewer women in science to be a lack of role models. These role models
can be achieved in different contexts by talking with diverse people and avoiding
stereotypical discourses.

Talking to others about science. Five articles touched on the sub-dimension of talking
others about science (Ceglie, 2021; DeWitt & Archer, 2017; King & Nomikou, 2018; Stahl
et al., 2021; Turnbull et al., 2020). Through interviews, Stahl et al. (2021) discovered the
role of family as a resource of meaning making, as the majority of the interviewed
students spoke about their science experiments and science-related activities with their
family members. This was considered an important way to contribute to the students’
science identities. DeWitt and Archer (2017) considered talking with family or friends
about science an everyday science activity and perceived these activities as distinct
elements in the STEM learning ecosystem. Participation in these everyday science activ-
ities was quite common, and it did not diminish with age. In this study, black students
were more likely to participate in these everyday activities. According to King and
Nomikou (2018), talking with school students about science was highlighted as one of
the ways to strengthen teacher’s agency while implementing a science capital teaching
approach. At the university level, interview data from university faculty members and staff
revealed that science-related out-of-class behaviours and interactions in these environ-
ments aimed at exchanging ideas about science are valuable contributors to the success-
ful completion of science degrees by underrepresented students, such as women (Ceglie,
2021). In Turnbull et al. (2020) study, university students’ beliefs that science was the
sphere in which they could achieve success were strongly influenced by supportive and
enthusiastic teachers during high school, by communication with peers about the value
of science, and, to some extent, by having several generations in the family who attended
university.

Science-related behaviours and practices

Consumption of science media. Consumption of science media was mentioned in the
results of seven of the reviewed articles (Black & Hernandez-Martinez, 2016; Christidou
et al,, 2021; DeWitt & Archer, 2017; King et al., 2015; Rischenpdhler & Markic, 2020b;
Turnbull et al., 2020; Wilson-Lopez et al., 2018). DeWitt and Archer (2017) highlighted
different types of science-related activities outside of science lessons, which also included
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science media consumption; however, teachers still needed to develop approaches to
address this area (King et al., 2015). Additionally, television was reported as the main
source of science-related information, with only a few students mentioning books and
magazines (Christidou et al., 2021). In acquiring chemistry capital, students reported
following chemistry-related YouTube channels (Riischenpdhler & Markic, 2020b). In
Wilson-Lopez et al. (2018) study, all students used various ICTs, such as smartphones,
laptops, applications, games, and software, to acquire or communicate scientific informa-
tion in their science projects. A case study of a few physics’ students revealed how
consumption of science media in family supported their aspirations to study physics
(Black & Hernandez-Martinez, 2016). Turnbull et al. (2020) demonstrated that access to
science-related resources was not a significant predictor of science self-concept.

Participation in informal science learning contexts or science learning experiences.
Participation in informal science learning contexts or science learning experiences
was pointed out in 12 of the articles reviewed (Ceglie, 2021; Cerrato et al., 2018;
Christidou et al., 2021; DeWitt & Archer, 2015, 2017; DeWitt et al., 2016, 2019; Godec
et al.,, 2021; Jones et al., 2020, 2021; King et al., 2015; Mujtaba et al., 2018). Three of
these articles discussed different forms of out-of-school science learning (Christidou
et al., 2021; DeWitt & Archer, 2017; DeWitt et al.,, 2019). Out-of-school science
learning contexts of children aged 15-16 were connected to fishing and hiking in
Christidou et al. (2021) study. Interestingly, no one in this study mentioned attend-
ing coding clubs as an out-of-school context (Christidou et al., 2021). DeWitt et al.
(2019) discussed engagement with museum content, such as exhibits and artefacts.
Even though participants had relatively low science capital, they seemed to have
other elements of capital, such as curiosity and a tendency to ask questions,
expertise in a certain field, or an opportunity to perform during the visits, which
facilitated engagement in the museum context. Godec et al. (2021) discussed infor-
mal science education participation and found that it was patterned by ethnicity and
social class. Nevertheless, non-participation was not due to a lack of interest in STEM.
The study concluded that there is a need to support minority young people in
participating in out-of-school science activities.

One of the reviewed articles evaluated the degree of participation in out-of-
school science learning as well as school-led science enrichment (DeWitt & Archer,
2017). School-led science enrichment was reported to be relatively rare, and parti-
cipation in these out-of-school activities varied considerably among secondary
school students. King et al. (2015) reported that teachers felt less confident about
participation in out-of-school learning contexts. Four of the articles discussed the
effects of in-school and out-of-school science learning, science-related activities, and
experiences (Christidou et al., 2021; DeWitt & Archer, 2015; Jones et al., 2021;
Mujtaba et al., 2018). Mujtaba et al. (2018) found a connection between science
aspirations and engagement in extra-curricular activities, whereas DeWitt and Archer
(2015) found a connection between young people’s aspirations and experiences of
school science. Science-related activities were also connected to higher self-efficacy
by Christidou et al. (2021). Exposure to science experiences was also emphasised as
laying the groundwork for science motivation and putting greater value on enga-
ging with science in the future (Jones et al.,, 2021). Similarly, DeWitt et al. (2016)
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found that unstructured science experiences were closely related to future science
participation and identity.

Jones et al. (2020) found that engagement in science-related out-of-school activ-
ities, along with individuals’ science self-concept and self-efficacy, the perceived future
importance and utility of science, family’s science achievement, and the value of
science as an asset, were equally important for the formation of science-based career
aspirations. Ceglie (2021) found that science-related behaviours serve as one of the key
factors that strengthen students’ science capital and help them achieve success in
science. Such behaviours were defined as out-of-class activities and interactions with
science faculty in laboratories or other research environments. For students with low
science capital, coding workshops served as an empowering experience (Cerrato et al.,
2018).

Science-related subjective sense of self

Science aspirations. Science aspirations were connected with the research outcomes of
15 of the reviewed articles (Archer, DeWitt, Osborne, et al., 2013; Cooper & Berry, 2020;
DeWitt & Archer, 2015; DeWitt et al., 2016; Diamond, 2020; Du & Wong, 2019; Emembolu
et al., 2020; Essex & Haxton, 2018; Godec et al., 2021; Jones et al., 2020, 2021; Moote et al.,
2020, 2021; Mujtaba et al., 2018; Wong, 2015). One of these studies found a connection
between the amount of science capital and the degree of science aspiration (Moote et al.,
2020, 2021). In Moote et al. (2021) study, students with high science capital were relatively
more likely to choose a STEM career after completing compulsory school. Further, Moote
et al. (2020) found that science capital was strongly connected to science aspirations in
physics and engineering but had no connection with aspirations in mathematics or
technology (Moote et al., 2020). In Israel, in contrast to majority students whose higher
socio-economic status and having a scientist in the family were closely connected to
higher aspirations to study science at university, minority students did not exhibit such
a tendency (Diamond, 2020). For minority ethnic students, a clear dichotomy between
science aspiration and science attainment disclosed the heterogeneous nature of this
group with regard to science capital in the UK (Wong, 2015). Cooper and Berry (2020)
found a connection between socio-economic status and participation in different science
domains. Emembolu et al. (2020) found that primary school interventions with a special
focus on scientific career knowledge and aspirations towards science had a positive effect,
especially on girls. The aspiration to become an engineer increased during the interven-
tion for both boys and girls (Emembolu et al., 2020). One article discussed five patterned
representations of science aspirations among boys — young professors, cool/footballer
scientists, behaving/achieving boys, popular masculine boys, and laddish boys - and
young professors and cool/footballer scientists were associated with high science aspira-
tions (Archer, DeWitt, Osborne, et al., 2013). Science aspirations were found to be shaped
by social identities, family attitudes, and young people’s own experiences of in-school
science activities, with social inequality acting as an obstacle to the pursuit of a career in
science (DeWitt & Archer, 2015). One article discussed the different connecting lines
between science capital and the science aspirations of students in China and the UK
(Du & Wong, 2019). In both countries, family background, learning results, and science
capital were found to be applicable to explaining students’ science aspirations, but some
elements of science capital were not as relevant to aspirations towards science among



STUDIES IN SCIENCE EDUCATION 15

Chinese students compared to those of the UK. Jones et al. (2020) found a connection
between science self-efficacy and self-concept, the number of out-of-school activities,
dispositions, and attitudes, and science aspirations, regardless of the gender and cultural
background of the participants in the study.

Current extrinsic motivation towards science and intrinsic interest in science were
strongly connected to students’ aspirations to study non-compulsory science in the future
(Mujtaba et al., 2018). Science capital was found to determine engagement in informal
science learning behaviours in outreach activities designed at visitor centre science
venues (Essex & Haxton, 2018). Jones et al. (2021) found that the home environment
played a key role in supporting the development of science interest and forming motiva-
tion for future value and engagement in science. The nature of science orientations was
found to affect the degree of interest in science and science career aspirations (Wong,
2015). Godec et al. (2021) showed that inclusion in informal STEM education practices is
especially relevant to the formation and development of science interests and science
career aspirations in students with minority backgrounds. As mentioned in earlier sec-
tions, DeWitt et al. (2016) connected science literacy, knowledge of transferability, family
attitudes, and out-of-school experiences to science aspirations and science identity.

Science identity. The sub-category of science identity was further divided into two
groups: scientific self-efficacy and science personality. Scientific self-efficacy was high-
lighted in the results of three reviewed articles (Christidou et al., 2021; Du & Wong, 2019;
King & Nomikou, 2018). Christidou et al. (2021) found that higher science capital scores
correlated with higher self-efficacy as related to involvement in science-related activities
and contexts. However, self-efficacy in science did not have a significant association with
science aspirations among Chinese and UK students (Du & Wong, 2019). King and
Nomikou (2018) found that participation in a programme focusing on fostering science
capital in students from socially and ethnically diverse backgrounds to increase their
engagement in science learning had a positive effect on teachers’ professional develop-
ment. In particular, it increased their sense of purpose, mastery, autonomy, reflexibility,
and ability to appeal to students’ life experiences in teaching science.

Science personality as a trait was discussed in 11 reviewed articles (Archer, DeWitt,
Osborne, et al., 2013; Black & Hernandez-Martinez, 2016; DeWitt et al., 2016; Gonsalves,
Cavalcante, et al., 2021; Jones et al., 2020; Kelly et al., 2019; Mujtaba et al., 2018;
Ruschenpdhler & Markic, 2020a; Stahl et al., 2021; Teo et al., 2018; Turnbull et al., 2020).
Black and Hernandez-Martinez (2016) claimed that the presence of science identity
mediated the acquisition of science capital and mobilised engagement in science learning
activities. This may also explain the appreciation of the value of science in the form of
exchange and reward. Jones et al. (2020) indicated that individuals’ confidence in being
able to learn and do science well, as well as their awareness that others see them as
people who are keen on science, contribute significantly to their science career aspira-
tions. Notably, Riischenpdhler and Markic (2020a) found that a clear connection was
missing between chemistry self-concept and students’ chemistry capital, and a strong
self-concept appeared apart from the level of chemistry capital in the family.

Another study focused on a group of science majors and found that they became
aware of their science identity early on and that others already regarded them as
science people at school (Gonsalves, Cavalcante, et al., 2021). Among 7th-grade
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students in Singapore, self-evaluation of science learning was a significant predictor of
their skills in scientific reasoning (Teo et al, 2018). In another study, female STEM
undergraduates felt less confident about their own intelligence and the amount of
knowledge they had about the latest discoveries compared to their male counterparts
(Kelly et al., 2019). Turnbull et al. (2020) emphasised that males had a higher level of
scientific self-concept, and the influence of passionate high school science teachers on
students’ self-concept was emphasised. Two types of boys’ discursive performances,
such as young professors and cool/footballer scientists, were connected to science
personality (Archer, DeWitt, Osborne, et al, 2013). Mujtaba et al. (2018) found that
school students’ scientific self-concept had relevant associations with certain teaching
approaches, family science capital and encouragement from teachers and family. Stahl
et al. (2021) demonstrated that urban and rural locations and familial relationships
affected the formation of students’ science identities in distinct ways. The study
emphasised the importance of taking students’ lifeworld experiences into account in
developing pedagogical approaches to fostering science capital. Lastly, DeWitt et al.
(2016) found that future science participation and science identity were closely con-
nected to science literacy, family attitudes towards science, informal science-related
experiences, and knowledge about the transferability of science.

In summary, the results of the reviewed articles about the science-related subjective
sense of self dimension showed connections and relationships with all other dimensions.
However, the research designs used in the reviewed articles did not allow the interpreta-
tion of causalities. Both science aspirations and science identity were related to general
science capital, science-related social capital, and science-related behaviours and prac-
tices. In addition, science identity was connected to science-related cultural capital.

Cross-cutting themes

Cultural background and gender issues. In addition to family and social networks,
cultural background and gender issues were highlighted in the results of 14 reviewed
articles (Adams-Wiggins et al., 2019; Archer, DeWitt, Osborne, et al., 2013; Ceglie, 2021;
Cooper & Berry, 2020; DeWitt & Archer, 2015, 2017; Diamond, 2020; Du & Wong, 2019;
Emembolu et al., 2020; Godec et al., 2021; Kelly et al., 2019; Moote et al., 2021; Turnbull
et al., 2020; Wong, 2015). Only one of these studies connected both gender and cultural
backgrounds to science capital. Moote et al. (2021) showed that the level of science
capital was shaped by gender and ethnicity, as well as by cultural capital and science
attainment at school.

The effect of science-related social capital on personal outcomes in science education
was relevant with regard to sociocultural background in Diamond’s (2020) study. DeWitt
and Archer (2017) stressed that science capital is unevenly or inequitably distributed
across different groups. In their study, everyday science activities reached black students
well, whereas informal science activities or designed spaces were less accessible. Wong
(2015) noted that participation in science was diverse among minority ethnic students.
Godec et al. (2021) found that young minorities were interested in STEM but did not often
participate in designed and community STEM activities. Ceglie (2021) indicated that not
having science-related social capital supported by parents or community members
created a void of opportunities for underrepresented groups, such as minority students.
DeWitt and Archer (2017) found patterns of participation in science activities based on
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ethnicity. One common feature of the whole cohort was that students from higher social
backgrounds engaged more in informal science learning. Further, science aspirations
were found to be reliably patterned by social identities and social inequalities (DeWitt &
Archer, 2015). Du and Wong (2019) highlighted the importance of recognising cultural
and national differences when operationalising science capital. In Australia, socio-
economic status significantly predicted participation in chemistry, biology, physics, and
earth/space sciences; gender predicted participation in biology and physics, but not
chemistry or earth/space sciences; and indigenous status negatively correlated with
participation in chemistry, biology, and physics but showed no effect on involvement in
earth/space sciences (Cooper & Berry, 2020). Adams-Wiggins et al. (2019) highlighted the
importance of noting the different statuses of students in enquiry-based science lessons,
since this affects the equity of students. Overall, faculty members in Ceglie’s (2021) study
perceived that minority students did not have science-related social capital.

Five studies highlighted gender issues. Archer, DeWitt, Osborne, et al. (2013) discussed
five discursive performances of masculinity that are connected to boys’ aspirations. Two
of these were connected to science: young professors and cool/footballer scientist. By
contrast, Kelly et al. (2019) discussed female STEM students’ explanations for why there
are fewer women in STEM professions and leadership positions. The main reasons were
social bias, balancing work and family life, and a lack of role models. In addition, females
tended to claim less often that they were intelligent and knew enough about the latest
discoveries than males did (Kelly et al., 2019). Moote et al. (2021) findings showed that
among older (17-18 years) students, science capital was patterned by gender, and com-
pared with the effect sizes of previous findings from younger cohorts’ analysis, there was
a small but significant increase in the proportion of boys with high science capital.
According to Turnbull et al. (2020, p. 13), ‘students who self-identified as male had higher
levels of science self-concept, even after accounting for social and cultural factors in our
theoretical model’. Emembolu et al. (2020) noted that long-lasting interventions had
positive effects, especially on girls’ science capital.

Discussion

This literature review aimed to analyse the areas on which existing science capital-related
research is focused and discussed. The first and second research questions clarified how
the studies were methodologically conducted and who was in focus in the research. The
third question clarified the dimensions of science capital discussed in the studies’ findings.
In general, the analysis reveals that the conceptual coherence of science capital still needs
more detailed consideration to explain its causes and consequences. This is in line with
previous studies (Jensen & Wright, 2015; Krarup & Munk, 2016). Attitudes towards science,
as well as aspirations towards STEM education, are mediated widely through the cultural
environment in which people live and study (Archer, DeWitt, Osborne, et al., 2013; Francis
et al., 2017; Kolesnikova & Kudenko, 2021). However, there is no clear evidence of the
extent of the effects of the cultural environment and the significance of its role compared
to other variables, such as political or religious issues. Thus, limiting science capital
research to specific dimensions is not valid without a discussion of related societal and
cultural backgrounds in general. The conceptual definition still needs more discussion in
connection with Bourdieu’s approach (see also Jensen & Wright, 2015). By contrast, the
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science capital dimensions by Archer, Dawson, et al. (2015) seem to leave out some
individual values of studying STEM subjects, and the one-dimensional analyses of core
dimensions can be misleading (Black & Hernandez-Martinez, 2016).

Although Bourdieu’s theory of capital (Bourdieu, 1986) highlights the role of education
in maintaining the unequal distribution of cultural capital, several of the reviewed articles
focused on formal education and provided insights into how science capital or its core
dimensions are supported in formal education. Thus, the conceptual understanding of
science capital could potentially use a framework that explores areas of how formal and
informal education should be developed.

Science capital has been studied using several descriptive qualitative methods, along-
side quantitative surveys and mixed methods. Cross-sectional studies on scientific capital
were emphasised in quantitative studies, revealing the need for longitudinal studies. The
longitudinal studies could provide, for example, better options to analyse how the
different dimensions of science capital are mediated in different phases of one’s educa-
tion. Although the qualitative data varied, the survey results highlighted the need to
design intervention studies that would more carefully address disparities in science
engagement and participation (DeWitt et al., 2016).

Globally, one of the challenges of researching science capital seems to be context-
dependently produced data, such as interviews, which cannot be interpreted over cultural
traditions or societal structures. In different societies, the values, roles, or stereotypes are
constructed in the historical traditions of society and institutions; thus, the outcomes
cannot be interpreted in every culture as itself. This is especially evident in interpreting
the gender and ethnic group differences in aspirations towards science (see, e.g. Jensen &
Wright, 2015) or the role of families or teachers in science aspirations (Black & Hernandez-
Martinez, 2016).

The review revealed that studies of science capital have focused primarily on formal
education and later years of education. Some studies that focus on university students or
families exist, but these are a minority. Science capital concepts should be widely applied
to different educational levels and target groups. There is a lack of studies in primary
education, although several papers indicate early years and family effects on science
capital (DeWitt & Archer, 2015; Gonsalves, Cavalcante, et al., 2021; Jones et al,, 2021;
Moote et al., 2020; Rischenpdhler & Markic, 2020a; Stahl et al., 2021). There is little
evidence supporting differences in science capital between ethnic groups and students
with special educational needs. Different target groups have their own cultural back-
grounds, and their core dimensions of science capital have been formulated differently.
To promote science education, there is a need to consider these target groups system-
atically and deeply, focusing on several core dimensions simultaneously.

Further, there has been little focus on students in teacher education. The role of
education and educational background was mentioned in several studies (Essex &
Haxton, 2018; Gonsalves, Cavalcante, et al., 2021; King & Nomikou, 2018; King et al.,
2015; Teo et al., 2018; Turnbull et al., 2020), but teacher education as a context does
not appear in this review. It would be essential to follow students’ science capital
development in different phases of education; thus, teacher education and the role of
teachers in this discussion could also be explored.

The reviewed studies were conducted mainly in Europe. Although the role of social
background and ethnicity is evident in the discussion of science capital, there is not much
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research from other countries and continents. Family support and access to science
knowledge vary in different countries (Du & Wong, 2019), thus emphasising the need to
widen discussions relating to science capital to different cultural contexts. For example,
the regional distribution of studies carried out in African and South American countries
appears to be unbalanced.

The third research question focused on analysing the emerging dimensions of
science capital in the research articles. The dimension of science capital mostly in
focus is science-related social capital and science-related subjective sense of self.
Several studies have clearly proven the associations between family support and
students’ individual science capital, aspirations, and performance in science (Black &
Hernandez-Martinez, 2016; DeWitt & Archer, 2015; DeWitt et al., 2016; Diamond, 2020;
Du & Wong, 2019; Jones et al, 2020, 2021; Mujtaba et al., 2018; Riischenpdhler &
Markic, 2020a, 2020b). However, there is a need for advanced research on how
parents’ roles can be fostered and conducted more explicitly in formal and informal
education. This further suggests the need for a wider discussion of science capital
among parents. Recently, Suortti et al. (2023) revealed that Finnish parents’ residential
areas and educational degrees had a significant relationship with different science
capital dimensions, although these variables did not affect parents’ engagement in
everyday science activities with their children.

This review reveals that a science-related subjective sense of self — that is, science
aspirations and science identity — plays a significant role in science capital. This is in line
with Archer, Dawson, et al. (2015) original idea of science aspirations and science identity
being dependent variables. Several studies have indicated the role of science identity and
self-efficacy (Archer, DeWitt, Osborne, et al., 2013; Black & Hernandez-Martinez, 2016;
Christidou et al,, 2021; DeWitt et al., 2016; Du & Wong, 2019; Gonsalves, Cavalcante, et al.,
2021; Jones et al.,, 2020; Kelly et al., 2019; King & Nomikou, 2018; Mujtaba et al., 2018;
Rischenpoéhler & Markic, 2020a; Stahl et al.,, 2021; Teo et al,, 2018; Turnbull et al., 2020).
However, the role of self-efficacy in science aspirations is not evident in all cultures
(Archer, Dawson, et al., 2015).

Science-related cultural capital remains the least studied dimension. Only a few studies
have focused on science literacy, the transferability of science, and science-related atti-
tudes, despite evidence that the role of these dimensions of science capital is closely
related to anticipated future participation and identity in science (DeWitt & Archer, 2015).
This is associated with the behaviour and practice dimensions, in which the media plays
a crucial role. The use of social media as a reference for science capital has not been
discussed in the extant literature. However, its role in everyday media consumption has
increased, and current societies need good science literacy and media consumption skills
to critically review offered information and solve global challenges (Sinatra & Lombardi,
2020). Further, the ubiquitous presence of technology in modern culture affects all
societal structures and practices, leading to an increased need for science education
and citizenship skills (Prieur & Savage, 2013).

The concept of science capital and its dimensions provide a relevant framework for
developing science education. Including the core dimensions of science capital reviewed
in curriculum work in formal education would open up several methodological options
for improving teaching and supporting students’ science literacy and science aspirations.
However, there is still work to be done on how to operationalise the core dimensions of
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science capital and reformulate them into pedagogical actions. Although it seems that the
core dimensions of science capital can be distinguished, in everyday contexts, several
drives and variables act simultaneously, and causes and consequences are difficult to
recognise. Further, existing educational systems may hinder the implementation of core
dimensions of science capital in school pedagogies. For example, the roles of families,
media, and practices are very different in different cultures (Reznik et al., 2023).

Alongside formal education, there should be more emphasis on informal learning
environments when fostering science capital among students. The existing literature
discusses the role of out-of-school activities in greater levels of science self-concepts,
science values, and the utility of science (Jones et al., 2020). Fostering science capital in
informal educational settings should also be considered and further researched to
enhance the possibilities of building science capital for those who do not gain benefits
in formal educational settings.

One limitation of this study is apparent in the literature search, which could have
possibly been expanded with more education-related keywords than what we used; for
example, the keyword ‘studying’ could have been used. However, in this research, we
wanted to focus specifically on learning and teaching, and adding the studying perspec-
tive would not have provided additional information for this purpose. Another limitation
of this study relates to the language of the materials in the review. In this review, all
papers were published in English. Future systematic reviews could include other lan-
guages, such as Spanish, German, or French, in the analysis. The findings of this review
indicate the strong role of cultural capital, and several of the studies were conducted in
different cultural contexts. Thus, the impact of language is essential.

Conclusion

This paper provides a systematic and overall analysis of existing research on science capital
to increase the conceptual understanding of the concept and to reveal the need for future
research. Several studies have indicated the relevance of the science capital concept when
assessing the influences on science aspirations and science careers. To increase science
competence, we need a profound understanding of the significance of the dimensions of
science capital and how they are regulated or controlled by different drivers. The papers
often described the specific core dimension of science capital or focused on crosscutting
themes, such as cultural background or gender. The papers indicated relations between
science capital or its core dimensions with several drivers, such as family background and
education, aiming to explain significance or different specific contextual drivers. The results
are still sometimes contradictory. There is an urgent need for more systematic quantitative,
large-scale analyses and intervention studies to indicate the causes and consequences and
to provide suggestions for science education policies in different countries. The scarcity of
research results on the science-related social capital dimension observed in this review
highlights the need for research on the subject. This study’s findings will clearly increase
awareness of the importance of science-related cultural capital for social equity. This study
calls for future research that focuses more on the contextual and cultural drivers of science
capital. It seems that science capital is strongly connected to cultural contexts, and its role
should be more evident when analysing science capital. Therefore, this role should be
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taken into account more systematically to adequately assess cultural drivers and to create
a theoretical and conceptually coherent understanding of science capital.

This review also reveals how the understanding of science capital and its role has not
been studied at all educational levels and contexts. Special education, primary level, and
vocational education have not received attention among researchers. To better under-
stand and support equity in education, more research is needed to determine the role of
science capital in different educational contexts to make science education possible for
all. Thus, the entire science education community should be aware of the complexity of
science capital and its role in teaching and learning.
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