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Critically reflect on research paradigms that would enable you to conduct a mixed methods enquiry that would meet identified research questions. With reference to relevant literature, identify an area of research you may want to explore. Create between 1 and 3 research questions that would be answerable through a mixed methods approach to data collection. Critically appraise qualitative and quantitative research paradigms which link to your research questions, justifying why they are appropriate.
Introduction
To begin an exploration of research paradigms, it is first important to discuss the different elements of research as a whole. Research questions are formed through the viewpoint of the researcher, and defining a research question requires an understanding of the researcher’s philosophical stance on the development of knowledge (Snape and Spencer, 2003; Jackson, 2020). Ontology, epistemology and axiology encompass this discussion, as these terms define what a researcher believes about the formation of knowledge, and therefore feeds directly into the decision of what research paradigm to use for their specific questions (Crotty, 1998). These terms will be taken in turn to define and relate to education research. 
The research paradigm is essentially a jigsaw of pieces that inform the researcher of both their own position and its impact on their research interpretation, as well as informing future researchers of the position that was present when the study was completed (Pretorius, 2024). The evaluation of a research paradigm and its pieces goes back to the Ancient Greek philosophers Plato, Aristotle, and Socrates (Wolenski, 2004). The Greeks identified metaphysical questions within ontology and epistemology, whereby researchers were able to identify their reasoning behind decisions based on their own realities(Shakin, 1991; Gray, 2004). Later on, epistemology was linked further to the discoveries made in quantum theories within physics, so although philosophy is often seen as the opposite of natural sciences, there is actually a strongly intwined relationship that seems to only grow with time (Shakin, 1991; Wolenski, 2004).
Ontology is often defined slightly differently depending on the context being used, for example whether it is from a philosophical or scientific perspective (Jacquette, 2002). This often results in some level of confusion when attempting a concise explanation. For the purposes of this assignment, and most typically within social research, ontology will be understood to be the entities or ideologies assumed to exist already, which makes the object of a study directly related to ontological standing (National Academies of Sciences, 2022). Research starts at ontology, because the researcher needs to understand what they assume to already exist. There are a few different types of ontological systems that influence the overall research paradigm that is being followed. Pretorius (2024) explains different ontologise succinctly, including realist and relativist. A realist ontology would rely on quantitative methods to identify phenomena that would exist regardless of the researcher’s interpretation of data, therefore there is one firm reality (Pretorius, 2024). A relativist ontology focuses on the malleability of multiple realities that could exist and is therefore greatly influenced by the experiences of those involved in the research (Washington and Lewis, 2008; Pretorius, 2024). 
Epistemology is the next area of formation that research naturally progresses through, and is an important step the researcher is aware of to mitigate their own biases within their study. Similarly to ontology, epistemology has been defined slightly differently depending on the stream of research being conducted (Kelly, 2006). Most widely accepted as the usable definition in education research, epistemology is the philosophy of how individuals know things about the world around them (DeRose, 2005; Steup and Neta, 2025). Knowledge formation can be viewed through different perspectives and have an impact on the overall paradigm the researcher follows (Kelly, 2006). Sol and Heng (2022) propose that epistemology is also about the goal of the researcher, whether their study is about wisdom or opinion. Wisdom is the knowledge of the researcher that they already know and have proof of and are looking to confirm their knowledge, and opinion is the process of forming an idea and attempting to prove it for the first time (Sol and Heng, 2022). 
Epistemology can be split into three main categories when considering how the researcher intends to gather data, as this can reveal a supposed belief of knowledge formation (Sol and Heng, 2022; Herber et al., 2025). Positivism relates to quantitative study, where the researcher is basing their study on previously proven hypotheses to demonstrate a trend (Herber et al., 2025); this could be said to be built on wisdom, not opinion (Sol and Heng, 2022). Almost in direct contrast, interpretivism relies not on pattern finding of already established rules, rather it looks for the individual experience to then form knowledge (Gray, 2004). This would therefore link to qualitative research and opinion knowledge instead of wisdom (Sol and Heng, 2022). Finally, pragmatism is the epistemology that accounts for the researcher’s belief in scientific truths that have been proven, while also accepting that these truths can be experienced in multiple ways but only through specific experiences (Gray, 2004; Kaushik and Walsh, 2019). As previously alluded to, research paradigms are based in metaphysical philosophy, and therefore pragmatism has often been likened to the famous Schrodinger’s Cat experiment, where multiple realities can exist until one is found to have evidence to the contrary to any other (Schrodinger, 1935; Shakin, 1991). Although this assignment is based in educational research, it would be amiss to not address the foundations in quantum physics that, although the Ancient Greek philosophers were originally unable to prove, is a thread that runs through philosophical positioning in research paradigms.
Axiology is the final piece to the research paradigm that must be defined and considered when addressing research questions. Axiology, unlike the previous terms, has a more straightforward definition that is widely accepted across social research (Hiles, Heron and Reason, 2008). This term refers to the ethics and values the researcher has that influences their research, including what they assume is good, useful, truthful, or a societal obligation (Hiles, Heron and Reason, 2008; Klakegg and Tvedt, 2024). When forming a research question, this often guides the initial ideas a researcher has, and on its most basic level shows what the researcher deems as societally important (Pretorius, 2024). Furthermore, axiology can refer to the researcher’s belief of how knowledge is formed, directly related to the ontology and epistemology the researcher chooses to work under (Hart, 1971). The researcher deems the value that portions of their research has, and this therefore dictates methodological approaches; for example, a researcher may value social discipline and personal experience of participants, so would follow a constructivist epistemology which in turns would use methods such as interviews or case studies (Hiles, Heron and Reason, 2008; Abdullah, Hatta and Dharmasiri, 2024; Klakegg and Tvedt, 2024). 
In understanding these building blocks of research paradigm formation, the idea of approaching research from a mixed methods standpoint can now begin to be addressed.  Mixed methods approach means to overlap the quantitative and qualitative stances, so that the researcher can identify complex phenomena that may occur as part of their study, overall following a pragmatic philosophy (Shannon-Baker, 2016). Pragmatism allows the researcher to flow between research paradigms instead of choosing just one route to follow the entire project, though ironically pragmatism is a paradigm to follow in itself (Shannon-Baker, 2016; Elgeddawy and Abouraia, 2024). Pragmatism allows the researcher to more fully interpret how quantitative and qualitative methods intersect and align or can understand how these methods may conflict within their individual study. A critique of each philosophical stance will now be offered in relation to the three research questions presented. 

Research question 1 - To what extent does integrating art‑based curriculum content into natural science teaching relate to academic outcomes for disabled secondary students in England?
The first question proposed that aligns with my research area, specifically with links to disability and cross curricular engagement. This question has been altered to fit quantitative data collection methods, which would align with a realist ontology and positivist epistemology (Pretorius, 2024; Herber et al., 2025). The academic outcomes of the students can be measured and compared using numerical data and statistical analysis. Outcome based research using quantitative methods is well established within education research (Maggin, O’Keefe and Johnson, 2011; Lovett and Sparks, 2013). In the first instance, a quantitative approach is sensible for this question due to the gap in the research community for students with primarily physical disability that is recognised on an international level (Madaus et al., 2015; Office for Students, 2021). To reflect the emphasis on measurable outcomes, the phrasing of the question using ‘to what extent’ solidifies the boundary of the research paradigm into purely quantitative, positivist approach. Although as a researcher I tend towards pragmatism, the importance of the quantitative studies that have underpinned my research should not be underestimated. 
The strengths of a positivist, quantitative approach lie in its generalisability and replicability. A cornerstone of quantitative research is that the results can be repeated across various studies, using large sample sizes to demonstrate when an outcome is statistically significant (Almeida, Faria and Queiros, 2017). Replication of research outcomes is directly related to how it is viewed within the academic community, with high replicability resulting in strong validity and reliability of the original study (Choy, 2014). Another strength to quantitative research methods is the relatively short time frame a large sample of data can be collected and analysed, therefore meaning conclusions can be drawn across large groups of participants increasing generalisability (Polit and Beck, 2010; Choy, 2014). Further to this, statistical relationships can be analysed to inform conclusions drawn within a study, and more complex statistical analyses have been developed recently (Connell, 2016). Particularly with quantitative data, researchers can use statistical testing to determine the significance of a population level variation, which can be useful in data that has not otherwise been analysed in this way previously as with this question (Connell, 2016). 
Although there are many strengths, the limitations of quantitative methods should not be discounted. The first limitation to discuss is the reductionist way in which quantitative methods approach human experience ((Sale, Lohfeld and Brazil, 2002). Quantitative methods by nature rely on superficial analysis of trends, not an in depth look at phenomenon on an individual basis. It has been argued that the use of quantitative methods without the balance of qualitative methods risk missing key discussions of human behaviour that impact decision making across multiple disciplines, including education (Rahman, 2016). Regarding this research question, the nuance of why this approach could work for disabled students is lost by purely relying on the assessment outcome data. In other studies of a similar methodology within education, this has been a repeated finding related to the limitations of the study carried out (Sapkota, 2024). 
Another limitation specific to this research question in using quantitative methods of collection and analysis is related to the disability aspect of the question. Relying on data gathered through standardised testing or national statistics may fail to address the accessibility of such tests, along with any accommodations that were needed to succeed. The Office for Students regularly discusses this issue within education research (Wilkinson, 2019) and the impact accessibility issues can have on statistics resulting in data that may not be a true reflection of disabled student successes. This has a direct link to the potential limiting factor of the sample sizes available due to a lack of disability research related to student success, particularly in secondary age groups (Office for Students, 2021). 
Finally, limitations with quantitative methods also includes the difficulty in understanding the impact the context of the statistics, for example the socioeconomic background of the students or school, or the environmental factors impacting students (Mertens and McLaughlin, 1995). This is especially pertinent to the question being asked due to the already determined lack of sample size alongside the various regions within England that could differ drastically around the context within which the results had been collected. Furthermore, the data collected via secondary research through national statistics can be hard to distinguish any researcher bias that may be present (Baldwin et al., 2022). 

Research question 2 - How do physically disabled students who use mobility aids experience classroom accessibility when studying natural science subjects in English secondary schools?
The next question proposed aligning with my research interests is specifically related to students using mobility aids in secondary schools, an area that is a current gap in research. This question has been reworked to fit qualitative research methods and data collection, which would align with a interpretivist epistemology and a relativist ontology, resulting in an overall paradigm relying on knowledge being interpreted and meaning developed based on social interactions (Disbeschl et al., 2026). Data can be collected in various ways to have an outcome of rich, subjective experiences, including through interviews, focus groups and case studies. The researcher would then be able to analyse the outcomes to discern themes or patterns that emerge from documented experiences (Tenny, Brannan and Brannan, 2022). The qualitative approach works well for this question due to the emphasis on experience of the students, with the wording of the primary research question creating an opportunity for open ended questions to be formed as part of the data collection process (Tully, 2014). Research into the experiences of physically disabled students is a well known gap in understanding  that is regularly identified as previously mentioned (Madaus et al., 2015; Office for Students, 2021). However, qualitative methods can help close this gap in a different way than the quantitative methods, primarily due to the emphasis on lived experience that adds to conclusions drawn in a more relatable way, as seen in some of the small scale research conducted recently (National Disability Authority, 2024; Gull, Kaur and Basha, 2025). Qualitative methods used in relation to this question more closely align with my ideals as a researcher, and although there are other paradigms that may more fully answer the question, such as pragmatism, qualitative methods certainly provide important context to the more quantitative methods previously discussed. 
There are several strengths to using qualitative methods for data collection. Specifically related to disability in education, qualitative methods provide a route for participant voice to be central to the research (Rumary, Goldspink and Howlett, 2023). Qualitative research results in participants typically more able to explain their responses and provide more thorough recounts of their experience than would be standard from a survey or poll. This means that participants become more active parts in the research process, often referred to as co-creators of the conclusions reached (Pope, 2020; Mariguddi, 2022). When taken one step further, an emerging qualitative method posits the participants as co-researchers, which empowers them further when sharing their experiences (Ballinger, 2008). Particularly in disability research, participant voice is crucial to understanding the social emotional context of accessibility issues, which are often complex, multifaceted discussions that are best led by lived experience (Fields, Fox and Asbury, 2025; Langdon et al., 2025) Participant voice is an important area to include with disability research due to the principle of inclusion being a strong force in creating a qualitative research study (McDonald, Kidney and Patka, 2013; Fields, Fox and Asbury, 2025). Remarkably, though, even in understanding this, physical disabilities remain underrepresented as both participants and researchers, and a potential route to closing this gap is through the use of participant voice and co creation, which qualitative research allows in earnest (Williams et al., 2026). 
Another strength to qualitative research methods is the flexibility that can result during the course of a study. Flexibility can refer to many pieces of the research, whether that’s using probing questions in a semi-structured interview or being aware of environmental factors and altering interview locations. Flexibility is a strength due to the adaptation of the study as the researcher has the opportunity for iterative analysis, allowing the researcher to tailor data collection to suit emerging theories (Holloway and Todres, 2003). When research is related to disability, flexibility can be the core factor that can result in participants either completing the process or leaving early, as well as their ability to fully share their experiences with the researcher (Budworth, 2023). Interestingly, much of the flexibility that current qualitative studies enjoy is down to the experiences of carrying out research during the coronavirus pandemic, including the use of technology as well as an overall better understanding of chronic illness (Suadik, 2022; Budworth, 2023). This flexibility also ensures that data is not forced into categories that may not be appropriate, allowing the researcher to interpret data without constraints (Farrugia, 2019; McArdle, 2022). This links to ethical practice, as the researcher is able to understand data respectful of the participants’ context (Farrugia, 2019). 
Although there are strengths to qualitative research that addresses many of the issues presented by quantitative research, there are still limitations that must be acknowledged. One limitation is the time consuming nature of data analysis due to the volume of data created through qualitative means. Each step within qualitative research can take added time that is difficult to account for fully until within the process (Silverio, Hall and Sandall, 2020). Although the fluidity of qualitative methods allows for strengths in the research, the time scale can become quickly unmanageable if not addressed properly at each stage of the project, which is an understood problem particularly within education research (Silverio, Hall and Sandall, 2020). Time constraints can have ethical implications due to inadequate use of participant data, as well as a lack of generalisability due to the use of small groups to limit amount of data produced.
Another limitation to qualitative methods comes from within the analysis portion of the data. Research bias and subjectivity of themes developed through the research process can impact the final conclusions made from the data gathered (Smith and Noble, 2025). Galdas (2017), has revisited researcher bias twice within qualitative research, finding not only an impact on conclusions but that pressures on researchers to conduct profitable research can push them away from quantitative methods. This has also been linked strongly to ethical concerns within qualitative research, whereby biases have not been fully acknowledged or addressed by the researcher (UK Statistics Authority, 2022). Acknowledging the researcher’s positionality can help to mitigate some impact on the validity of the study, however, if the researcher has influenced data or analysis past expected, the study would lose much of its validity and reliability within the research community (Smith and Noble, 2025).

Research question 3 - How do experiences of environmental accessibility influence physically disabled students’ decisions about pursuing higher education in England?
The final question to discuss aligns with a mixed methods approach. My research interests heavily incorporate themes of physical access for young people, and this question asks specifically about the experience of accessing the environment around the student, which is important context to consider when discussing truly inclusive education. This question allows for a pragmatic paradigm, due to the emphasis of lived experience and the opportunity to look wider at data relating to disabled students in higher education. Pragmatism allows for the collection of data to take distinctly different approaches, but for the end result to be able to be interpreted together instead of being siloed into qualitative or quantitative methods (Foster, 2024). For this question, data can be collected via case studies alongside national statistics on the number of higher education students with physical disabilities versus students attending other forms of education or not pursuing higher education. Case studies would provide rich context to statistics that may not show the whole picture, while statistics allows for the generalisability and larger pool of data to demonstrate patterns. Clarke and Visser (Clarke and Visser, 2019) describe challenges of choosing appropriate methods with pragmatism offering greater depth of understanding to the researcher that specific adherence to one school of thought may not afford them. There are well established statistical bodies, such as the British Council compiles numerical data on a national scale, often with the caveat that physical disability is not usually a discrete category, resulting in a lack of case studies related to higher education decisions in young people (Disabled Students UK, 2025; Evans, 2025).
As well as my own research ideals aligning well with a pragmatic approach, there are several strengths to taking a pragmatic paradigm when conducting education research. One such strength is the ability to describe complex issues from multiple perspectives instead of being bound to either interpretivist or positivist thinking  (Gillespie, 2024). This supports an ethical approach to research as it allows for the incorporation of multiple truths, further than either qualitative quantitative methods can achieve by themselves (Foster, 2024; Gillespie, 2024). By demonstrating multiple truths, the conclusions drawn could therefore be more actionable as it allows for the flexibility of integration based on lived experience alongside a wider pool of quantitative data (Coghlan, 2014). In regards to the question proposed, a pragmatic approach would allow for the knowledge to be understood as both a wider systemic issue through the national statistics gathered, as well as the knowledge that independent experiences can be positive amongst the statistical picture presented. This means that any recommendations made would be well-rounded and actionable dependent on the core experiences presented.
Another strength to a pragmatic paradigm in education research is the ability to draw more practical conclusions that are applicable in real world education practice (King, 2022). This is particularly pertinent when considering professional applications to research, where policy can be influenced by concrete findings that can be directly applied national, regional, or even individual classroom levels (King, 2022). This relates strongly to my position as a researcher on a professional course and is a historically well-supported discussion when considering not only validity but fairness of the research being conducted (Garrison and Neiman, 2003). This is directly related to the point above, and by combining the understanding of multiple perspectives as well as applications to real world classrooms, the research conclusions would be strong and viable for future revisiting.
A significant limitation to the pragmatic paradigm comes from the researcher’s planning of collection and analysis of the data. There is evidence to support that pragmatism can result in poorly understood conclusions being drawn, primarily due to the researcher failing to adequately plan both sides of the data collection process (Yardley and Bishop, 2017). Further to this, it could be argued, as Gobo (2023) proposes, that researchers choosing a pragmatic approach may be in danger of still interpreting quantitative data in a qualitative way by assigning meaning that the data does not call for. This is not necessarily limited to the researcher preferring one method or the other for data collection, but can happen unconsciously due to comfort with one system and therefore inadvertently neglecting the other phase of the research (Mulatu and Negash, 2023). 

Conclusion
This assignment has explored how different research paradigms can support a mixed‑methods enquiry into disability, accessibility, and science education. By outlining ontology, epistemology, and axiology, the discussion established the philosophical grounding needed to justify methodological choices. The three research questions demonstrated how quantitative, qualitative, and pragmatic approaches each contribute distinct insights into disability and education research. 
The analysis showed that while each paradigm has limitations, their combined use offers a more balanced and contextually sensitive understanding than any single approach alone. Quantitative methods provide measurable patterns, qualitative methods emphasise lived experience, and pragmatism enables these forms of evidence to be integrated coherently. Overall, the discussion supports the view that a mixed‑methods design is both appropriate and necessary for producing meaningful, actionable knowledge that can inform more inclusive educational practice. Through analysis of the methods applied to each question, my values as a researcher appear more aligned with a pragmatic approach.
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