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Abstract
There is a gap in the research on the relationship 
between secondary school subject departments, 
particularly where, as in the case of science and 
religious education (RE), there is not the traditional 
relationship that may be seen in science and maths 
or across humanities subjects. More awareness of 
content taught in other departments is important for 
pupils' coherent experience of curriculum and school-
ing. This article reports on data from 10 focus groups 
with 50 participants from six universities, where stu-
dent teachers of science and RE revealed a complex 
picture of relationships between the two departments 
in their placement schools. Furthermore, this article 
reports findings from a survey where 244 teachers 
and student teachers of science and RE shared their 
perspectives on the relationship between the two 
school departments. The measure was adapted from 
Barbour's typology, a classification describing the 
nature of the relationship between science and reli-
gion in a range of literature. The terms ‘conflict’, ‘inde-
pendence’, ‘dialogue’, ‘collaboration’ and ‘integration’ 
were presented to teachers of both subjects. Little 
evidence was found of conflict between science and 
RE departments, but more ‘independence’ than ‘dia-
logue’ between the two departments was reported. 
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INTRODUCTION

In recent years, subject departments in English secondary schools have tended to work in-
dependently and discretely. The National Curriculum (Department for Education [DfE], 2014) 
implemented by the coalition government saw a move away from emphasis on connections 
between subjects, explicitly encouraged under the previous iteration (QCA, 2007). However, 
many substantial topics such as climate change or the origins of the universe cross disci-
plinary and subject boundaries. In considering pupils' holistic understanding of such topics, 
it is important to consider the awareness departments have of what is being taught on 
similar topics in other subject lessons. This article is, therefore, important, as it reveals the 
limited nature of the relationship between two subject departments which can both cover 
the same substantial topics, science and RE. Pupils' connections between topics taught 
in different lessons can be left to chance, or they can be more deliberately supported and 
guided by teachers. Under the terms of the National Curriculum, since its inception in the 
1988 Education Act, the study of both science and religious education (RE) is compulsory to 
16. However, the details of the RE curriculum are set out locally, through Standing Advisory 
Councils for Religious Education (SACRE). Considering how topics are taught across the 
two subjects is therefore not a simple comparison of National Curriculum documentation. 
Interdisciplinary learning can come not only from fully integrated lessons, but can also be 
seen in a simpler form when pupils are encouraged to make connections between the knowl-
edge taught in discrete subject lessons. If pupils are not encouraged to make connections 
across curriculum boundaries, then there is a danger they can walk away with limited per-
spectives on complex topics. It is our contention that positive relationships between subject 
departments of science and RE are necessary to build teachers' awareness of boundary 
crossing opportunities.

This article provides a comparison between two relationships. The first is the historic 
relationship between the two fundamental concepts of religion and science, on which much 
has been written over many decades (see McGrath, 2020), and where different forms of that 
relationship have famously been categorised into a typology by Barbour (1966). The second, 
at an embodied level, is the relationship between secondary school departments of science 
and religious education (RE) where less has been written. The authors suggest that there 
are some revealing parallels worth exploring within this comparison. There can be doubts 
about using a simplified model to explain complex epistemologies and the detailed relation-
ships that occur at school level. Barbour's work on the relationship between science and 
religion was seminal (McGrath, 2020), and is referred to in much of the literature on teach-
ing science and religion in schools (Pearce et al., 2021). The combination of focus group 
and survey data in this article seeks to use Barbour's typology as a point from which more 
nuanced relationships can be explored. While we acknowledge that Religious Education is 
not the only subject where pupils learn about religion, and that Religious Education extends 
beyond the study of religions, the data in this article only comes from teachers and student 
teachers of science and RE.

In the light of these findings, the benefits of bound-
ary crossing are explored alongside the role teachers 
should play in boundary crossing.

K E Y W O R D S
Barbour's typology, boundary crossing, interdisciplinary learning 
(IDL), religious education, science education
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The relationship between school curriculum subjects has been a focus of recent interest 
(Chan & Erduran, 2022; OECD, 2019); revised national curriculum documentation has en-
couraged interdisciplinary learning (Scottish Government, 2008) or integrated approaches 
to learning and teaching (Welsh Government, 2022). We argue that building dialogue be-
tween school subject departments is a necessary precondition to meaningful interdiscipli-
narity on the school curriculum. Using the language of Barbour's typology on science and 
religion with the parallel relationship between school departments of science and RE re-
veals nuances and gradations in existing relationships. Furthermore, using Barbour's justifi-
cation of his typology can provide a new way of thinking about relationships between school 
departments, a need to encourage dialogue between teachers of different subjects. There 
are critical debates on the purported value of interdisciplinary education and we are not 
seeking to make a case for one or other side of those arguments. Rather, we see that there 
is legitimacy in investigating the nature of interdisciplinary connection between these subject 
departments because there is a unique cultural interest in science and religion and a general 
desire to see how learning is organised in schools to serve the best interests of pupils.

There is little empirical work that directly explores the current relationship between school 
departments of science and RE in English schools. This relationship is of particular interest 
as, historically, the language of war or conflict has been used to describe the relationship 
between science and religion (McGrath, 2020) and it is therefore reasonable to suggest that 
tensions may have existed between the ideas taught in school RE lessons and the ideas 
taught in school science lessons. More recent academic work suggests there is now less 
perception of conflict between these two ways of thinking about the world, particularly in 
England (Spencer & Waite, 2022). When recent empirical work has implicitly touched upon 
the relationship between departments of science and RE, findings differ. Where some de-
scribe compartmentalised subjects (Billingsley et al., 2018), others develop research proj-
ects dependent on collaboration between the two departments (Erduran et al., 2019; Pearce 
et al., 2021). Erduran et al. (2022) have suggested that collaboration between science and 
RE teachers is ‘rare’ and that there is ‘typically minimal interaction between science and 
RE teachers internationally’ (p. 668). Understanding the current relationship between de-
partments would appear to be a necessary precondition to facilitating boundary crossing, 
whether as part of an intentional interdisciplinary curriculum (as in Wales) or an understand-
ing of pupils' experience of a coherent curriculum (as in England).

This article builds on research from a large-scale project funded by Templeton World 
Charity Foundation exploring teachers' confidence and competence in science/religion en-
counters in the classroom (Bowie et al., 2023, Riordan et al., 2021). (A science/religion 
encounter was defined as when scientific topics creep into the RE classroom or religion or 
ethics creep into the science classroom). The findings of the wider project identified some 
of the processes necessary to effect meaningful boundary crossing, a particular precondi-
tion being the need for teachers to understand the purpose of the ‘other’ curriculum subject 
before collaboration (Woolley et al., 2022). This article sets out a justification for a second 
precondition to interdisciplinarity: The need for dialogue between subject departments.

In the following sections, we explore aspects of interdisciplinarity, particularly in relation 
to boundary crossing, powerful knowledge, the role of the teacher and the need for teach-
er-to-teacher dialogue beyond curriculum discipline boundaries. We then set out Barbour's 
(Barbour, 1966) typology on the relationship between science and religion and some of 
the critique on his work. Our methods are explained and justified, particularly the decision 
to adapt and share Barbour's typology within a broader online survey for teachers of sci-
ence and RE. Two sets of empirical data are then explored against this context. Following 
Barbour, we argue that a relationship of independence between school departments of RE 
and science is not sufficient; dialogue between departments and teachers of science and 
RE needs to be explicitly encouraged for mutual enrichment.
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LITERATURE REVIEW

Two sets of literature are considered here. First, the concept of interdisciplinarity is explored, 
with particular reference to boundary crossing and the role of the teacher in order to show 
the importance of building relationships between school subject departments. Second, 
Barbour's (1966) work is considered, along with some critique in order to justify the use of 
his typology as a survey item.

Curriculum boundary crossing between science and RE

Interdisciplinarity can be difficult to not only define, ‘a concept of wide appeal’, but also 
‘wide confusion’ (Klein, 1990, p. 11). Klein (2021) has suggested that interdisciplinarity con-
notes an integration of concepts, methods and theories from multiple disciplines in order 
‘to answer a question, to solve a problem or to address a topic or theme that is too broad 
or complex to be dealt with by one discipline’ (p. 17). She distinguishes between narrow 
interdisciplinarity, which occurs between disciplines with compatible methods, paradigms 
and epistemologies, and broad interdisciplinarity which occurs between disciplines with dif-
ferent epistemologies and methods. Relationships between school departments of science 
and RE therefore demand broad interdisciplinarity due to the contrast in epistemologies and 
methods. Darbellay (2015) identified two different discourses about interdisciplinarity which 
are also worth detailing here as they exemplify some of the debate over interdisciplinarity 
in schools. He distinguished between an ‘epistemological theoretical orientation that tran-
scends disciplinary boundaries and a pragmatic, participative orientation to problem solving’ 
(cited in Klein, 2021, p. 27). Klein explains that ‘the epistemic approach is philosophical, 
raising questions about the nature of knowledge amplified by ontological questions about 
the nature of reality. In contrast, problem solving is oriented to instrumental needs’ (p. 27). 
This distinction between two academic lines of argument relating to interdisciplinarity proves 
useful when the quality of relationship between school departments is considered.

In schooling, interdisciplinary approaches are distinct from the broader, content-led, 
cross-curricular approaches involving ‘removing subject boundaries’ that came to dominate 
some secondary schools in England after the inception of the 2007 National Curriculum 
(Oates, 2011, p. 128). In their three educational scenarios for the future, Young and 
Muller (2010) wrote ‘the end of boundaries’ in a particular ‘Future 2’ of their three possible 
futures. In this ‘Future 2’ model, school subjects might be integrated as ‘boundaries be-
tween subjects and between school knowledge and everyday knowledge are weakened’ 
(p. 18). Niemelä (2021), however, has argued that curriculum boundaries can be drawn and 
crossed to support the development of powerful knowledge through a coherent curriculum 
design. Hu (2022) argues that interdisciplinary efforts do not necessarily involve diminishing 
disciplinary boundaries, but suggests the need for a connection to the disciplinary core that 
provides stable internal norms, for example, established procedures for judging truth claims.

The National Curriculum in England (DfE, 2014), in defining learning in terms of subjects, 
delineates clear boundaries between subject disciplines. However, there are arguments for 
making the connections between subjects explicit so that pupils can benefit from boundary 
crossing. Boundary crossing is a geographical term by origin, pointing to a distinctive line 
between one land and another (Akkerman & Van Eijck, 2013). Boundaries can, however, 
be seen as permeable and contingent; boundaries can be crossed or bridged; interacting, 
integrating and collaborating can occur at boundaries (Klein, 2021). Essentially, boundaries 
carry potential for learning (Akkerman & Bakker, 2011). Thomson et al. (2021) have sug-
gested ‘those who cross boundaries will cross and return, share and cooperate… benefit 
mutually and eventually transform’ (p. 58). They stress, building on the work of Giroux (1992) 
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and Akkerman and Bakker, that ‘difference creates an opportunity for learning and should 
therefore be considered positively rather than as a problem to be overcome’ (p. 59).

The authors of this article see that interdisciplinary learning in schools can be care-
fully constructed, where teachers work closely to bring subjects together, or can occur by 
chance, when pupils are taught the same topic in different lessons and are expected to 
make connections for themselves. However, the authors argue that pupils' boundary cross-
ing may be left to chance if teachers are not willing to engage in their own boundary work. 
This can be daunting, perhaps particularly for teachers, who are more established in certain 
disciplines through their academic qualifications. As Akkerman and Van Eijck (2013) put it, 
‘when people cross boundaries their position is one of belonging to multiple worlds, but also 
one of being a marginal stranger to each of these worlds (63). Suchman (1994) suggested 
that professionals at work, in boundary crossing, enter “unfamiliar territory” and may feel 
“unqualified” (p. 25). While Niemelä (2021) has argued that boundary crossing should be 
considered at the level of the written curriculum, therefore placing responsibility in the hands 
of policymakers, there is an argument for teachers to take a more agentic role in crossing 
boundaries through dialogue with other teachers, in order to provide a more coherent cur-
riculum for pupils. Fortus and Krajcik (2012) suggest a coherent curriculum is designed to 
support teachers in understanding the connections between and within subjects and how 
learning progresses cumulatively.

Far from weakening boundaries between subjects, projects such as the Oxford 
Argumentation in Science and Religion project (Erduran et al., 2019) or The New Biology 
project (Pearce et al., 2021) seek to identify links between the two subjects that can help pu-
pils identify and explore disciplinary boundaries, emphasising and exploring the interfaces 
between science and religion. These projects show careful, nuanced planning between the 
school subjects of RE and science that places issues of epistemology centre-stage ex-
ploring how knowledge and argumentation work in different disciplines. In both projects, 
pupils are encouraged to explore the way knowledge is constructed and organised in both 
science and religion, taking the interdisciplinarity beyond the pragmatic, towards an epis-
temological approach that necessitates deep dialogue between subject teachers across 
curriculum boundaries. If such dialogue is to become more commonplace in schools, then 
it is necessary to explore existing relationships between science and RE departments, from 
the perspective of the teachers, so that teachers from the different subject disciplines can 
be supported to initiate and deepen their dialogue.

Barbour's typology

Barbour's (1966) pioneering Issues in Science and Religion described the relationship 
between science and religion in a broad range of literature. This typology, or classification 
of the literature, consisted of four sections: conflict, independence, dialogue and integration. 
Barbour reworked and developed the explanation of his typology in a number of publications 
over ensuing decades (Barbour, 1990, 1997, 2000). In terms of ‘conflict’, he wrote scientific 
materialism and biblical literalism, at opposite ends of the theological spectrum but sharing 
characteristics in that both believed there were ‘serious conflicts between contemporary 
science and classical religious beliefs’ (Barbour, 1997, p. 78). Under the title of ‘independence’, 
Barbour (1997) suggested that ‘one way to avoid conflicts between science and religion is 
to view the two enterprises as totally independent and autonomous’ (p. 84). According to 
Barbour, proponents of this view say ‘there are two jurisdictions and each party must keep 
off the other's turf’ (p. 84). Contrasting methods and differing languages are described. 
Barbour, however, did not encourage independence, despite acknowledging that ‘the 
possibility of conflict would be avoided’ (p. 89). Crucially, he argued that, if independence 
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between science and religion was encouraged, ‘the possibility of constructive dialogue 
and mutual enrichment would also be ruled out’ (p. 89). Barbour placed the term ‘dialogue’ 
between ‘independence’ and ‘integration’, giving examples such as methodological parallels 
between science and religion and nature-centred spirituality. He highlighted, for example, 
environmental ethics as a feature of nature-centred spirituality (Barbour, 1997, p. 97). For 
‘integration’, Barbour suggested there was a final group of authors that held some integration 
was possible between the ‘content of theology and the content of science’. He provided 
three distinct versions of ‘integration’, including ‘natural theology’ where it is claimed that ‘the 
existence of God can be inferred from the evidence of design in nature, of which science 
has made us more aware’ (p. 98). Barbour himself, commenting on the relationship between 
science and religion, suggested there were reasons for supporting dialogue and ‘certain 
versions of integration’ (Barbour, 1990, p. 3).

Barbour's typology has been subject to some critique and attempts have been made to 
refine or replace his classic categories. Reiss (2007) has pointed out that Barbour did not 
provide a reason as to the order of his listing. Peters (2018) put forward eight alternative 
ways of relating science and theology including scientism, hypothetical consonance, ethical 
overlap and New Age spirituality. Hoven (2013) has suggested this model acts as a correc-
tive of Barbour's approach which did not clearly differentiate between the many non-warfare 
metaphors. There are, however, arguments to be made in favour of using Barbour's typology 
with teachers. Jesse (2006), in using the typology to promote discussion among pre-service 
teachers, justified its use ‘because it has shaped our thinking on this topic for so long’ (p. 
231). Reiss (2008) suggested there is value in student teachers being introduced to ‘a range 
of models as worthy contenders’ (p. 164).

Historically, conflict, or warfare, has been a predominating metaphor used to describe 
the relationship between science and religion (McGrath, 2020). Recently, Theos and The 
Faraday Trust (Spencer & Waite, 2022) have carried out research to explore contemporary 
attitudes to science and religion in the United Kingdom. They found a shift in attitude over 
the last 20 years and suggest that ‘the angry hostility towards religion engineered by the New 
Atheist movement is over’ (p. 10). While they report that there is a ‘legacy of antagonism’ 
around science and religion (p. 10), they conclude that much of the science and religion ‘bat-
tle’ has been smoke ‘but without much real fire’ (p. 12). Rather than the ‘conflictual’ lenses 
of the Big Bang and evolution, Spencer and Waite suggest there are still tensions around 
deeper concerns such as epistemology, metaphysics, hermeneutics, anthropology, ethics 
and politics. This raises important parallels for the areas where science and RE might inter-
sect on the school curriculum; there may be potential for boundary crossing through deeper 
concerns, rather than the more ‘conflictual’ lenses of the Big Bang and evolution, but sup-
porting pupils' in such boundary crossing would require deep dialogue between teachers.

MATERIALS AND METHODS

This article draws on data from a larger research project investigating the early career 
teacher and science/religion encounters in the classroom. The broader research project 
took an interpretivist, mixed-methods approach to data collection, intended to capture some 
of the language and experiences of student teachers through focus groups, then explore the 
generalisable nature of those experiences through an online survey disseminated to a wider 
set of participants. The research question informing this part of the study was:

• How do secondary teachers of science and RE describe the relationship between the 
science and RE departments in their schools?
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Ten focus groups were carried out with 50 secondary initial teacher education (ITE) 
student teachers from six universities across England; seven in RE and three in science. 
(Participants from the different subjects were recruited in the same way, through ITE tu-
tors, with more RE students answering the call, hence the discrepancy in numbers). We 
were particularly interested in early career teachers, their experiences of science/religion 
encounters and how they might best be supported in this area. A robust ethical framework 
was agreed by the university ethics committee in advance of the data collection to ensure 
informed consent and anonymity of participants alongside appropriate safeguarding of data 
(BERA, 2018). Three focus groups took place face-to-face; a pandemic led to others being 
held online. Book vouchers were offered to all focus group participants to attract a wider 
range of student teachers, including those without prior interest in science/religion encoun-
ters in the classroom. A review of the literature and the research questions of the broader 
project led to a semi-structured protocol including questions about participant's experiences 
of science/religion encounters, confidence in approaching science/religion encounters and 
support or barriers to planning for science/religion encounters in the classroom. The focus 
groups each had between 3 and 8 participants and lasted around an hour. The focus groups 
were recorded and transcribed. While there are few of the focus groups that have individual 
participants answering questions from the researcher, most of the data show the student 
teachers responding to one another and building on or reacting to examples. Most of the 
focus groups with secondary student teachers took place towards the end of the PGCE 
year so that participants were able to describe their experiences across different placement 
schools. The focus groups were almost all conducted by two of the authors of this article, 
with a third author joining for one of the focus groups. Each of these authors has extensive 
experience working in ITE and in conducting focus groups.

The authors have experience of accessing ‘hard-to-measure’ areas by using focus groups 
first to explore an area of interest, then using analysis of the focus group data to inform items 
and language in a survey. Focus group data was first analysed inductively through the-
matic analysis, establishing initial codes and then forming those codes into themes (Braun 
& Clarke, 2022). Results from this data are reported elsewhere (e.g. Woolley et al., 2022). 
The semi-structured focus group protocol did not include a specific question on the rela-
tionship between science departments and RE departments in schools. However, analysis 
showed frequent comments that described such relationships. Codes with more than one 
item included ‘collaboration’, ‘comparison science and religion’, ‘dialogue science religion’, 
‘dichotomy science or religion’, ‘religion in science classroom’, ‘science in RE’ and ‘separate 
subjects’. In this methodology, responsive to findings at each stage, the overlap in language 
between these codes and Barbour's (1966) typology was enough to convince us to include 
an item on the online survey using Barbour's typology to explore the relationship between 
science and RE departments from the perspective of teachers. As we were seeking to re-
search the relationship between school departments, based on this initial analysis of the 
focus group data, we decided to slightly adapt Barbour's typology by including the term 
‘collaboration’ alongside his four original terms. Once the online survey data was analysed, 
we wanted to know more about what participants might mean when they used the terms 
‘independence’ or ‘dialogue’ to describe the relationship between the two departments, so 
we returned to the data from the focus groups and completed a deductive analysis, specif-
ically against the terms from the typology, with ‘collaboration’ included. Examples from this 
analysis are included in the focus group findings below.

An online survey, with over 70 items devised from analysis of focus group data, was 
shared with ITE providers across England between March 2021 and June 2021. It was also 
disseminated to practicing teachers through alumnae networks and social media. The sur-
vey was aimed at early career teachers of science and RE, defined as either in pre-service 
training or in their first 2 years post-qualification. Sixty-five early career secondary science 
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8 |   WOOLLEY et al.

teachers and 76 early career secondary RE completed over 50% of the survey including 
the particular item on departmental relationships, which it was decided was the appropriate 
level to be included in the analyses for this article. As the survey was advertised through 
professional contacts and social media groups, a number of experienced teachers, with 
more than 2 years teaching post-qualification, also completed the survey. We include data 
from 85 experienced RE teachers and 18 experienced science teachers below. However, 
as the number of experienced science teachers is comparatively low, only tentative claims 
are made from this second set of data. Online survey participants agreed they had read an 
information sheet about how data would be used, stored and reported. On completion of 
the online survey, participants could choose to be entered into a draw to win vouchers, an 
incentive intended to publicise the survey in a period when teachers were under pressure 
due to the pandemic lockdown. One item, towards the end of the survey, asked participants 
to describe the relationship between the science and RE departments in their school. Five 
choices were provided in alphabetical order so as not to suggest a hierarchy: collaboration, 
conflict, dialogue, independence and integration.

There are methodological limitations to this approach. Student teachers in the focus 
groups were not asked directly about the relationship between science and RE departments. 
It is possible that early career teachers would not know the full details of the relationship 
between science and RE departments in their school. Higher numbers of participants would 
have contributed to stronger claims, but the pandemic limited initial plans for recruitment of 
survey participants. The participants in the online survey were not given the opportunity to 
explain what they meant when selecting the terms ‘independent’, ‘dialogue’ or ‘integrated’ 
and so data on this is extrapolated from a different sample of pre-service teachers in the 
focus groups. The two sets of data, however, used together, do suggest different levels of 
relationship and claims are adjusted for these limitations. Through the analysis we came to 
realise that student teachers in the focus groups could be reporting on both what they had 
observed in lessons taught by others and their own experiences in the schools. As all stu-
dent teachers would have access to both observations and experiences, this limitation was 
outweighed by the breadth of experience provided. The English school system has many 
layers of complexity, with faith schools, independent schools, science specialist schools and 
more. It is possible that some of these differences in mission and purpose could have had 
an impact on the relationship between the science and RE departments in the schools, but 
due to the complexity of the context, the authors of this article have chosen to group the 
schools together rather than focus on potential differences in the relationship in different 
types of school.

FINDINGS

Focus group findings

Examples of conflict

For the purpose of this analysis, a broad definition of conflict has been utilised. There were 
no examples given of arguments or explicit disagreements between subject departments 
or teachers, however, there were a few examples of tension. Two participants in the focus 
groups reported a tension between the scientific ideas pupils were bringing to the lessons 
and the intentions of RE lessons:

I get it all the time, it's a very atheist school, my school and I get it all the time in 
my lessons, “Oh no, science says this. It can't be true”. [student RE teacher, FG9]
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It is possible that the pupils described brought these particular scientific ideas from outside 
school, and that these ideas of science and religion being in conflict were not represented 
within the school. However, as the teacher does not describe the differences being resolved, 
the example does suggest some challenges in the relationship between science and RE 
departments in the school. Two further student RE teachers described tensions between 
themselves and particular student science teachers that they approached for joint-planning 
linked to university course requirements. Although these examples do not suggest conflict 
between departments, they are indicative of some tensions between a small number of sci-
ence and RE student teachers.

Examples of independence

This section describes three scenarios where the relationship between science and RE 
department could be described as one of ‘independence’. The first is where there was no 
contact between teachers of science and RE. The second is where student teachers per-
ceived there was no overlap in content between the two subjects. The third is where similar 
content was taught, at times, in science and RE, but the two departments did not communi-
cate about that shared content.

When asked if there was any conversation between science and RE teachers in a place-
ment school, one RE student teacher replied, ‘our departments are nowhere near each 
other, so no’ (student RE teacher, FG1). A teacher from another focus group in a different 
part of the country supported this experience:

the school that I've worked in recently and my first placement, there didn't ap-
pear to be any dialogue between different departments. And I find that quite 
strange. [student RE teacher, FG4]

This lack of contact between the two departments could be a particular problem for student 
teachers:

Never actually seen an RE lesson unfortunately. [student science teacher, FG7]

Three focus group participants spoke specifically of school placements where they were not 
aware of any overlapping content between science lessons and RE lessons, although complete 
knowledge of curriculum content may have been affected by the global pandemic during some 
school placements. These examples suggest that, in these schools, there was no planned 
discussion of scientific issues in RE unless a pupil raised a particular question and the teacher 
had the time and knowledge to answer appropriately.

More common than the lack of content crossover described above, however, were de-
scriptions of content taught in both science and RE, but with no knowledge of what details 
the other department was teaching or when they were teaching it:

There's certain content crossover if that's something that I can bring up. Like the 
origins of the universe is taught in both and it's obviously taught in very different 
kind of viewpoints. We've talked about things like euthanasia, abortions. A lot of 
abortion talk is you're setting up with the scientific fact of when the foetus is a 
person and deciding that. So there's certain content crossover that needs to be 
there and needs to be established from the science. [student RE teacher, FG5]
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Such examples of each separate department teaching content which overlapped the content of 
the other, science or RE department, were given frequently by student teachers, supporting the 
quantitative evidence below, that ‘independence’ commonly describes the relationship between 
science and RE departments.

Examples of dialogue

‘Dialogue’ might involve ongoing conversations between teachers of RE and science or dis-
cussions about related topics that teachers from each subject were covering. No examples 
of such dialogue were reported by the student teachers in the focus groups. However, there 
was one science teacher who approached an RE teacher for support in subject knowledge 
development and there were some examples of planned synchronous teaching of certain 
overlapping topics. Each of these were coded as ‘dialogue’ as they involved conversations 
between staff members. They also involve something more than ‘independence’ and some-
thing less than ‘collaboration’.

The one example of a student science teacher seeking out support from a teacher of 
‘Religion’ [sic] related to his fear that his lack of knowledge might cause misconceptions 
among pupils:

The kid that was doing the dissection was Muslim. So there was a conflict be-
tween religious belief and science with that student. And she didn't want to go 
against her religion which is completely understandable. But the rest of the kids 
who weren't Muslim didn't understand that. And for me it was trying to present 
information to the rest of the kids that had never encountered this before so 
they could understand… rather than give out incorrect information. I went and 
asked one of the Religion [sic] teachers if they'd anything about it and then I went 
through that the first thing the following day with those kids. So they understood 
why. [student science teacher, FG7]

Here, the student science teacher had a very particular question to ask, but he also knew who 
to approach in the RE department and his request for support resulted in better-informed pupils.

In a further example of ‘dialogue’, two student teachers described a form of cooperative 
planning in their placement schools where certain topics in RE were taught in parallel to the 
same topics in science lessons:

I know my school, when they're teaching about creation, they plan and work with 
the science department so that it's being covered at the same time. So the stu-
dents are able to get a more in-depth understanding of it than maybe what we'd 
be able to deliver them as RE specialists. [student RE teacher, FG6]

These are examples, given by student teachers, of dialogue between teachers across subject 
boundaries. Student teachers did not report regular dialogue between science and RE depart-
ments in their placement schools.

Examples of collaboration

Examples of collaboration included science teachers going into RE lessons to sup-
port teaching or student teachers working across subject boundaries on university-led 
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assignments. Two student RE teachers described science teachers coming into RE les-
sons to support or deliver part of the lesson, bringing expert scientific knowledge to the 
lesson:

We did creation and we aimed it at Year 8. It was actually really helpful working 
with this [science] teacher. [student RE teacher, FG1]

For the Polkinghorne [science and religion debate] in Year 13, we do get a phys-
ics teacher to come in and sort of give them a bit of background. And I think 
there's a topic in Year 8 about humanism as well and environmental ethics where 
a science teacher might come in and just do a bit of a lesson with us. [student 
RE teacher, FG1]

A small number of the student teachers who took part in the focus groups had studied modules 
on teacher education programmes that encouraged them to collaborate with teachers from 
another subject:

We were looking at stem cell research and I designed a lesson with the biology 
student at our school. We never actually taught the lesson but just to design it… 
Where my assumption of what the ethical conflict would have been in stem cell 
research would have been based on incomplete knowledge of the science and 
where you can get stem cells from. [student RE teacher, FG2]

These examples show it was possible to take a collaborative approach to planning overlapping 
topics.

Examples of integration

There were no examples from the student teachers of rich, sustained cooperation that might 
be described as integration. There were no examples of a series of lessons being planned 
together, for example, or drop-down days, or subject boundaries being broken down with the 
specific intention of integrating subjects under shared topics or competences.

Aspirations for dialogue

The student teachers interviewed may not have given many examples of dialogue and col-
laboration between science and RE departments, but many aspired to build a better relation-
ship in their future schools.

I want to know when they're learning about evolution so I can talk about it in my 
lessons. [Student RE teacher, FG4]

The student science teachers in the focus groups showed more aspiration to engage with RE 
teachers than vice versa:

I would be very keen to speak to one of our RE teachers and say, “Look, how 
would you incorporate this in terms of the ethical side of things?” And, “Can you 
educate me a little bit more in terms of what different religions might think of 
this?” [Student science teacher, FG10]
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One science student suggested that science and maths departments often have a framework 
to know what is taught when in the other subjects. He suggested that:

A similar thing could be done with RE… What have you taught so far? I think 
an understanding that they can be aligned would be sufficient. [student science 
teacher, FG7]

Another student science teacher supported this, identifying topics such as ‘Space’ in Key Stage 
3, and ‘IVF and blood transfusions’ in Key Stages 4 and 5. He asked whether science and RE 
teachers might come together on making resources for such topics. The student RE teachers 
took a rather different approach in their aspirations with one talking about the limitations of the 
current curriculum and how she would prefer to see ‘a more holistic view of where a lot of these 
subjects are coming from’ (student RE teacher, FG8). Others identified a need to have more 
philosophy on the curriculum from a younger age, also aspiring to more freedom to ‘decon-
struct’ ‘more in-depth scientific viewpoints’ and to ‘explain the way scientific judgements are 
made in the RE classroom’ (student science teacher, FG8).

Online survey findings

The online survey findings are separated into two parts. Table 1 and Figure 1 report findings 
from ‘beginning teachers’, those in training or in their first 2 years of teaching. Table 2 and 
Figure 2 report findings from ‘experienced teachers’, those with more than 2 years post-
qualification experience in teaching. Participants were asked to describe the relationship 
between science and RE departments in their schools by selecting one of the five terms:

For each group of teachers, ‘Independence’ was the most popular way of describing 
relationship between science and RE departments. Beginning RE teachers referred to dia-
logue between the two departments (26.3%) more than secondary science teachers (20%). 
There were small numbers for collaboration (6.6% for RE and 7.7% for science). The very 
small numbers that chose conflict (2.6%) came only from the student RE teachers. Two RE 
teachers and three science teachers chose the word ‘integration’ to describe the relationship 
between the two departments.

The second set of quantitative results reports on experienced teachers. These results 
should be treated with caution as only 18 experienced science teachers responded to the 
survey. However, the similarity in outcome to the beginning teachers supports the finding 
that ‘independence’ is the predominant relationship between science and RE departments 
in English secondary schools.

TA B L E  1  Percentages of beginning teachers using different terms to describe the relationship between 
science and RE departments in their school.

Secondary RE (n = 76) Secondary science (n = 65)

N Percentage N Percentage

Collaboration 5 6.6 5 7.7

Conflict 2 2.6 0 0

Dialogue 20 26.3 13 20

Independence 47 61.8 44 67.7

Integration 2 2.6 3 4.6

76 100 65 100

 14693704, 0, D
ow

nloaded from
 https://bera-journals.onlinelibrary.w

iley.com
/doi/10.1002/curj.233 by T

est, W
iley O

nline L
ibrary on [12/03/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    | 13
RELATIONSHIP BETWEEN SECONDARY SCHOOL 
DEPARTMENTS

While the experienced teachers do report more dialogue (31.8% > 26.3% for RE teach-
ers and 33.3% > 20.0% for science teachers) and slightly more collaboration is reported by 
experienced RE teachers (15.3% > 6.6%), the majority of both beginning and experienced 
teachers report a relationship of ‘independence’ between the science and RE departments 
in their school. No experienced teachers reported a relationship of integration. From the 
whole data set, only three teachers reported a relationship of ‘conflict’ between the two de-
partments and each of those were RE teachers.

DISCUSSION

The findings of the focus groups and the survey reported above both suggest there is little 
conflict between departments of science and RE in English schools. While there may be some 
tensions, there is no evidence in this research of ‘angry hostility’ (Spencer & Waite, 2022, 
p. 10) that characterised the relationship between science and religion 20 years ago (See 

F I G U R E  1  Percentages of beginning teachers using different ways of describing science and RE 
relationships. 
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TA B L E  2  Percentages of experienced teachers using different ways to describe the relationship between 
science and RE departments in their school.

Secondary RE (n = 85) Secondary science (n = 18)

N Percentage N Percentage

Collaboration 13 15.3 1 5.6

Conflict 1 1.2 0 0

Dialogue 27 31.8 6 33.3

Independence 44 51.8 11 61.1

Integration 0 0 0 0

85 100 18 100
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also McGrath, 2020). However, the findings reported above suggest many science and RE 
departments in English schools work completely independently, with the majority of both 
beginning and experienced teachers selecting ‘independence’ to describe the relationship 
between the two departments. Although this may be expected as they are discrete subjects 
in a disciplinary curriculum, there are times when the two departments teach overlapping 
content with little or no knowledge of the contributions and limitations of the other subject. 
We therefore see ‘independence’ as a negative description of the relationship between the 
two departments, as pupils could benefit in their epistemological understanding from more 
awareness, connection and dialogue between the subjects. Barbour, writing on science 
and religion, suggested that ‘one way to avoid conflicts between science and religion is to 
view the two enterprises as totally independent and autonomous’ (Barbour, 1997, p. 84). 
However, Barbour suggested a relationship of independence between science and religion 
could lead to a lack of ‘constructive dialogue and mutual enrichment’ (p. 89). This compares 
well to school departments of science and RE where both teachers and pupils could benefit 
from constructive dialogue and mutual enrichment between departments. McGrath (2020), 
in explaining the work of Barbour, argues that ‘the independence model inevitably com-
partmentalizes reality’ (p. 10). Indeed, further parallels can be drawn with the literature on 
boundary crossing, where Thomson et al. (2021), for example, suggested that those who 
cross boundaries will ‘benefit mutually and eventually transform’. (p. 58). It is our contention 
that, for pupils to experience such enriching and transformative experiences, teachers need 
support in developing the relationship between the two departments, and in particular, an 
awareness and understanding of what is being taught in the other department.

The findings show some evidence of dialogue between school departments of science 
and RE, but that dialogue might tend towards the pragmatic rather than the philosophical. 
Experienced teachers reported a little more dialogue between departments than early ca-
reer teachers. Focus group data suggested dialogue between teachers of different subjects 
was not a significant part of the student teacher experience and that when it did occur, it was 
often about seeking help. One student teacher gave a very specific example of how, when 
both departments teach about creation or origins of the universe, the teachers ensured that 
the topic was being taught at the same time in both subjects. As the student teacher justified 

F I G U R E  2  Percentages of experienced teachers using different ways to describe the relationship between 
science and RE departments in their school. 
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it, ‘students are able to get a more in-depth understanding’. Yet, in this example, the pupils 
were left to cross the boundary between two subjects independently and connections be-
tween the subjects appear to be left to chance. This contemporaneous teaching of the topics 
has the potential to help pupils focus on the deeper concerns that Spencer and Waite (2022) 
or Darbellay (2015) highlight, such as epistemological or methodological differences be-
tween the subjects. Indeed, this need for depth can be linked back to Barbour who, in finding 
examples of dialogue between science and religion, highlighted methodological parallels. 
McGrath (2020) cites Pope John Paul II on science and religion, ‘Each can draw the other 
into a wider world, a world in which both can flourish’ (p. 10). McGrath goes on to write of the 
need to enhance the ‘intellectual rigour of Christian theology through an extended dialogue 
with the natural sciences’. As schools move towards using more academic scholarship in 
framing how subjects are taught, they could also learn from the interdisciplinary dialogue 
that takes place between academic disciplines.

Questions remain over responsibility for boundary crossing. While Niemelä (2021) has 
argued that boundary crossing should be considered at the level of the written curriculum, 
therefore placing responsibility in the hands of policymakers, there is also an argument for 
teachers to take a more agentic role in crossing boundaries through dialogue with other 
teachers, in order to provide a more coherent curriculum for pupils. Fortus and Krajcik (2012) 
suggest a coherent curriculum is designed to support teachers in understanding the connec-
tions between and within subjects and how learning progresses cumulatively, but teachers 
still need to be offered the time, space and motivation to develop an understanding of such 
connections. Lefstein et al. (2020) have found, through a systematic literature review, that 
there is limited research on teacher collaborative discourse, but that teacher professional 
conversations can play a critical role in teacher learning. Findings showed student teachers 
aspiring to more connection with teachers from the other department. It is noticeable that the 
student science teachers aspired to more pragmatic connections, whereas the student RE 
teachers sometimes aspired to more philosophical connections. This may be a reason for 
senior leaders and ITE tutors to guide initial dialogue between teachers coming from differ-
ent disciplines. The authors support Barbour, in suggesting dialogue is an appropriate way 
forward, both for science and religion, and departments of science and RE, but suggest that 
teachers, senior leaders and policymakers all have a role to play in ensuring that encour-
agement is given for teachers to engage in and deepen dialogue across subject boundaries.

It is our contention that the term ‘interdisciplinarity’ is broad when used in relation to the 
school curriculum and that practice in this curriculum area would benefit from more nuanced 
language. Klein (2021), writing of interdisciplinary research, identified degrees of interaction 
between disciplines and identified the processes of interacting, integrating or collaborating 
at boundaries. Focus group data showed that there are many levels of relationship that may 
fall between Barbour's broad terms. Student teachers revealed experience of observation, 
knowledge of one another's planning, knowing who to go to for more developed subject 
knowledge, invited expert speakers from other departments and more. In the absence of 
nuanced language to describe the different gradations of interdisciplinarity, two scenarios 
are possible. Either departments jump at collaboration opportunities but lack a shared un-
derstanding of what they are trying to achieve, running a risk of resulting in Young and 
Muller's (2010) Future 2 scenario where either subject or both is dependent on everyday 
rather than disciplinary knowledge. Alternatively, genuine, mutually beneficial collaboration 
opportunities could be missed as teachers seek to avoid potential tension or remain in igno-
rance of significant overlap in taught content. A more nuanced language to discuss interdis-
ciplinary opportunities could avoid either scenario and lead to a more coherent curriculum 
experience for pupils.

Indeed, to follow Barbour, it is our contention that encouraging teacher-to-teacher dia-
logue beyond traditional subject boundaries could be a necessary precondition of either 
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16 |   WOOLLEY et al.

a coherent disciplinary curriculum with border crossing acknowledged, or an explicitly in-
terdisciplinary curriculum. The term ‘dialogue’ is of course worthy of further consideration. 
While we suggest dialogue should form an essential pre-cursor to effective collaboration (or 
a decision not to collaborate), we do not underestimate the challenges involved. Support for 
structured dialogue between teachers across the curriculum would seem a sensible ambi-
tion for curriculum leaders, to ensure a coherent curriculum experience for pupils. Indeed, 
following Spencer and Waite (2022), if we are to get to the deeper end of the debates be-
tween science and religion, then not only is dialogue necessary, but it needs to be dialogue 
about substantial issues such as epistemology and hermeneutics. Teachers of science and 
RE may need support to have meaningful and respectful dialogue about such issues, but an 
understanding of what the other subject is teaching in these areas would lead to a deeper 
understanding for pupils of the very boundary lines of these curriculum subjects. We argue 
that such dialogue across subject boundaries would not lead to a weakening of boundaries 
between subjects, in the way Young and Muller feared, but an exploration and clarification 
of subject or disciplinary boundaries.

CONCLUSION

This research project borrowed a typology used in academic research to describe the range 
of relationships between science and religion as two conceptual fields. During focus group 
analysis, the authors noticed parallels between the conceptual relationships described in 
the typology and the reality of embodied relationship between subject departments de-
scribed by student teachers of science and RE. The online survey used the language of the 
typology, slightly adapted, to explore how a broader set of teachers might describe the rela-
tionship between the two subject departments, and applied that typology to the relationship 
between departments of science and RE in English secondary schools.

Findings suggest that the majority of these school science and RE departments are inde-
pendent from one another, with little dialogue or collaboration between teachers. We follow 
Barbour's insight from science and religion in suggesting a relationship of independence 
avoids the opportunities for dialogue and mutual enrichment afforded between the two sub-
jects. Insights around the conceptual relationship of subjects find legitimate parallels in data 
about the embodied relationships in schools. The adapted typology used to collect data in 
this article provides a simple, but effective framework for collecting data on gradations of 
relationship between science and RE departments in schools and might be used effectively 
beyond these two subjects. For those countries, such as Wales or Scotland, where interdis-
ciplinarity is encouraged, this framework could be developed further to identify current and 
aspirational levels of interdisciplinarity. For those of us in England, where the current focus is 
on disciplinary learning, the findings of this article suggest there is much to be gained from 
a more nuanced understanding of the relationship between subject departments. There 
is much for secondary teachers to learn from other curriculum subjects; beyond indepen-
dence, opportunities for constructive dialogue and mutual enrichment abound. We suggest 
dialogue should form an essential and explicit precursor to collaboration, although we do not 
underestimate the challenges involved in meaningful, deep and respectful dialogue.
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