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Randomised controlled trials (RCTs) are a valued research method in evidence-based practice in medical and clinical settings because they are
associated with a particular ontological and epistemological perspective that is situated within a positivist world view. It assumes that environments and
variables can be controlled to establish cause-effect relationships. However, current theories of learning suggest that knowledge is socially constructed,
and that learning occurs in open systems that cannot be controlled and manipulated as would be required in a RCT. They recognise the importance and
influence of context on learning, which positivist research paradigms specifically aim to counter. We argue that RCTs are inappropriate in education
research because they force one to take up ontological and epistemological positions in a technical rationalist framework, which is at odds with current
learning theory.
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Evidence-based practice (EBP) is positioned as an inherent
good in the medical and clinical literature, and not without
reason. It relies on the integration of research evidence,
clinical expertise and patient preferences,[1] and has
become a foundation on which health systems are built and
improved. There is however, a growing body of literature that takes a more
critical stance towards EBP, especially when practitioners make assumptions
about what constitutes ‘the evidence’ and how the data informing that
evidence are gathered.[2,3]
The evidence upon which EBP is premised is usually derived from
experimental research conducted in professional disciplines that are firmly
rooted in the positivist paradigm; the research method most closely
associated with this is the randomised controlled trial (RCT). RCTs are
quantitative, controlled experiments in which the effect of an intervention
can be determined more objectively than by observational studies.[4]
There is no doubt that the method has utility in determining cause-effect
relationships between medical treatments and patient outcomes, making it
a powerful design for intervention studies with the objective of determining
the influence of one variable on another.[5]
In an educational context it may initially seem reasonable to expect
that an experimental design could determine the effect of a teaching
intervention that aims to improve student learning. The argument is that
by using randomisation to average out the differences between students,
one would be able to demonstrate which teaching and learning strategies
lead to the largest effect sizes. These data, presumed to be free of subjective
interpretation, could then inform policies that drive the implementation of
effective teaching interventions.[6]
However, if we assume that the evidence gathered via experimental
research provides insight into an objective reality, we must take a position
on teaching and learning that is at odds with our best explanations for how
learning happens. Therefore, if we want to use RCTs in educational research,
we must assume that there is a cause-effect relationship in the teaching and
learning interaction that can be objectively measured. In this article we
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argue that RCTs are an inappropriate design choice for educational research
because they force one to assume ontological and epistemological positions
that are at odds with theoretically informed perspectives of learning.

RCTs in educational research

We begin by highlighting the biased way in which RCTs are positioned
relative to other forms of research endeavours, explicit in the language
employed by RCT proponents. Goldacre[7] suggests that ‘Evidence-based
interventions in teaching could … replace the current system where
untested methods are passed to teachers through a variety of often dubious
outlets’, and ‘We need a slow revolution that puts evidence at the heart
of teaching’. Torgerson[8] asserts that RCTs are the ultimate expression of
evaluative research, referring to ‘the importance and supremacy of the
RCT’, and expresses concern that educational research tends to rely on
‘manifestly inferior’ qualitative methods. It seems clear that those who most
strongly advocate the use of RCTs in education have an inherent bias against
other methods of data collection, strongly positioning themselves within a
positivist interpretation of reality.
This does not mean that RCTs and other forms of experimental research
are not valuable tools in the repertoire of the researcher; randomisation
is rightly considered an appropriate design choice in clinical trials. By
controlling for the influence of all other variables between groups – through
the assumed equal distribution of those differences in a large enough
randomised sample – any differences in outcome can be more confidently
attributed to the intervention.[5] As the RCT is a powerful tool successfully
used in medical and clinical research, some have suggested that it should
therefore underpin all ‘good’ research regardless of context’.[9] However, one
cannot assume that RCTs can provide more – and better – evidence, which
inevitably leads to improvements in education.[6]
RCT proponents hope that these trials can do for educational researchers
what they have done for medical researchers, i.e. provide clear-cut answers
around the relative benefits of one intervention over another.[7] RCTs are
presented as a gold standard, able to determine ‘the truth’ by simplifying and
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generalising the complex social interactions of the educational context.[10] For
example, Goldacre[7] suggests that by ‘… collecting better evidence about what
works best, and establishing a culture where this evidence is used as a matter of
routine, we can improve outcomes’. By positioning the RCT as the best way to
collect ‘better evidence about what works best’, it has been suggested as a means
by which educational practice can be improved, as it generates absolute facts
about an existing reality that is objectively measured.[10]
By choosing the RCT as a method of gathering data, the researcher is
taking a stance within a framework that describes what they believe about
what it means to know something in the world. The way researchers make
decisions about which methodologies are useful is determined in part by
their ontological and epistemological perspectives. A research methodology
is not simply a neutral plan for designing a systematic inquiry, but is instead
informed by a theoretical perspective. The selection of a research method is
therefore a proxy for expressing a belief about what it means to know and
our attempts to better understand what we know.[11] Therefore, our beliefs
around our ways of knowing in the world influence how we choose to
investigate them.[10]
According to Grix,[12] research is best done by establishing a relationship
between what a researcher thinks can be researched (the ontological position),
what we believe can be known about it (the epistemological position), and
how to go about acquiring it (the methodological approach). Thus, the
influence of the ontological and epistemological position on what and how a
topic is investigated is clear.[12] As researchers we are required to make explicit
claims about how we view reality (ontology) and what constitutes knowledge
(epistemology),[13] because these perspectives have a significant influence on
the methodology chosen and ultimately on the outcomes of the research.[14]

Educational and clinical contexts differ

It may initially seem as if clinical and educational contexts are similar and
that the processes in both are therefore susceptible to the same methods
of investigation. However, there are fundamental differences that make it
difficult to see how experimental methods are appropriate in the process of
evaluating learning.
While it could be argued that both clinical and educational contexts
represent complex (open) systems,[8] this typically conflates the clinical trial,
where all variables are carefully controlled, with a health system. While
health systems are complex environments, it is clear that RCTs are not
used to investigate complete health systems. Instead, their objective is to
achieve generalisable simplicity by holding all else equal and determining
the effect of a single variable, the outcome of which is applicable across a
variety of contexts.[10] Therefore, the RCT represents an attempt to create an
‘artificially closed system’[15] whereby the relationships between variables in
controlled, non-complex contexts are determined.[10] This is appropriate in
the positivist ontology and epistemology and is therefore the reason that the
RCT is an appropriate method of gathering data in clinical research.
However, it is not possible to create controlled, non-complex educational
environments that enable cross-context predictions.[10] Randomisation does
not control for other sources of variation and confounding factors that are
likely to be found in educational contexts. These include for example, factors
that lead to differences in studying methods, changes in learner motivation,
and effects of other, non-intervention experiences that occur during the
implementation of the intervention.[5] It is impossible to create a closed
education system, even an ‘artificially closed system’,[15] and therefore almost
impossible to identify how much of the intervention the learner actually

‘receives’, or to determine what the learner does with what the teacher
provides.[6] The factors that influence learning outcomes cannot be recreated
in different contexts, or even in the same context at different times.[5]
Education therefore exists in an open system, and even if we attempt to
reduce and limit change and variation – internally and externally – we will not
be able to determine causality.[15] RCTs assume that every implementation
of the intervention is the same, that everyone receiving the intervention will
be affected in the same way, and that giving and receiving the intervention
is divorced from the reality of the individual personalities and institutional
contexts of the participants. In educational research it is difficult to tightly
control variables and blind subjects in ways that are ethical or feasible, and
one cannot ‘apply curriculum daily’ in the same way that one can prescribe
medication.[5] It is therefore impossible to control for confounding variables
in learning environments, making the attempt to use RCTs in this context
‘hopelessly flawed’.[10]
The beliefs of the researcher around the context in which the research will
take place clearly inform the choice of method used to gather data, which
in turn informs the outcome of the study. By conflating a clinical trial with
research that seeks to determine the effectiveness of a teaching intervention
on student learning, RCT proponents ignore the fact that clinical and
educational contexts are fundamentally different and that these differences
require different methods of gathering data. We now present an argument
demonstrating how beliefs around knowledge and the nature of reality may
contradict our understanding of how learning happens.

Beliefs around reality and knowledge

If one believes in an objective reality that is separate from the people
conducting research into that reality, one is more likely to view knowledge
as a quantity of something that is to be accumulated.[16] The belief that
knowledge is separate from knowers and that it can be transmitted to
others suggests that a positivist approach to educational research should be
considered.[17] The focus is likely to be on using reliable and valid tools to
collect quantitative data about the learning intervention that is regarded as
value free.[18] Positivist research maintains that knowledge is objective, that it
involves hypothesis testing and identifies causality.[19] In this understanding
of the world, learning is focused on the teacher and concerned largely
with the transfer of information to the learner.[11] Therefore, a positivist
perspective on the nature of reality is most likely associated with a method
of teaching and learning that considers knowledge as something that can be
transferred between people.
An alternative perspective on the nature of reality is that it is
interpretive, subjective and different for each person.[20] In this context,
knowledge is socially constructed by individuals interacting with each
other and the world.[17] Thus, interpretive perspectives of reality involve
an attempt to understand phenomena from an individual’s perspective,[10]
and consequently recognise that in certain contexts it is not possible
to determine causality. Instead, interpretive research focuses on trying
to understand and explain reality from the unique vantage point of
individuals.[21] If knowledge is socially constructed and experienced differ
ently by individuals in different contexts, it is a conception of reality that
is fundamentally at odds with positivism and therefore unlikely to be
explained with positivist research methods.
There are many theories that seek to explain how learning happens.
Regardless of which theory one adopts, they all describe an interpretation
and negotiation taking place between an individual and their unique
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context. This understanding of learning recognises that it influences and
is in turn influenced by the context[22] in a complex relationship between
knowledge, the knower and knowing.[23] There is therefore a distinction
between conceptions of research that are atomistic and orientated towards
external products with the intention of producing outcomes, and conceptions
that are holistic and analytical with an orientation towards internal process
es, where the intention is to understand.[11]
If the purpose of educational research is to understand learning in a
holistic way, rather than to control and predict for certain predetermined
outcomes, then interpretive research methodologies may be more appro
priate than experimental methods such as RCTs.[9] One suggestion to move
the discussion forward is for researchers to avoid the ‘methodological
tribalism’ that takes up so much of our attention and to embrace a pragmatic
approach to research, where we use the tool that is the best fit for the
problem we are addressing.[24]

Conclusion

RCTs are not neutral methods of gathering unbiased data that describe
an objective reality. They are positioned within paradigms that come with
certain ontological and epistemological perspectives about the world, which
seem to be at odds with ontological and epistemological perspectives of
learning. The RCT requires the researcher to adopt a particular stance
in terms of their beliefs about the world, which is in contrast with our
understanding about how learning happens. To use RCTs in educational
research, we are forced to assume a positivist view of the world in which the
learning context must be simplified and controlled, rather than accepting
the complexity and inherent subjectivity of the nature of learning, and
working in it.
The use of the RCT in educational research is therefore a flawed design
choice, as it betrays a flawed understanding of the nature of learning. It
requires us to accept that there exists a set of ‘correct conditions’, and that
by controlling for the ‘right’ variables we are able to control learning in
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the same way that we control clinical trials. The problem with RCTs in
educational research is therefore not only that they may be ineffective and
impractical when determining the value of a learning intervention, but that
they also force us to take up ontological and epistemological positions in a
technical rationalist framework that perceives the world as having a single
truth, which is inconsistent with a real understanding of learning.
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