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An Investigation into Secondary Teachers’ Views of Argumentation in 

Science and Religious Education 

Citizens often face problems and dilemmas about which they need to make decisions 

and choices that impact their everyday lives. Some of these issues are related to  

science and religion. For example, genetic cloning, nuclear energy and climate 

change can potentially appeal to moral and religious values as well as scientific 

knowledge. The ability to coordinate knowledge and values in reaching justified 

conclusions has thus become increasingly important in contemporary democratic 

societies. The process of justification of knowledge claims with evidence and 

reasons is often referred to as ‘argumentation’.  Curriculum standards of school 

subjects such as science and religious education (RE) include references to 

argumentation, and teachers are expected to teach to these standards. Yet, there is 

often limited opportunity for teachers of conventionally disparate subjects to express 

their understanding of how argumentation is broadly conceptualised in their own 

subject and in relation to other school subjects. The primary purpose of this paper is 

to report an empirical study that investigated how science and RE teachers view the 

nature of argumentation. The empirical data were drawn from 16 science and 17 RE 

teachers’ responses to survey questions. The findings illustrate how teachers 

describe both the distinguishing features (e.g. the forms of evidence acceptable for 

substantiating a claim) and similarities (e.g. the structures and processes of argument 

construction) of argumentation in science and religious education. 
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Introduction 

Citizens often face problems and dilemmas about which they need to make decisions that 

impact their lives (Zeidler & Nichols 2009). Some of these issues are related to the interplay 

of science and religion. For example, many end-of-life decisions rely on not only 

knowledge about human anatomy but also religious and moral values about life. Teachers 

are often situated in a pedagogical context where they need to address queries from students 

about such difficult dilemmas (Reiss 2008). Numerous international curriculum standards 

(e.g. Next Generation Science Standards in the USA) advocate the fostering of students’ 



understandings and skills in order to participate in public debate and make informed 

decisions about scientific, socio-scientific and ethical issues that influence their lives 

(NGSS Lead States 2013). Students’ acquisition of argumentation skills has thus emerged 

as a significant educational goal. Argumentation underpins debates and it also plays a 

central role in the building of explanations, models and theories (Siegel 1991). An 

argument is broadly defined  in terms of the use of evidence to justify claims with warrants 

and backings (Toulmin, 1958). Argumentation as the process of constructing and 

evaluating arguments is a significant tool instrumental in the growth of knowledge (Kitcher 

1988) as well as a vital component of disciplinary discourse (Pera 1994). 

Argumentation can also be considered as an example of epistemic practices of a 

discipline where knowledge claims are substantiated with evidence and reasons in the 

context of that discipline (Duschl & Osborne 2002). For example, the size and shape of 

finches can be used as sources of empirical evidence to justify claims about the adaptation 

of species to their natural habitat. Contemporary science education curriculum standards 

make explicit reference to the significance of empirical evidence in science. For instance, 

NSTA advocates that student understand ‘Science is based on empirical evidence’ (NSTA, 

2019). In the case of other school subjects such as religious studies, the conceptualisation 

of arguments may emphasise the use of opinions and reasons. For example, the Religious 

Education Curriculum in Northern Ireland specifies that students' progression in their 

thinking, problem-solving and decision-making skills should involve ‘giving 

reasons/opinions, to explaining reasons/opinions to addressing counter-arguments’ 

(Council for the Curriculum Examinations and Assessment, 2009). 

Although curriculum standards of school subjects such as science and religious 

studies include references to argumentation, and teachers are expected to teach to these 

standards, there is often limited opportunity for teachers of conventionally disparate 



subjects to express their understanding of how argumentation is broadly conceptualised in 

school subjects (e.g. Hall & McKinney, 2014). For example, although there is some 

research on how science teachers perceive argumentation (e.g. Sadler, 2006), there is 

limited understanding of what teachers of one subject might perceive as the content of the 

other subject and how cross-curricular coherence can be established (Niemela & Tirri, 

2018). For instance, what do science teachers consider the nature of arguments in religious 

studies to be? How do religious education (RE) teachers treat scientific knowledge and 

scientific arguments in their lessons? What are the similarities and differences between 

arguments in science and religion, and what do they imply for teaching?  

Such questions are central to understanding how argumentation can be effectively 

taught across cross-curricular goals and content such that students are equipped with the 

appropriate skills to differentiate arguments and to recognise their disciplinary nuances, 

with the ultimate goal of informed citizenship. It should be noted that although the interface 

of science and religion has been extensively studied in the educational research literature, 

for example in the context of evolution versus creationism debate (e.g. Basel et al.,  2014), 

the particular focus on argumentation in the context of science and religious education is 

virtually inexistent (e.g. Erduran et al., 2019).   

The primary purpose of this paper is thus to investigate how science and RE 

teachers view the nature of argumentation in science and religion. Argumentation in this 

sense is not about the generic science-religion debate (e.g. Stenmark, 2004) nor is it about 

the potential conflict between science and religion (e.g. Thagard & Findlay, 2010). Rather, 

it is about the particular pedagogical instance of how teachers make sense of a reasoning 

pattern in their own subject versus another subject in the context of schooling. If particular 

variations might emerge between science and religious education teachers’ characterisation 

and use of argumentation in their subjects, then such variations are of interest from an 



educational point of view given students will be exposed to them and will need to make 

sense of any similarities and differences. Hence, following a review of the literature on 

argumentation in school science and RE, an empirical study will be presented to illustrate 

the outcomes of research conducted with teachers in England. A primary aim of the funded 

project was to investigate how science and RE teachers make sense of argumentation.  

 

Literature Review 

In the context of science education, argumentation is identified as an area of research that 

has gained significant attention in recent years (Lee et al. 2009). This attention by 

researchers to argumentation studies was also visible in the recent review by Lin et al. 

(2014) showing that most of the top 10 highly cited papers in science education between 

1998-2002 were concerned with the topic of argumentation. The review also illustrated that 

a handful of the top 10 highly cited papers in 2003-2007 were concerned with 

argumentation, including those with a focus on informal reasoning (Lin et al. 2014). These 

review data support the claim that the argumentation is a significant topic of investigation 

and has received enduring attention from science educators for over a decade (Lee et al. 

2009; Lin et al. 2014). There are now also book length accounts of argumentation in science 

education research (Erduran & Kaya, 2019; Erduran & Jiménez-Aleixandre, 2007). 

Although similar data on research trends on argumentation in religious education is not 

available at this time, particular studies point to the importance of argumentation in the 

context of religious education as well. For example, Gottlieb (2001) investigated 

argumentation in Jewish education. Argumentation has been a key aspect of debates around 

the contrast of science and religion. For instance, the long-standing debate on creation 

versus evolution itself possesses an acknowledgment of argumentation as an inherent 

feature of such debates (Weiß 2016). 



Despite the increasing interest in argumentation in science education research, the 

precise nature of the trends in its coverage has not been previously documented in detail. 

Lin and colleagues (2014) indicated that in the past 15 years, argumentation has been 

studied mostly in the context of various socio-scientific issues. Similarly, within science 

education, the notions of ‘epistemic practices’, ‘discourse’ and ‘socio-scientific issues’ 

have been intricately linked to argumentation studies (Erduran & Garcia-Mila, 2015; Sadler 

& Zeidler 2005). From a science education research perspective, argumentation studies 

have not focused on RE as a topic of investigation until fairly recently (Erduran et al., 

2019). 

There are at least three disciplinary bodies of research framing argumentation 

studies in science education: (a) developmental psychology, highlighting argumentation as 

a form of formal language contributing to the development of cognitive capabilities; (b) 

language sciences, for instance the theory of communicative action; and (c) science studies, 

as in the interdisciplinary investigations on science drawing from history, philosophy and 

sociology of science (Erduran & Jiménez-Aleixandre, 2007).   By contrast, RE debates on 

foundational references in RE have ranged from theology to pluralistic RE (Cush, 1999), 

and they have included social sciences (Jackson, 1997) and philosophy (Hella and Wright 

2009).  

The study of how argumentation studies have been informed by foundational 

perspectives is important in setting the scene for potential reciprocal interdisciplinary 

investigations of argumentation in contrast of science and religious education. Both science 

and religious education have been informed by discussions about cognitive and 

metacognitive processes and situated cognition perspectives (Brown & Campione 1990). 

Understanding the development of reasoning through argumentation has been a long-

standing agenda in developmental psychology (Kuhn & Crowell 2011). From a broad 



educational perspective, the development of communicative competences and particularly 

critical thinking by means of argumentation is based on assumptions on communicative 

action and the socio-cultural perspectives. For example, according to the communicative 

action framework of Habermas (1981), language and communicative competencies play a 

central role in communicative action. Kelly (2005) notes that in Habermas’ framework, 

individual shifts to a social epistemic subject whilst reason is centred on communicative 

action and norms for argument are shared. Martin and Hand (2009) report that teachers 

realign communicative practices in elementary science classrooms by promoting argument. 

Shifting questioning pattern produces more active student voice, and as student voice 

increases, elements of science argumentation are practiced (Martin and Hand, 2009, p. 35).  

Recent curriculum policies resonate with research in science and religious 

education in acknowledging the significance of argumentation as a strategy in teaching and 

learning. In the context of science education, international curriculum standards documents 

have been advocating the incorporation of argumentation in science teaching and learning. 

Within Europe, the distinctive feature of argumentation is that it is framed in the 

development of the scientific competence. Jiménez-Aleixandre and Federico-

Agraso (2009) illustrate this point through a discussion of the European Union 

recommendation of eight key competences (European Union 2006). In other parts of the 

world, for instance in the USA, the recent development of the Next Generation Science 

Education Standards (Achieve Lead States 2013) following on from the National Research 

Council’s recommendations (National Research Council 2012) is testimony to the 

articulation of argumentation as a significant component of scientific practices.  

Similarly, argumentation has been advocated as a learning outcome in the context 

of religious education in curriculum policies from around the world. Although there is no 

single curriculum for RE in England, for example, there are legally determined local syllabi 



and curricula (Chan et al., 2020).  Several national policy documents have been influential 

although they not statutory (e.g. Qualifications and Curriculum Authority 

2004; Department for Children, Schools and Families, 2010). In Scotland, Curriculum for 

Excellence introduced in 2004 included Religious and Moral Education, and it argued for 

interdisciplinary learning as an outcome of education. This initiative was consistent with 

the statuary requirement on the teaching of religion (Hartsborn, 2008). 

The review so far illustrates how research trends in research in science and RE have 

situated argumentation in recent years. Investigating the particular patterns of reference to 

argumentation in separate lines of work in science education and RE research is beyond 

the scope of this paper. Rather, by referring to some trends, we have situated the 

background of our work in the broader educational research literature to provide some 

context. Likewise, the reference to the foundational disciplines and how they help inform 

what is meant by argumentation illustrates the diversity of perspectives in each research 

field, let alone across science and RE. Furthermore, the curriculum and learning contexts 

of argumentation in science education and RE highlight the complexity issues that underpin 

each subject and its learning. However, collectively the review also illustrates the necessity 

to engage in a fairly nuanced manner about how argumentation plays out in teachers’ 

thinking as opposed to a generic take on the science-religion debate.   

Yet despite vast amount of research as well as rhetoric in international educational 

policies, there is still limited understanding of how science and RE teachers consider their 

subject in comparison. Although there is some research on how science and RE teachers 

collaborate (e.g. Hall et al, 2014), there are no accounts of such collaboration in the 

particular context of argumentation. This is fairly surprising given that professional 

development opportunities for science teachers to develop skills to support students’ higher 

order thinking skills such as argumentation, particularly in the context of complex 



problems, are also underpinned by religious and ethical dimensions (e.g. Simon et al., 

2006; Zohar, 2007). In terms of science education, argumentation has centred very heavily 

on science and socio-scientific issues, the latter mainly concentrating on generic ethical 

and moral dilemmas without explicit reference to religion as such. For example, Zembal-

Saul et al. (2002) explored pre-service science teachers’ knowledge of argumentation 

strategies. The researchers stated that the arguments generated by in the study were 

inadequate in terms of their complexity, and sometimes they did not consider alternative 

causes.  

The purpose of the empirical study reported in the rest of this paper, then, was to 

investigate how science and RE teachers view argumentation in both their own subject and 

the other subject. The underlying assumption in the paper is that cross-curricular coherence 

is important when specific school subjects are advocating similar learning outcomes. In 

other words, if both science and religious education syllabi are inclusive of argumentation, 

then students will be introduced to this theme by teachers of different subjects. The extent 

to which teachers view argumentation, its definition and relation to other school subjects, 

is important to understand particularly in light of teachers’ professional development. 

Materials and Methods 

An empirical study was conducted using the responses from 16 science and 17 RE teachers 

to a survey designed to investigate views and perceptions of various facets of 

argumentation. The study is part of a 3-year ongoing funded research project based in 

England (Erduran et al., 2019; Erduran, 2020). The broad goals of the project include 

understanding how argumentation works in science and religion, and how best to develop 

teachers’ skills for cross-subject considerations including the similarities and the 

differences between arguments in science and religion. Participants’ teaching experiences 

ranged from one year to 30 years (median 11 years). 23 teachers taught in state schools and 



10 taught in independent schools. 13 teachers taught in schools with a listed ‘religious 

character’ (4 Church of England, 5 Catholic, 2 Anglican, and 2 other Christian). 

The study is guided by the following research questions:  

 What is the nature of science and RE teachers’ views of argumentation in their 

subject and the other subject?  

 How do science and RE teachers’ views of argumentation compare? 

Prior to beginning professional development workshops, recruited teachers were asked to 

complete a survey, titled the ‘Teacher Argumentation Beliefs Inventory’ (TABI), to capture 

their initial views about a wide array of elements of argumentation in both subjects and 

their use of pedagogical strategies to support argumentation in their classrooms (Erduran 

et al., in review). This instrument consisted of 73 items in total; 3 demographic questions, 

25 open and closed questions about understanding of argumentation and the pedagogy of 

argumentation, and 45 Likert scale responses in agreement to posed statements about 

argumentation. A link to the online version of the questionnaire was sent to the participants 

via email and were completed individually. The research design and data collection 

procedure for the project was reviewed and approved by the research ethics committee of 

the authors’ affiliation, and the study was carried out following the approved procedure. 

This paper reports both quantitative and qualitative data from 6 questions which 

were specifically targeting the respondent’s views of the comparison of argumentation 

between the two subjects. One question specifically asked for their view about how 

arguments in science and religion compare, ranging from very different to very similar, 

with an open response to explain. Two questions ask about the extent that the teachers 

believe either subject has scope for eliciting students’ opinions. Two more questions ask 



teachers to respond to statements about the use of evidence or substantiation in science and 

RE respectively.  

Closed questions are reported with frequency counts and open responses were 

analysed using a standard thematic analysis (Braun and Clarke 2006). These themes were 

generated by focusing on the semantic meanings of the responses (Braun and Clarke 2006, 

p. 83). For example, the quotes ‘Occasionally, they address the same question, but in a 

different way’ (T19, RE) and ‘they seek to answer different questions about human 

experience and significance’ (T21, Science) would be coded to the broad theme ‘Different 

or Similar Questions’ which reflects the semantic meaning of the remarks made by the 

teachers. Initial thematic analysis of open responses was conducted by one author. 

Interpretations were crossed checked by another author using Intercoder Agreement (ICA) 

processes (Guest et al. 2012). ICA was greater than 95% for each theme. Disagreements 

were resolved through revision of the descriptions of the theme. 

Results 

Table 1 shows that it was quite unusual for teachers to view argumentation in science and 

religion as very different. In fact, the vast majority of respondents took a more balanced 

view, that there are both similarities and differences between the arguments in science and 

religion. Other teachers felt that though there are differences and similarities, these are 

imbalanced such that there are either more similarities than differences or more differences 

than similarities between them. The latter was the more popular opinion, particularly for 

science teachers. However, it is clear that for this group of teachers, there was at least some 

sense of similarity or overlap between the arguments of either subject. The findings indicate 

that science teachers may not see science and religion as necessarily in conflict, as some 

sources in the literature would suggest (e.g. Mansour 2015). The questions posed to the 

teachers were intentionally neutral in content and did not refer to any potential conflict 



between science and religion in a broad sense because such a broad and generic take on 

science versus religion was not the aim of the study. Rather, when comparing science and 

religion, teachers were asked fairly specific questions about argumentation such as “how 

do you view the comparison between arguments in science and arguments in religion?” 

[Table 1 near here] 

Other closed-response questions are fruitful in understanding the positions of these science 

and RE teachers as they think about the differences and similarities in their subjects. 

Responses to the first statement (leftmost) in Figure 1 shows that the majority of both 

science and RE teachers agreed that arguments in science rely more on evidence than 

arguments in RE. Of course, what is meant by ‘evidence’ is important here, and teachers 

views on this become clearer in the qualitative remarks reported later. 

[Figure 1 near here] 

To the extent that argumentation can be considered to elicit students’ opinions, the 

respondents considered whether the subjects of science and RE provided opportunities for 

doing so. Responses to the second statement in Figure 1 shows that most science teachers 

agree that there is scope in science education for students to express their own opinions. 

More RE teachers were unsure about this as a possibility. Most RE teachers neither agreed 

nor disagreed, possibly suggesting unfamiliarity about what happens in science classrooms 

in order to make a judgement. The third statement in Figure 1 probed the same point but 

for the subject of RE. Most teachers, of both science and RE, agree that RE provides scope 

for eliciting students’ opinions. That science teachers do not appear to register the same 

unease in responding to this question as the RE teachers did of the previous question may 

be indicative of a common perception that RE is a subject primarily concerned with 

expressing and discussing views. The fourth statement targets teachers’ beliefs about the 

substantiation necessary for arguments in the RE context. The responses show that some 



science teachers were unsure whether or not students must go beyond merely expressing 

or discussing their opinions in RE. Conversely, RE teachers were unanimous in considering 

it insufficient for a student to present an unsubstantiated claim.    

Evidently, there are some differences in how the science and RE teachers consider 

the nature of argumentation in their own and the ‘other’ subject and to what extent each 

subject allows students to express their opinions. It is thus helpful to examine teachers’ 

qualitative explanations for their positions. Teachers were asked to provide an explanation, 

in a free-text box, for the position they selected to the original question reported in Table 

1. These are explored below.  

Table 6 displays the themes generated from the analysis of teachers’ free-text 

explanations, along with a frequency count of codes for these themes and a description of 

each. It is clear that two ideas dominated the responses, the notion of evidence and the 

structures or processes of argumentation. Other themes included the place of values in 

argumentation, the kind of questions that science and RE deal with, the nature of argument 

and the use of scientific method. 

[Table 2 near here]. 

Difference in Evidence 

The most dominant feature in these teachers’ explanations of their position on the 

difference or similarity of arguments in science and religion was that of ‘evidence’. 

Comments about evidence ranged from simple perceived dichotomies (‘one is evidence 

based, one is belief based’ T34, Science) to assertions that there might be both overlapping 

and unique forms of evidence accepted in the two subjects (‘There are empirical arguments 

in religion [hence similarity]. But there is also a reliance on faith in religion [hence 

dissimilarity]’ T22, RE). Figure 1 indicates that all RE teachers felt unsubstantiated claims 

were unacceptable in their subject, but their comments indicate that a wider array of forms 



of substantiation, or ‘evidence’, would be accepted in their subject: ‘Arguments in science 

seem to be strictly based on empirical evidence, whereas arguments in philosophy and 

theology go beyond this’ (T27, RE). Some science teachers, too, recognised that evidence 

utilised in RE arguments could be ‘based on interpretation of scripture or rhetoric’ (T06, 

Science) and also noted differences in the permissibility of differing forms of 

substantiation: 

…it is more academically permissible to hold a belief and to write from the perspective 

of that belief being potentially true as a theologian… Science has a more rigid set of 

rules (T21, Science) 

In addition to the nature of accepted evidence, some teachers also pointed to the differences 

in scrutiny to which that evidence can be subjected. For example, one RE teacher describes 

the evidence for scientific arguments as ‘generally testable’ while arguments in RE 

‘although can be evidenced, [are] less testable’ and that ‘reasoning and logic are separate 

from the testability of evidence’ (T07, RE). Viewed from the research on teaching 

argumentation, this example shows that some teachers, even before any professional 

development interventions, already have a rough idea of key elements of argumentation 

such as evidence and reasoning (Toulmin, 1958) and the distinction between these 

concepts. 

Similar Structures and Processes 

In making comparisons, many teachers referred to the idea that the fundamental structures 

or processes of argumentation might be a point of similarity between the subjects. For 

example, one teacher stated that ‘arguments in both disciplines involve logically 

considering an idea and putting forward an argument, based on the evidence available’ 

(T03, Science) and another stated ‘I think there are strong structural similarities between 



the language used to develop and support arguments’ (T11, RE). So, even if the forms of 

evidence differ, teachers perceived that arguments could be similar in their processes such 

as ‘the use of inference in drawing conclusions, from scientific data and e.g. scriptural 

interpretation’ (T32, Science). 

That teachers of both subjects see similarities in terms of the structure of arguments 

in their respective subjects provides indication that there may be scope for productive 

interdisciplinary collaboration and, as they see it, for teaching students transferable skills 

(‘The skill of using evidence is, however, transferable’ T36, RE; ‘The method of argument 

I'm sure is the same. The viewpoints may differ’ T31, Science). These responses stand in 

line with the recent emphasis on the domain-general aspects of argumentation that are 

fundamental across disciplines (e.g., Goldman, Ko, Greenleaf and Brown, 2018; 

Hetmanek, Engelmann, Opitz and Fischer, 2018), which can be an effective starting point 

for cross-subject collaborations. 

Place of Values 

While only 4 teachers invoked the idea of values in their responses, it is notable that there 

were two alternative perspectives on the role played by values in the comparison of 

arguments in science and RE. On one hand, science was viewed as the domain of fact and 

RE the domain of values, with only minor overlap on areas of ethical use of science: 

‘Science arguments are usually based on facts, evidence, data, which is very different from 

RE. The topics only overlap where ethical issues are concerned’ (T10, Science). In this 

sense, the place of values is more of a distinguishing feature between the subjects than a 

unifying one. On the other hand, values were also described as pervasive throughout 

science: ‘Once an argument starts in science it requires values’ (T30, RE). This perspective 

would suggest that values are, in fact, one of the unifying features of arguments between 

the two subjects. Whether a unifying feature or not, in both perspectives, teachers were 



recognising that values have at least some place in arguments in science as well as in RE, 

which aligns with what is emphasised by education researchers (Kolstø & Ratcliffe, 2007; 

Zeidler & Sadler, 2007). Other teachers advanced the idea that it may be the relative weight 

of such values in science versus RE arguments that is the important difference: 

Differences are more likely to be seen when questioning the significance of beliefs for 

individuals and then in how might these beliefs be implemented within ethical decision 

making (T11, RE) 

 

Differences include the value placed on experiences and conclusions and how they are 

applied. Examples would include in the areas of medical ethics. (T32, Science) 

Difference about Questions and Nature of Argument 

The idea that science and RE might be concerned with different sorts of questions was 

highlighted by both science and RE teachers: ‘They seek to answer different questions 

about human experience and significance’ (T21, Science); ‘I think the subjects attempt to 

address different questions’ (T19, RE). Where these subjects might be concerned with the 

same question, this teacher suggested that the subjects would take different approaches to 

generating an answer: ‘Occasionally, they address the same question, but in a different 

way. I think RE is concerned with why, and science with how’ (T19, RE). Another RE 

teacher acknowledged this distinction as common, but suggested that there are some big 

questions for which the two disciplines are fundamentally addressing truth claims: 

I understand the standard 'science asks how questions and religions asks why 

questions', point but I think, particularly with questions about origins, both religion 

and science regard such as first order questions. Therefore, for both disciplines they 

are equally important. Also, both religion and science (at least amongst some more 

'popular' and 'public' scientists) make truth claims. (T33, RE). 

Supporting this idea that there are some areas where both science and RE would be equally 



concerned by the same questions, other RE teachers pointed out that this discussion of 

similarity and difference ‘would really depend on the nature of religious argument’ (T15, 

RE). That is to say that RE teachers recognised that there are different sorts of arguments 

that are encountered by students in RE and that some of these are more similar to science 

than others. 

The distinction between empirical arguments and reliance on faith was again 

highlighted as teachers invoked the idea of the scientific method as a route to answering 

questions. One RE teacher stated that ‘religious studies cannot always use a 

scientific/empirical method’ (T24, RE). The inclusion of the word ‘always’ here suggests 

a perception that there are at least some questions in RE for which the scientific method or 

empirical approach could be utilised. When a similar point was articulated from a science 

teacher’s perspective, it was stated without explicit reference to RE but with some 

qualifying language that suggests a more tentative stance towards the impartiality of the 

scientific approach: ‘The scientific method takes a particular approach to ideas which 

seeks/claims to be less subjective’ (T23, Science). Here, there is no definitive indication 

about whether or not RE might utilise the scientific method to seek answers to questions. 

However, the words ‘seeks/claims to be’ may be suggestive of a perception that the 

scientific method cannot be entirely devoid of subjectivity. This sort of approach to 

comparing the two subjects appears to be one of ‘degrees’ of similarity or difference, rather 

than outright distinctions between the two. 

Doubt 

The final point of comparison, raised by two RE teachers, was about the role of doubt in 

each subject. Again, there were two different perspectives asserted. The first perspective 

appears to suggest that knowledge in science is not in doubt (‘within science I assume there 

are less students and teachers doubting the results of experiments’ T02, RE) while the 



second appears to propose the opposite (‘there may be no room for doubt in religion, 

whereas in science there is’ T22, RE). Interpreted differently, these might actually be 

considered to be two aspects of the same perspective. Together, these suggest a possibility 

that when claims are of an empirical nature, the evidence proposed in science would be 

less in doubt than the evidence proposed in RE, but when claims are rooted in faith, a 

scientific perspective would remain doubtful while faith from a religious perspective would 

be characterised by the absence of doubt. 

Discussion 

The primary purpose of this paper was to investigate how science and RE teachers view 

the nature of argumentation in their own subject and the other subject. The findings 

illustrate how teachers describe both distinguishing features (such as the forms of evidence 

acceptable for substantiating a claim) and similarities (such as the structures and processes 

of argument construction). It is important to acknowledge and recognise that this study 

does not aim for generalisable findings about how RE and science teachers think about 

argumentation. Given the relatively small sample size of the participants as well as the 

focus on qualitative responses, the intention was rather to gain an in-depth understanding 

of how teachers view argumentation in school subjects. The findings demonstrated that 

there is a diversity of quite nuanced opinions even amongst this small sample of teachers. 

 It might be expected that teachers who are voluntarily engaging in collaborative 

professional development between science and RE would see particular synergies between 

their subject and the other subject. However, even if these views are a subset of the wider 

teaching populations’ views, the existence of their views in the context of the study in 

which they were elicited (professional development of science and RE teachers on 

argumentation) is of interest. These views help us to understand how science and RE 

teachers may perceive their own subject and the ‘other’ subject when asked to consider the 



teaching and learning of argumentation as a component of a broad school curriculum. 

These teachers’ views facilitate us to unearth potential opportunities and challenges for 

cross-curricular and interdisciplinary teaching of argumentation.  

 Key elements of their perspectives and what professional development may need 

to address include: what evidence is acceptable; what types of questions, topics or claims 

the arguments are addressing; what are the place of values and doubt; and how might 

structures of argument appear similar yet have differences? One way to look at the points 

raised by teachers is that there are tensions here that need resolution. Alternatively, the 

findings might be considered as nuanced and as matters of ‘degree’. For example, science 

is perceived to have more empirical arguments and less in doubt of empirical evidence 

offered, or RE is more concerned with arguments where values are central. None of these 

are perceived as absolutes but matters of more and less. Though it is tempting in 

interdisciplinary work to seek what is distinctive about either discipline, the reality may be 

a little less clearly defined. The results underscore the importance of teaching about 

argumentation across these subject boundaries so students would be able to more astutely 

discern the differences between the arguments where they might otherwise be easily 

confused.   

 Overall, the paper contributes to research on teachers’ views of argumentation (e.g. 

Zohar & Schwartzer, 2005) and provides insights into how teachers’ reflections on 

argumentation can potentially play out in their appropriation of relatively unfamiliar 

pedagogical strategies in cross-curricular contexts. More broadly, the research contributes 

to understanding of how teachers’ views influence their knowledge (Cochran-Smith & 

Lytle, 1999). The indications from this research are that science teachers and RE teachers 

do not necessarily view their subjects as in conflict as some studies have previously 

suggested (e.g. Mansour 2015). While most teachers can draw distinctions between the 



arguments generated in either subject, they are also able to highlight areas of convergence 

and common purpose such that learning from one another would be potentially constructive 

activity particularly in relation to establishing coherence across the whole school 

curriculum. Research on teachers’ views of argumentation can help us understand how to 

engage science and RE teachers in interdisciplinary collaborations and professional 

development. Ultimately research informed by teachers’ views will help with the design of 

effective teaching and learning approaches which infuse argumentation in lessons such that 

students are best equipped with the skills to deal with a range of issues faced in their 

everyday lives. 
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