The Power of Proofs
(Much) Beyond RCTs

Dirk Van Damme
Distinguished Senior Research Fellow,
Centre for Curriculum Redesign

www.curriculumredesign.org
© Center for Curriculum Redesign – 2022 All Rights Reserved

Table of Contents
Introduction ............................................................................................................................................... 3
The sluggish growth of educational research ............................................................................................ 4
Education research: improvement needed ................................................................................................ 5
The one-dimensional view of scientific proof .......................................................................................... 8
The evidence deficit in education ........................................................................................................... 11
Teachers’ professional knowledge .......................................................................................................... 13
A pluralist view of scientific proof ......................................................................................................... 15
A novel approach to scientific proof and relevance ................................................................................ 16
Profiles of the nine research designs or outputs ...................................................................................... 19
Descriptive research ............................................................................................................................ 19
Qualitative studies ............................................................................................................................... 21
Case studies......................................................................................................................................... 22
Surveys and cross-sectional studies .................................................................................................... 23
Quasi-experimental and longitudinal studies ...................................................................................... 24
Randomized controlled trials .............................................................................................................. 25
Meta-analyses and reviews of experimental research ......................................................................... 27
Research synthesis papers ................................................................................................................... 28
Scholarly books ................................................................................................................................... 29
Conclusions ............................................................................................................................................. 30

List of Figures
Figure 1. ESSA tiers of evidence as promoted by IES (USA) ................................................................. 9
Figure 2. Pyramid of evidence adapted by CCR .................................................................................... 10
Figure 3. Aleatoric versus epistemic uncertainty ................................................................................... 11
Figure 4. Knowledge profiles based on type of knowledge, thematic orientation and cognitive demand
............................................................................................................................................................... 14
Figure 5. Quality of teaching practices by domains of practice ............................................................. 14
Figure 6. Two-dimensional mapping of research designs or outputs .................................................... 19
Figure 7. Profile of Descriptive work .................................................................................................... 20
Figure 8. Profile of Qualitative studies .................................................................................................. 21
Figure 9. Profile of Case studies ............................................................................................................ 22
© Center for Curriculum Redesign – 2022 All Rights Reserved

2

Figure 10. Profile of Surveys and cross-sectional studies...................................................................... 24
Figure 11. Profile of Quasi-experimental & longitudinal studies .......................................................... 25
Figure 12. Profile of Randomized Controlled Trials (RCTs)................................................................. 26
Figure 13. Profile of Meta-analyses and reviews of experimental studies............................................. 28
Figure 14. Profile of Research synthesis papers .................................................................................... 29
Figure 15. Profile of Scholarly books .................................................................................................... 30

List of Tables
Table 1. Assessment of research designs or outputs on power of proof and relevance ......................... 18

Introduction
Education systems are facing serious challenges. From the classroom up to the minister’s office,
there are huge needs to rethink and redesign the existing education infrastructure and ways of
working. But education reform can no longer rest solely on good intentions and noble ideas. Like
most other modern public policy sectors, education needs the input of solid research evidence
and reliable knowledge to bring about change. In order to fill that need, education research has
grown tremendously both in quantity and quality. As a consequence, educational policy and
practice are now increasingly becoming “evidence-based” and “data-driven.” As Andreas
Schleicher at the OECD states in his signature: “Without data, you are just another person with
an opinion.”
As a major independent organization aiming at improving education and making it more
relevant, CCR is developing its work on the basis of the best possible evidence. In its 2015 paper
“Theory of Change & Research Process,” 1 CCR describes its knowledge development process
for developing and refining its frameworks. Its approach builds on three efforts to come to be
knowledge foundations needed: synthesis, analysis, and organization of evidence into accurate
and actionable knowledge. It uses five design principles to organize research evidence to develop
frameworks that are comprehensive, compact, uncorrelated, appropriately levelled, and globally
relevant.
This paper builds on the 2015 paper and expands and refines the argument. It argues that the
conventional approach of translating and disseminating ever more rigorous research evidence
towards policy and practice is failing the rapidly expanding knowledge needs of educational
policy and reform. A reconsideration of what counts as scientific proof and relevant evidence is
needed in order to expand the provision and usage of actionable knowledge to education
policymakers and practitioners.

1
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The sluggish growth of educational research
Education systems are increasingly looking for reliable sources of knowledge to inform and
improve policy and practice, and they increasingly turn to scientifically generated research
knowledge. Research evidence promises to provide the knowledge and information enabling
complex systems to change in order to adapt to or anticipate changing circumstances. 2 Over the
past decades, the international movement towards evidence-based or evidence-informed
educational policy and practice has become very influential. 3 The supply of educational research
knowledge has progressively increased. Based on a rough calculation by OECD researchers
Vincent-Lancrin and Jacotin, the production of educational research papers has increased
fivefold between 1996 and 2015. 4
Other large public policy systems, such as health care, have made the transition to evidenceinformed policy and practice over the past decades. The input of scientific research knowledge
into these systems has completely transformed them. The health sector provides a useful
comparison to education, a public policy sector of similar size and comparable mission. Even a
very superficial comparison will demonstrate that compared to the health sector, education still is
very far behind in moving to an evidence-informed system. In its recent white paper,
education.org has calculated that globally the health expenditure is 75% higher than education
expenditure, but its knowledge synthesis production is no less than 2,600% higher than
education’s. 5 For every synthesis developed in education, health produces 26 times more
syntheses. Whether the publication of research synthesis papers is a reliable metric can be
disputed (although an extensive knowledge domain needs high-quality synthesis papers), but the
magnitude of the gap certainly is significant. Education is still far remote from transitioning to a
knowledge system based on research evidence comparable to the health sector.
Yet, although not at the same speed as health research, the growth of education research remains
important. Several countries have set up specific institutions to support, fund, and manage
educational research. Specialized journals, conferences, professional organizations, etc. have
seen the light of day. Ministries have created specific knowledge departments. Knowledge
brokerage institutions are being established that translate research findings into advice and
recommendations for policy and practice. 6

OECD (2022), Who Cares about Using Education Research in Policy and Practice? Strengthening Research
Engagement, Educational Research and Innovation, OECD Publishing, Paris, https://doi.org/10.1787/d7ff793d-en.
Fazekas, M. and T. Burns (2012), Exploring the Complex Interaction Between Governance and Knowledge in
Education, OECD Education Working Papers, No. 67, OECD Publishing,
Paris, https://doi.org/10.1787/5k9flcx2l340-en.
3
Davies, P. (1999), What is evidence‐based education? British journal of educational studies, 47(2), 108-121.
https://doi.org/10.1111/1467-8527.00106; OECD (2007), Evidence in Education: Linking Research and Policy,
OECD Publishing, Paris, https://dx.doi.org/10.1787/9789264033672-en; Dehaene, S. and Pasquinelli, E. (2022). La
recherche translationelle en education. Pourquoi et comment. Paris, Conseil scientifique de l’éducation nationale.
https://www.reseaucanope.fr/fileadmin/user_upload/Projets/conseil_scientifique_education_nationale/Ressources_pedagogiques/La_rec
herche_translationnelle_en_education.pdf
4
Unpublished communication.
5
Education.org (2021), Calling for an Education Knowledge Bridge. A White Paper to Advance Evidence Use in
Education. https://education.org/white-paper
6
Pellegrini, M., & Vivanet, G. (2021), Evidence-Based Policies in Education: Initiatives and Challenges in Europe.
ECNU Review of Education, 4(1), 25–45. https://doi.org/10.1177/2096531120924670; Burns, T. & Schuller, T.
2
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Has this growth of the education knowledge base resulted in visible improvements in the sector?
In other words, what is the macro-efficiency of education research? Education doesn’t seem to
have benefitted a lot from the increase in educational research. Since the 1970s, tens of billions
of dollars have been spent in the US on educational research, yet student performance in reading
and math, as measured by the NAEP, has not improved. “After decades and billions of dollars of
expenditure, the education research establishment, by and large, does not know how to reliably
identify the factors that account for success in large-scale education systems” is the verdict of
former NCEE President Marc Tucker. 7
The harsh verdict remains valid even at the international level and when different measures of
effectiveness and efficiency are used. Compared with the evolution of the major systemic risks
facing education today, the track record of educational research looks very weak: research has
not prevented educational systems to become more costly (per student funding increased) 8 while
average overall quality has deteriorated in many countries (learning outcomes as measured by
international learning assessments such as PISA). 9 Education fads abound and come and go, with
no clear development and maturation in pedagogical practices. Educational research has not
been able to fundamentally address the enduring equity issue, nor has it made education systems
more innovation-friendly.
More research is definitely needed to fill the knowledge needs of the education sector looking for
better evidence to strengthen policy and practice. Research that continues to improve in quality
and rigor. But more of the same will not be enough. This paper argues that some fundamental
changes in the production of education research will be necessary.

Education research: improvement needed
Together with the expansion of educational research funding, activity and output, the
methodological quality of educational research has improved. Even if one can still find a lot of
contemplative papers in educational journals, the “empirical turn” in educational research has
clearly changed the research output in the direction of quantitative, methodologically sound
research. Research methodologies have become more sophisticated and research designs more
complex. This development has resulted in thousands of really valuable and interesting research
papers in specialized outlets. It also has led to growing optimism that educational research could
potentially resolve some of the most difficult issues in educational policy and practice.
However, concerns about the quality of education research are dampening this optimism. To
some extent, these quality issues are not typical for education research but affect social sciences
in general. A very serious challenge in social science research is the so-called “replication
crisis,” which indicates that the results of many scientific studies are difficult or impossible to
reproduce. 10 A recent study found huge differences in the interest in replicability of research
(2022), History and evolution of brokerage agencies in education, in: OECD, Who Cares about Using Education
Research in Policy and Practice?: Strengthening Research Engagement, Educational Research and Innovation,
OECD Publishing, Paris, https://doi.org/10.1787/d7ff793d-en, 55-72.
7
https://ncee.org/tucker-writing/education-research/
8
OECD (2021), Education at a Glance 2021: OECD Indicators, OECD Publishing, Paris,
https://doi.org/10.1787/b35a14e5-en. Figure C1.5, p. 238.
9
OECD (2019), PISA 2018 Results (Volume I): What Students Know and Can Do, PISA, OECD Publishing, Paris,
https://doi.org/10.1787/5f07c754-en. Ch. 9.
10
https://fantasticanachronism.com/2020/09/11/whats-wrong-with-social-science-and-how-to-fix-it/
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findings across disciplines, with psychology in a far better position than sociology. 11 The
replication crisis in social sciences has hit educational research very hard. Already in 2014, an
analysis of the top 100 education journals revealed that only 0.13% of the published papers were
replications, far less than in any other field of social research. 12 It looks difficult for educational
research to adequately respond to the replication crisis. 13 Moreover, it does not appear that
replication failure much reduced the influence of nonreplicated findings. 14
Education and social sciences suffer from troubling trends in scientific research more generally.
For example, there are some serious flaws in the standard production and publication processes
in sciences, such as peer-reviewed journals publishing hundreds of non-sensical papers. 15 A
recent paper has shown that the prolific publication trends are working towards the
canonization of already well-established findings rather than advancing novel ideas. 16
Evaluation of research proposals often suffers from conservatism bias. 17 The result is stagnation
instead of advancement through the confrontation between old and new ideas. Negative citations
are extremely rare, suggesting that citation patterns mainly aim at confirmation. 18 Social sciences
seem to be particularly vulnerable to confirmation and publication bias. For instance, a recent
study found that after correcting for publication bias the research evidence for the popular
concept of “nudging” was poor to non-existent. 19
The excessive publication trend also leads to the publication of what one author provocatively
calls “scholarly bullshit” papers, contributing little to none to the scholarly body of knowledge. 20
For example, in journals covering the field of sustainability and transition studies, up to 50% of
Moody, J. W., Keister, L. A., & Ramos, M. C. (2022). Reproducibility in the Social Sciences. Annual Review of
Sociology. https://doi.org/10.1146/annurev-soc-090221. See also: Matarese, V. (2022). Kinds of Replicability:
Different Terms and Different Functions. Axiomathes. https://doi.org/10.1007/s10516-021-09610-2
12
Makel, M. C., & Plucker, J. A. (2014), Facts Are More Important Than Novelty: Replication in the Education
Sciences. Educational Researcher, 43(6), 304–316. https://doi.org/10.3102/0013189X14545513. For a more
recent assessment, see: Perry, T., Morris, R., & Lea, R. (2022), A decade of replication study in education? A
mapping review (2011–2020). Educational Research and Evaluation, 27/1-2, 12-34.
https://doi.org/10.1080/13803611.2021.2022315
13
Wiliam, D. (2022). How should educational research respond to the replication “crisis” in the social sciences?
Reflections on the papers in the Special Issue. Educational Research and Evaluation, 1–7.
https://doi.org/10.1080/13803611.2021.2022309
14
von Hippel, P. T. (2022). Is Psychological Science Self-Correcting? Citations Before and After Successful and
Failed Replications. Perspectives on Psychological Science. https://doi.org/10.1177/17456916211072525
15
https://www.chronicle.com/article/why-did-a-peer-reviewed-journal-publish-hundreds-of-nonsensepapers?utm_source=Iterable&utm_medium=email&utm_campaign=campaign_2944238_nl_AcademeToday_date_20210929&cid=at&source=&sourceid=
16
Chu, J. S. G., Evans, J. A., & Wachter, K. W. (2021), Slowed canonical progress in large fields of science. PNAS,
118. https://doi.org/10.1073/pnas.2021636118. See also: Teplitskiy, M., Duede, E., Menietti, M., & Lakhani, K. R.
(2022), How status of research papers affects the way they are read and cited. Research Policy, 51(4).
https://doi.org/10.1016/j.respol.2022.104484
17
Lane, J. N., Teplitskiy, M., Gray, G., Ranu, H., Menietti, M., Guinan, E. C., & Lakhani, K. R. (2022).
Conservatism Gets Funded? A Field Experiment on the Role of Negative Information in Novel Project Evaluation.
Management Science, 68(6), 4478–4495. https://doi.org/10.1287/mnsc.2021.4107
18
Catalini, C., Lacetera, N., & Oettl, A. (2015). The incidence and role of negative citations in science. Proceedings
of the National Academy of Sciences of the United States of America, 112(45), 13823–13826.
https://doi.org/10.1073/pnas.1502280112
19
Maier, M., Bartoš, F., Stanley, T. D., Shanks, D. R., Harris, A. J. L., & Wagenmakers, E.-J. (2022). No evidence
for nudging after adjusting for publication bias. Proceedings of the National Academy of Sciences, 119(31).
https://doi.org/10.1073/pnas.2200300119
20
Kirchherr, J. (2022), Bullshit in the Sustainability and Transitions Literature: a Provocation. Circular Economy
and Sustainability. https://doi.org/10.1007/s43615-022-00175-9
11
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published papers could be classified as “bullshit.” 21 Publication pressure is also the cause of
outright fraud, of which the much-publicized cases are probably only the tip of the iceberg. The
retraction rate of scientific journals is only about 0.04% and it ought to be much higher.
As a relatively young field in the social sciences, education research is particularly vulnerable to
those methodological issues. Although much progress has been made in recent years,
methodological flaws still harass education research publications, for example confounding
statistical correlations for proof of causality. Methodological conflicts have absorbed enormous
research power and energy. Philosophical and normative debates on methodology still occupy a
large part of publication output. 22 Equally, education research is easily affected by various kinds
of bias. According to one study, the “insider bias” in educational research is very important. 23
“Insider bias” refers to the widespread practice that actors or organizations designing and
implementing an educational intervention also are the ones evaluating its effects and impact.
External, independent evaluation studies are quite rare in the educational field.
Much like other social research domains, 24 also educational research seems to be vulnerable to
ideological or political bias. Many educational researchers are strongly motivated by compelling
feelings of sympathy for certain political causes, which is implicitly or explicitly influencing
their research objectives, design, and findings. This also gives way to in-group favoritism and
group thinking. The field of education research is quite strongly divided into specific “camps,”
with high risks of confirmation and publication bias within each one.
Related to the replication bias, is the issue of overreliance on statistical significance testing (by a
simple p ≤ 0.05 decision rule) and the misinterpretation or even exaggeration of effect sizes,
often by lumping together effect sizes of real and non-existent effects. It is well known that lowpowered randomized controlled trials (RCTs), for example, tend to systematically exaggerate
effect sizes. A retrospective study of promising RCTs found that the estimated effect sizes are
exaggerated by an average of 52% or more. 25 Misinterpretation or lack of comparability between
effect sizes has been the major criticism of one of the most popular books in education research,
John Hattie’s best-selling Visible Learning. 26 In one of his excellent blog posts, titled “John
Hattie is wrong,” the late Bob Slavin criticized Hattie for simplifying vast amounts of research
findings and introducing many errors in his attempt. 27 Moody et. al rightly conclude that
significance tests should be part of a decision about substantive significance rather than the only

https://www.science.org/content/article/what-massive-database-retracted-papers-reveals-about-sciencepublishing-s-death-penalty
22
An example: Wrigley, T. (2018), The power of ‘evidence’: Reliable science or a set of blunt tools? British
Educational Research Journal, 44(3), 359–376. https://doi.org/10.1002/berj.3338.
23
Barshay, J. (2019), The dark side of education research: widespread bias. The Hechinger Report, March 18.
https://hechingerreport.org/the-dark-side-of-education-research-widespread-bias/
24
Honeycutt, N., & Jussim, L. (2020), A Model of Political Bias in Social Science Research. Psychological Inquiry.
31/1, 73–85. https://doi.org/10.1080/1047840X.2020.1722600
25
Sims, S., Anders, J., Inglis, M., & Lortie-Forgues, H. (2022), Quantifying “Promising Trials Bias” in Randomized
Controlled Trials in Education. Journal of Research on Educational Effectiveness, 1–18.
https://doi.org/10.1080/19345747.2022.2090470
26
Hattie, J. (2008), Visible learning. Routledge.
27
https://robertslavinsblog.wordpress.com/2018/06/21/john-hattie-is-wrong/
21
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determining factor. Effect sizes and confidence intervals should always be presented in a way
that highlights substantive importance. 28
A lot more could be said about the conceptual and methodological challenges of education
research. It still is a young and maturing field. But its challenges and flaws jeopardize its
capacity to meet the knowledge needs of the rapidly expanding education system. Providing
better and more strategic funding for education research, establishing education as an academic
discipline, improving self-regulation and evaluation, and accepting limitations seem to be the
necessary steps to move education research to more rigor and maturity. 29 But will the problem be
solved then?

The one-dimensional view of scientific proof
In the previous overview of methodological challenges to education research, we deliberately
saved the most important one for a more detailed discussion, namely the issue of what counts as
evidence. The growth of education research, its progressing methodological quality and the
increasing sophistication of research tools have led to growing optimism that educational
research could potentially resolve some of the most difficult issues in educational policy and
practice. The expansion of experimental design and especially of randomized controlled trials
(RCTs), often proclaimed to be the gold standard of educational research design, brought many
people to believe that it was possible to develop a catalog of “what works” interventions, that
could be readily implemented. In the US, this belief was clearly visible in the 2002 No Child
Left Behind Act, which used the phrase “scientifically-based research” more than 50 times, and
in the 2015 Every Student Succeeds Act (ESSA), which calls schools to implement “evidencebased interventions.”

28
Moody, J. W., Keister, L. A., & Ramos, M. C. (2022). Reproducibility in the Social Sciences. Annual Review of
Sociology, p. 76. https://doi.org/10.1146/annurev-soc-090221.
29
Van Damme, D. (2022), The long and winding road for educational research. In: OECD, Who Cares about Using
Education Research in Policy and Practice?: Strengthening Research Engagement, Educational Research and
Innovation, OECD Publishing, Paris, https://doi.org/10.1787/d7ff793d-en, 202-206.
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Figure 1. ESSA tiers of evidence as promoted by IES (USA)

The “what works” idea became a real movement, fueled by the Institute of Education Sciences
(IES) and its funding mechanisms, and also spread to other countries and continents, most
notably in the English-speaking world. The success of the “What works” movement led to the
reformulation of research agendas, focusing attention on intervention and effectiveness
research. 30
Through an interesting initiative to support and guide grant-seekers for support in the ESSA
framework, the IES introduced a model of four “tiers of evidence” (see Figure 1), going from
“strong evidence” at Tier 1 to “demonstrates a rationale” in Tier 4. 31 Each tier consists of
specific values on five criteria: study design, results of the study, findings from related studies,
sample size & setting, and match. The idea is that a grant application for a specific intervention
to improve student learning under ESSA has to demonstrate the quality of the evidence base.
The idea that not all evidence counted equally, first developed in medical research, gained strong
ground over the past decades. The ESSA tiers of evidence in some way mirrors the hierarchy of
levels of evidence in the well-known pyramid of levels of evidence, originally developed in the
Revai, N. (2022), The changing landscape of research use in education. In: OECD, Who Cares about Using
Education Research in Policy and Practice?: Strengthening Research Engagement, Educational Research and
Innovation, OECD Publishing, Paris, https://doi.org/10.1787/d7ff793d-en, 15-32.
31
https://ies.ed.gov/ncee/edlabs/regions/midwest/pdf/blogs/RELMW-ESSA-Tiers-Video-Handout-508.pdf
30
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field of medical research. 32 Various versions of the pyramid have been developed, with weaker
study designs such as case studies and qualitative studies at the bottom, and randomized
controlled trials (RCTs) and meta-analyses at the top. In the middle, surveys, cross-sectional
studies, and quasi-experimental and longitudinal studies are represented.

Figure 2. Pyramid of evidence adapted by CCR

Figure 2 presents a slightly adapted version of the well-known pyramid. Under the levels of
scientific evidence, the pyramid also includes pre-scientific forms of knowledge which take a
strong role in educational policy and practice, such as expert opinion, professional knowledge of
teachers, experiential knowledge, and educated opinion.
Indeed, the main shortcoming of the standard one-dimensional, hierarchical view of levels of
evidence is the trade-off between the push towards methodological rigor by pushing educational
research to ever higher levels of the pyramid on the one hand, and the decreasing relevance for
educational policy and practice on the other. In reality, the “gold standard” of methodologically
sound research in education, symbolized by RCTs, proves very hard to reach and attracts
trenchant criticism in the educational community. 33 Educators doubt whether experimentation is
ethically acceptable in education. Others argue that the experimental design implies an
exaggerated simplification of the often-messy reality in schools, ignoring context and

There are many sources for the pyramid of evidence, see for example
https://amedd.libguides.com/c.php?g=476751&p=3259492#:~:text=The%20evidence%20pyramid%20is%20an,pyra
mid%20represents%20the%20strongest%20evidence.
33
Gorard, S., B. H. See, and N. Siddiqui (2017). The Trials of Evidence-Based Education: The Promises,
Opportunities and Problems of Trials in Education. London: Routledge.
32
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experience. 34 Yet the most potent criticism is that the outcomes of RCTs are very difficult to
generalize to other settings and conditions.

The evidence deficit in education
To better understand the issue at stake here, we can introduce the concept of “epistemic
uncertainty.” Originally coined in modeling, machine learning and artificial intelligence, 35 the
concept of “epistemic uncertainty” refers to things we could in principle know but do not know
in practice because of incomplete knowledge of the system, because of a lack of data, or because
of measurement errors. It has found its way into various disciplines, such as medicine. 36 It can
easily be applied as well to applied intervention research in education.

Figure 3. Aleatoric versus epistemic uncertainty

Epistemic uncertainty is to be distinguished from aleatoric uncertainty, which is the uncertainty
caused by probabilistic variations in a random event, or natural variation or inherent randomness.

Wrigley, T. (2018). The power of ‘evidence’: Reliable science or a set of blunt tools? British Educational
Research Journal, 44(3), 359–376. https://doi.org/10.1002/berj.3338.
35
Hüllermeier, E., Waegeman, W. (2021), Aleatoric and epistemic uncertainty in machine learning: an introduction
to concepts and methods. Machine Learning. 110, 457–506. https://doi.org/10.1007/s10994-021-05946-3
36
Djulbegovic, B., Hozo, I., Greenland, S. (2011), Uncertainty in Clinical Medicine, In: Gifford, F. ed., Handbook
of the Philosophy of Science, Philosophy of Medicine, North-Holland, Vol. 16, 299-356.
https://doi.org/10.1016/B978-0-444-51787-6.50011-8.
34
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An interesting visualization of the difference between the two forms of uncertainty is presented
in Figure 3. 37
Translated to the social sciences, research sophistication is primarily oriented towards
minimizing aleatoric uncertainty, at the expense of increasing epistemic uncertainty. By knowing
more about an ever-smaller part of reality, we finally know less about reality.
Education research suffers from the problem that the more sophisticated the research design is,
the higher its methodology ranks on the pyramid, the farther it goes from the messiness of
educational practice, and the more difficult it becomes to replicate its results. Thus,
paradoxically, research at the higher levels of the pyramid of evidence is confronted with higher
risks to forsake the evidence needs of the system. In education research, a lot of variables come
into play. It requires enormous methodological sophistication and scrutiny to control for all
possibly relevant variables. And the more variables the research design tries to control for, the
higher the distance with the messiness of educational practice and the less relevant the research
results risk to become. It is extremely difficult for education research to escape this trade-off.
This is one of the main reasons, next to the quantitative and qualitative deficiency of education
research to meet the abundant and diversified knowledge needs of education systems, why other
knowledge sources still occupy such an important place in education. Teachers and policymakers
have to call on other knowledge resources than scientific research to meet their knowledge needs
and to address the evidence deficit in educational policy and practice created by epistemic
uncertainty.
We know from several iterations of OECD’s Teaching and Learning International Survey
(TALIS) that teachers feel confronted with severe gaps in their knowledge base. 38 They report
lacking the necessary knowledge, for example, to work with special needs students, to integrate
technology in their classroom practice, to teach in highly diverse classrooms or in mixed ability
settings, etc. Yet, teachers don’t view research evidence as a useful resource for filling these
knowledge gaps, especially not if it contrasts with their own experiential knowledge or the
transmitted professional knowledge. An EEF/NFER survey in 2017 found that academic research
was having only a small to moderate influence on decision-making by teachers relative to other
sources. 39 Important barriers related to skills and time to access scientific evidence prevent the
use of research evidence by teachers. 40 A quote from a superintendent in the US, mentioned by
the late Bob Slavin in one of his many interesting blog posts on the relationship between
educational research and practice, summarizes the issue quite eloquently: “GOOD research is

Copied from: Abdar, M. et al. (2021). A review of uncertainty quantification in deep learning: Techniques,
applications and challenges. Information Fusion. 76. https://doi.org/10.1016/j.inffus.2021.05.008.
38
OECD (2019), TALIS 2018 Results (Volume I): Teachers and School Leaders as Lifelong Learners, TALIS,
OECD Publishing, Paris. https://doi.org/10.1787/1d0bc92a-en
39
https://educationendowmentfoundation.org.uk/projects-and-evaluation/evaluation/eef-evaluation-reports-andresearch-papers/methodological-research-and-innovations/measuring-teachers-research-engagement
40
Thomm, E., Sälzer, C., Prenzel, M., & Bauer, J. (2021). Predictors of teachers’ appreciation of evidence-based
practice and educational research findings. Zeitschrift Fur Padagogische Psychologie, 35(2–3), 173–184.
https://doi.org/10.1024/1010-0652/a000301; Schaik, P. van, Volman, M., Admiraal, W., & Schenke, W. (2018).
Barriers and conditions for teachers’ utilization of academic knowledge. International Journal of Educational
Research, 90, 50–63. https://doi.org/10.1016/j.ijer.2018.05.003
37

© Center for Curriculum Redesign – 2022 All Rights Reserved

12

that which confirms what I have always believed. BAD research is that which disagrees with
what I have always believed.” 41
In a recent article, Daniel Willingham and David Daniel list the main reasons why most teachers
seem to ignore research evidence. “First, teachers may view research as somewhat removed from
the classroom, with further translation needed for the practice to be ready to implement in a live
setting. Second, teachers may judge a practice to be classroom-ready in general but delay
implementation because their particular students and setting seem significantly different from the
research context. Third, teachers may resist trying something new for reasons unrelated to its
effectiveness—because it seems excessively demanding, for example, or because it conflicts
with deeply held values or beliefs about what works in the classroom. Finally, teachers may be
unaware of the latest research because they only rarely read it.” 42

Teachers’ professional knowledge
Instead, they heavily rely on professional knowledge, the accumulated – often over generations
of teachers – experiential knowledge base about “what works” in teaching and learning. A recent
project of OECD’s Centre for Educational Research and Innovation (CERI) tried to assess the
state of teachers’ pedagogical knowledge base as a critically important component of teacher
professionalism. 43 In order to stimulate the process of professionalization, teachers would need
to continuously update and improve their core professional knowledge. A pilot study assessed
teachers’, teacher candidates’ and teacher trainers’ pedagogical knowledge in five countries with
regard to the domains of assessment, instructional and learning processes. 44 The pilot found that
there were important gaps in teachers’ pedagogical knowledge, but also that there were different
profiles of teachers’ knowledge in different countries. In general, knowledge about assessment
scored stronger than knowledge of instruction and learning. This suggests that the reception and
integration of scientific knowledge into the professional knowledge base worked better for those
aspects of professional practice which are highly valued by the educational system. And the poor
results with regard to learning and development (brain functioning, memory, metacognition, etc.)
shows that recent scientific findings have a very hard time being integrated into the professional
knowledge base.
As shown in Figure 4, all three samples (teachers, teacher candidates and teacher educators)
exhibited a strongly practice-based knowledge, while theoretical-scientific components in
professional knowledge are of less significance. When in-service, teachers rely even less on
scientific knowledge than when they were in teacher training. 45

https://robertslavinsblog.wordpress.com/2019/08/29/superman-and-statistics/
Willingham, D.T., and Daniel, D.B. (2021). Making Education Research Relevant: How researchers can give
teachers more choices. Education Next, 21(2), 28-33. https://www.educationnext.org/making-education-researchrelevant-how-researchers-can-give-teachers-more-choices/?s=09
43
Guerriero, S. (ed.) (2017), Pedagogical Knowledge and the Changing Nature of the Teaching Profession, OECD
Publishing, Paris http://dx.doi.org/10.1787/9789264270695-en
44
Sonmark, K., et al. (2017), "Understanding teachers' pedagogical knowledge: report on an international pilot
study", OECD Education Working Papers, No. 159, OECD Publishing, Paris, https://doi.org/10.1787/43332ebd-en.
45
Ibid., Figure 4.12
41
42
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Figure 4. Knowledge profiles based on type of knowledge, thematic orientation and cognitive demand
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Figure 5. Quality of teaching practices by domains of practice

This relates to an observation in another recent OECD study, the Video Study of Teaching,
where trained scorers rated teaching quality in lesson videos across eight jurisdictions. 46 The
rated quality of instruction was lower than that of classroom management or even socialOECD (2020), Global Teaching InSights: A Video Study of Teaching, OECD Publishing, Paris,
https://doi.org/10.1787/20d6f36b-en. See Figure 8.1.
46
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emotional support. Overall, teachers excelled at managing the classroom, gave students average
social-emotional support, but provided them with instruction of subpar quality. This suggests that
either useable but research-based knowledge about instruction is not readily available to teachers
or that teachers don’t integrate that knowledge into their professional knowledge base.
While there are strong doubts whether teachers’ professional knowledge qualifies as evidence- or
research-based knowledge, the reality is that teachers’ professional knowledge is a very
important and powerful component of the knowledge infrastructure in education. And most
likely, it will remain so, even in the context of growing education research and increasing efforts
of translating and disseminating research findings into policy and practice.
That’s why it is legitimate to include teachers’ professional knowledge in the pyramid
represented in Figure 2, together with other forms of legitimate knowledge, such as expert
opinion or even lay knowledge. For example, we rightly consider parents as partially behaving as
rational actors in educational decision-making, so their opinion and even what is called
“common sense” have a role in the education knowledge infrastructure. The image of a pyramid
also suggests that the knowledge systems at the bottom occupy a much larger space of the
knowledge needs of the system than the more sophisticated and powerful levels of evidence at
the top.

A pluralist view of scientific proof
So, let’s return to the domain of scientific research. The argument developed so far is that
education systems’ knowledge needs are enormous and only very partially met by education
research, especially the kinds of research meeting the requirements at the higher levels of the
pyramid of evidence. This creates a problem of evidence deficit and epistemic uncertainty, as
well as a trade-off between research excellence and relevance for policy and practice. In order to
solve this problem, we need to drive the argument further. We need more evidence developed
through rigorous research such as RCT’s, but not every piece of evidence should come
from RCTs. We need a more pluralist view of what constitutes scientific proof.
In the philosophy of science, the concept of epistemic or epistemological pluralism has gained a
lot of ground. In the Wikipedia definition, “epistemological pluralism is a term used in
philosophy, economics, and virtually any field of study to refer to different ways of knowing
things, different epistemological methodologies for attaining a fuller description of a particular
field.” 47 Ganeri defines epistemic pluralism as “the view that there are different but equally valid
ways of knowing the world.” 48 Narrowing the concept to research methodologies, the concept of
methodological pluralism, as defined by the American Psychological Association (APA), is “the
belief that various approaches to conducting research, qualitative and quantitative, each have
their respective strengths and weaknesses such that no one method is inherently superior to any
other and no single method is best overall.” 49 These definitions stand in contrast to the onedimensional hierarchical view in the pyramid of evidence.
https://en.wikipedia.org/wiki/Epistemological_pluralism
Ganeri, J. (2019), Epistemic Pluralism: From Systems to Stances. Journal of the American Philosophical
Association, 5(1), 1-21. https://doi.org/10.1017/apa.2018.34; See also: Wegerhoff, D., Ward, T., & Dixon, L. (2022).
Epistemic pluralism and the justification of conceptual strategies in science. Theory & Psychology, 32(3), 443–466.
https://doi.org/10.1177/09593543211063827
49
https://dictionary.apa.org/methodological-pluralism
47
48
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We need to distinguish epistemic pluralism from epistemic relativism, which is a concept that
states that every view is relative to the viewer’s position and counts equally. In its extremist
definition, this concept invalidates the idea of truth, as every truth is relative to the individual,
the position or purpose of the individual, or the conceptual scheme within which the truth was
revealed. 50 On the contrary, we should not reinforce the existing tendencies through which the
epistemological crisis leads to fragmentation of truth and the decay of shared knowledge. 51
Adopting a pluralist – not relativist – definition of knowledge production strengthens the
concept of truth by recognizing the multiplicity of approaches to discovering the truth.
The case for epistemic pluralism in the social sciences has already been made in Michael
Gibbons’ et. al. seminal book The New Production of Knowledge. 52 They coined the concept of
Mode 2 research, which is interdisciplinary, problem-solving oriented, applied, and contextually
embedded, in contrast to Mode 1 research, which is disciplinary, characterized by theory
building, and aiming at universal validity. The concept of Mode 2 research with its focus on
application-driven, transdisciplinary, reflexive, and contextualized scientific knowledge
production, has had a profound impact on educational research settings and has fostered a
pluralist perspective on knowledge generation in education, especially in European countries. 53
At the same time, however, it also intensified the debates and tensions between scientific quality
and excellence on the one hand, and participatory and relevant research on the other. 54
In the literature, one may find many more arguments in favor of expanding the methodological
scope of education research, in order to better meet the knowledge needs of the education
systems. Implicitly and indirectly, such arguments boil down to loosening the methodological
requirements of high-quality, rigorous research in order to be more relevant for educational
policy and practice. The implicit idea is that scientific rigor is in a trade-off against practical
utility. This is actually quite a simplistic approach. It doesn’t seem to be very productive to
oppose different modes of scientific research against each other, which inevitably leads to
polarization in the debate. It seems much more helpful to develop a more diversified perspective
on how scientific proof can be assessed against relevance in different methodological
approaches, in order to develop a landscape of research that really helps to reduce epistemic
uncertainty in education. That’s what we attempt to do in the following sections.

A novel approach to scientific proof and relevance
In the following sections, we attempt to develop a novel approach to assessing the value of
research designs and research outputs through a two-dimensional framework combining their
respective power of proof with relevance. We first distinguish nine research designs and outputs.
The nine research designs or outputs we will assess are the following
https://en.wikipedia.org/wiki/Factual_relativism
Rauch, J. (2021), The Constitution of Knowledge: A Defense of Truth. Washington, DC: Brookings Institution
Press.
52
Gibbons, M., Nowotny, H., Schwartzman, S., Scott, P., Trow, M.A. (1994), The New Production of Knowledge.
The Dynamics of Science and Research in Contemporary Societies, Thousand Oaks: SAGE Publications.
https://doi.org/10.4135%2F9781446221853
53
Zapp, M., & Powell, J. J. W. (2017). Moving towards Mode 2? Evidence-based policy-making and the changing
conditions for educational research in Germany. Science and Public Policy, 44(5), 645–655.
https://doi.org/10.1093/scipol/scw091
54
Håkansta, C., Jacob, M. (2016), Mode 2 and the Tension Between Excellence and Utility: The Case of a PolicyRelevant Research Field in Sweden. Minerva 54, 1–20. https://doi.org/10.1007/s11024-015-9288-z
50
51
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•
•
•
•
•
•
•
•
•

Descriptive work
Qualitative studies
Case studies
Surveys & cross-sectional studies
Quasi-experimental & longitudinal studies
Randomized Controlled Trials (RCTs)
Meta-analyses and reviews of experimental studies
Research synthesis papers
Scholarly books

Next, we assess the scientific power of proof of each research design or output on six criteria, of
which four relate to the quality of hypotheses and two refer to the quality of the research results.
The criteria identified for this are:
•
•
•
•
•
•

Hypotheses are conceptualizable, i.e., there is a conceptual framework or even a theory behind
the hypotheses.
Hypotheses are testable, i.e., they lend themselves to rigorous testing, leading to discrete
conclusions of confirmation or rejection.
Hypotheses are modellable, i.e., given there are sufficient observations, they can be integrated in
a model that is predicting empirical reality with a limited risk of error.
Hypotheses are experimentable, i.e., they lend themselves to be tested in an experimental
research design.
Results are replicable, i.e., they are able to be replicated by other researchers.
Results are generalizable, i.e., their validity extends to similar situations in different contexts.

We also assess the relevance of research findings for educational policy and practice on two
criteria.
•

•

The research findings have an acceptable position in the trade-off between depth and breadth,
i.e., they are not too specific in order to lose relevance and at the same time they are not too broad
to become meaningless.
The research findings reduce epistemic uncertainty, i.e., they contribute to expanding and
strengthening the actionable knowledge base of practitioners.

Scores on each of the criteria can vary between 0, 1, 2 and 3, in ascending order of strength. The
scores are based on the author’s own expert opinion and do not involve any real measurement.
As such, they certainly are disputable. The scores are given according to the typical quality of
each research design or output. Obviously, there is a large variation even within the same
category, so the score refers to a perceived median value.
Table 1 shows the scores of each research design or output on the criteria and dimensions. The
scores for the six criteria of power of proof are added into one score and the scores for the two
criteria of relevance are also added, so that we have total scores for each of the two dimensions.
Figure 6 plots the scores on the two dimensions.
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Table 1. Assessment of research designs or outputs on power of proof and relevance
Research design or output

Hypotheses are:

Empirical results are:

Relevance

Conceptualizable

Testable

Modellable

Experimentable

Replicable

Generalizable

Power of proof

Breadth/depth

Reduces epistemic uncertainty

Relevance

Scholarly books

2

1

1

0

0

2

6

3

3

6

Research synthesis papers

3

2

2

1

2

2

12

3

2

5

Meta-analyses and reviews of
experimental studies
Randomized Controlled Trials
(RCTs)
Quasi-experimental & longitudinal
studies

3

3

3

3

3

3

18

1

2

3

3

3

2

2

3

2

15

1

1

2

3

3

2

1

2

2

13

2

3

5

Surveys & cross-sectional studies

3

2

1

0

2

2

10

2

3

5

Case studies

2

1

0

0

1

1

5

2

2

4

Qualitative studies

2

0

0

0

0

1

3

2

2

4

Descriptive work

1

0

0

0

0

0

1

1

1

2
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6
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Figure 6. Two-dimensional mapping of research designs or outputs

This framework is superior to the one-dimensional pyramid of evidence presented in Figure 2 by
integrating multiple criteria into the dimension of power of proof and by combining it with a
dimension of relevance. What is clear is that scientific power of proof and relevance for policy
and practice are two mutually independent dimensions. The Pearson correlation between the two
dimensions over the nine research designs or outputs actually is very close to zero: -.05. So, in
general, there seems to be a trade-off between scientific quality and practical relevance with the
scientifically more rigorous designs or outputs being inferior to less rigorous ones in terms of
relevance. However, the interesting observation is that at the level of each individual design or
output the interaction of the two dimensions is quite unique. The trade-off doesn’t show up at the
level of individual research designs or outputs.

Profiles of the nine research designs or outputs
The following sections do not aim to provide a systematic introduction into research methods.
There are many handbooks and online resources to introduce readers into research methods. 55
The following sections mainly serve to discuss how the two dimensions, scientific power of
proof and relevance, behave in specific research designs, in order to strengthen the argument for
pluralism.

Descriptive research
Descriptive research is the lowest, entry-level research in the hierarchical approach to scientific
research. In fact, it is not even accounted for in most variants of the pyramid of evidence.
Descriptive research aims to accurately and systematically describe a phenomenon, a population
55

See for example the excellent overview in https://www.scribbr.com/methodology/
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of a situation. Descriptive research is an appropriate choice when the research aim is to identify
characteristics, frequencies, trends, and categories. It is useful when not much is known yet about
the topic or problem, and when the first thing to do is to explore the research object. Explorative
studies are a form of descriptive research. Before you can research why something happens, you
need to understand how, when and where it happens. 56
As an example, a recent study to explore the use of mobile evidence-based practice app by
students in health and social care programs van be mentioned. 57 A descriptive approach was used
to explore, categorize, and compare students’ experiences.

Descriptive research
Conceptualizable
3
Reduces epistemic
uncertainty

2

Testable

1
Breadth/depth

Modellable

0

Generalizable

Experimentable
Replicable

Figure 7. Profile of Descriptive work

As shown in Figure 7, descriptive research scores low on all criteria of scientific power of proof
but can lead to conceptualization and to some degree of generalization. On the two criteria for
relevance, it has some value. The basic significance of this kind of research design is that it is a
stepping stone towards other research approaches. Without exploring a phenomenon, it is very
difficult to design more powerful research and to ask the right kind of research questions.

https://www.scribbr.com/methodology/descriptive-research/.
Johnson, S. G., Titlestad, K. B., Larun, L., Ciliska, D., & Olsen, N. R. (2021). Experiences with using a mobile
application for learning evidence-based practice in health and social care education: An interpretive descriptive
study. PLoS ONE, 16 (7 July). https://doi.org/10.1371/journal.pone.0254272
56
57
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Qualitative studies
There are many definitions and approaches to qualitative research. Proponents of qualitative
research also have their own networks, journals, organizations and research infrastructure. In its
simplest definitions, qualitative research refers to all research with non-numerical evidence.
Qualitative research relies on data obtained by the researcher from first-hand observation,
interviews, questionnaires (on which participants write descriptively), focus groups, participantobservation, recordings made in natural settings, documents, case studies, and artifacts.
Qualitative methods include ethnography, grounded theory, discourse analysis, and interpretative
phenomenological analysis. 58 Qualitative research methods are often used in order to have a deep
understanding of how people experience the world, to respect the meaning people attach to the
phenomena studies and to avoid the reductionism of quantitative approaches.
A good, recent example is this study of sharing and reusing open education resources by
educators in Dutch educational institutions. 59 The study relied on in-depth interviews with 55
educators in order to provide recommendations to developing effective policies to raise
awareness, organize adequate support and provide time to experiment with open educational
resources.

Qualitative studies
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Figure 8. Profile of Qualitative studies

https://en.wikipedia.org/wiki/Qualitative_research
Schuwer, R. & Janssen, B. (2018). Adoption of Sharing and Reuse of Open Resources by Educators in Higher
Education Institutions in the Netherlands: A Qualitative Research of Practices, Motives, and
Conditions. International Review of Research in Open and Distributed Learning, 19(3).
https://doi.org/10.19173/irrodl.v19i3.3390
58
59
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As Figure 8 illustrates, qualitative studies can potentially lead to strong conceptualization, but
generally score low on most other criteria for scientific power of proof. It also should be noted
that too often the label ‘qualitative research’ is used to mask the lack of rigor in research design.
On the other hand, qualitative research potentially can lead to very relevant findings, both with
regard to reducing epistemic uncertainty on topics and issues where quantitative research fails to
produce evidence, and with regard to the depth of understanding. Qualitative research is an
important and indispensable part of the research landscape in education and should be
recognized in its own right. When done well, it is certainly not inferior to quantitative or
experimental research and it fills the knowledge deficit in education in areas where experimental
research is not able or willing to go.

Case studies
A case study is an in-depth, detailed examination of a particular case (or cases) within a realworld context. A case study does not necessarily have to be one observation (N=1), but may
include many observations (one or multiple individuals and entities across multiple time periods,
all within the same case study). 60 Case studies are often used in medicine, social care, business
studies, but also as a pedagogical tool in various education programs. A case study is an
appropriate research design when you want to gain concrete, contextual, in-depth knowledge
about a specific real-world subject. It allows you to explore the key characteristics, meanings,
and implications of the case. In most instances, case studies are a form of qualitative research,
but some descriptive statistics can also be used.

Case studies
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Figure 9. Profile of Case studies

60

https://en.wikipedia.org/wiki/Case_study
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There are plenty of examples of good case studies in educational research. An example is a case
study of how school leaders and educators view the integration of immigrant and refugee
children in schools. 61 Through semi-structured interviews, the research collects a good insight
into how school leaders and practitioners see the challenges and is able to point to gaps and
distortions in their views.
Figure 9 presents the profile of case studies over the eight criteria. Case studies show marked
progress in scientific power of proof over descriptive and qualitative studies, by their potential to
lead to conceptualization, by their capacity to lead to or to be led by testable hypotheses, and by
their (still low) degree of replicability and potential generalization. As qualitative studies, they
can – of done well – lead to important insights into certain phenomena, leading to less epistemic
uncertainty. Incidental and anecdotal knowledge plays an important role in education. Every
teacher knows his or her preferred anecdotes about what works and what doesn’t. Despite the
methodological limitations, such knowledge “sticks” and plays an important role in professional
experiential knowledge.

Surveys and cross-sectional studies
Surveys are a good way to collect data across large populations on characteristics, preferences,
opinions or beliefs of people. In education, international large-scale assessment (ILSA) surveys,
like PISA, TIMSS, PIRLS or PIAAC have become very popular. These surveys include
assessments administered to large populations, either at school or at home. Surveys are mostly
administered to a sample of the population. Various sampling methods are available, but
representative sampling is most-widely used. Census-based surveys are sometimes administered
for administrative data-collections and offer the opportunity to have data of entire populations.
Surveys lend themselves to cross-sectional analysis, where relationships between variables at a
single point in time are analyzed. Cross-sectional analysis allows for relationships or correlations
between variables, but do not allow to draw conclusions on causal inferences. Still, quite
sophisticated analyses are possible with cross-sectional data collections.
Cross-sectional analyses of survey data are particularly important in cross-national research, such
as most reports on PISA data illustrate. A good example is a study of the relationship between
family background, academic achievement in high school and access to high-status postsecondary institutions in three countries. 62 Cross-sectional analysis allows to control variables in
order to see what happens with the relationship between other variables.
Cross-sectional analysis of survey data is an important step towards better scientific proof,
compared with qualitative research or case studies. As Figure 10 shows, research is highly
conceptualizable, often driven by theory and clear hypotheses which are testable. Relationships
between variables are to some degree modellable and the research is replicable with other survey
data on other samples or populations. Findings are to some extent generalizable, if survey
analyses are sufficiently robust. Such analyses also produce highly relevant findings with
61
Lundberg, O. (2020). Defining and implementing social integration: a case study of school leaders’ and
practitioners’ work with newly arrived im/migrant and refugee students. International Journal of Qualitative Studies
on Health and Well-Being, 15 (sup2). https://doi.org/10.1080/17482631.2020.1783859
62
Jerrim, J., Chmielewski, A. K., & Parker, P. (2015). Socioeconomic inequality in access to high-status colleges: A
cross-country comparison. Research in Social Stratification and Mobility, 42, 20–32.
https://doi.org/10.1016/j.rssm.2015.06.003
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sufficient depth and breadth. A lot of the evidence in contemporary educational policy and
practice is based on cross-sectional analyses. Such analyses have contributed immensely to
deeper understanding of, for example, the relationships between background variables and
educational achievement and have strengthened the call for more equitable policies. The main
handicap is that such analyses fall short in providing conclusive answers to questions about
causality, which limits their power to inform policy interventions. Unfortunately, it is not rare to
see cross-sectional studies where conclusions are formulated as if they were causal relationships.

Surveys & cross-sectional studies
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Figure 10. Profile of Surveys and cross-sectional studies

Quasi-experimental and longitudinal studies
In longitudinal studies, researchers repeatedly collect data from the same individuals to detect
any changes that might occur over a period of time. In contrast to cross-sectional survey data,
longitudinal data collections can allow to make inferences about causal relationships between
variables. In a quasi-experimental research design independent variables are manipulated without
subjects being randomly assigned, in order to detect cause-and-effect relationships. Quasiexperimental research design studies are becoming increasingly frequent in educational
research. 63
A good example of a longitudinal study is the use of longitudinally linked PISA and
administrative data to study the impact of inquiry-based teaching practices on students’ learning

Gopalan, M., Rosinger, K., & Ahn, J. bin. (2020). Use of Quasi-Experimental Research Designs in Education
Research: Growth, Promise, and Challenges. Review of Research in Education, 44(1), 218–243.
https://doi.org/10.3102/0091732X20903302
63
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outcomes. 64 And an example of a quasi-experimental research design is a study of the impact of
educational tracking on interpersonal trust. 65 The study used policy reforms as the manipulated
independent variable to observe changes in the dependent variables.
As Figure 11 illustrates, the scientific power of proof of longitudinal and quasi-experimental
research design again increases, compared to survey research. Hypotheses are now fully testable
and to some extent modellable and even experimentable. Replicability and generalizability
remain reasonably high. The relevance of such research is high. The main shortcoming of this
kind of research is the scarcity of suitable data collections and the expensive nature of planning,
designing and maintaining longitudinal data collections. But to the extent they are available, such
research is potentially very powerful and relevant.
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Figure 11. Profile of Quasi-experimental & longitudinal studies

Randomized controlled trials
A randomized controlled trial (RCT) is a sophisticated experimental design where participants
are randomly assigned to an experimental group and a control group, in order to control for as
much variables as possible. RCTs are mainly used to study the effect of interventions. When

64
Jerrim, J., Oliver, M., & Sims, S. (2019). The relationship between inquiry-based teaching and students’
achievement. New evidence from a longitudinal PISA study in England. Learning and Instruction, 61, 35–44.
https://doi.org/10.1016/j.learninstruc.2018.12.004
65
Österman, M. (2021). Can We Trust Education for Fostering Trust? Quasi-experimental Evidence on the Effect of
Education and Tracking on Social Trust. Social Indicators Research, 154(1), 211–233.
https://doi.org/10.1007/s11205-020-02529-y

© Center for Curriculum Redesign – 2022 All Rights Reserved

25

designed and implemented well, RCTs can control confounding variables and can lead to quite
strong findings about treatment effects. 66
A nice example is a study testing whether instructors’ use of different diversity approaches
impacted the learning of new math and science content among students of color and white
students. 67 Students were randomly assigned to different treatment groups and control group.
The study could demonstrate that the underlying diversity philosophy of teachers influenced the
effectiveness of student learning among students of color. Another example is a study of how
clicker-based technology in formative assessments among Dutch secondary school physics
students reduce test anxiety and increase performance. Random assignment of students over
control and treatment groups enabled the researchers to find causal relationships between the
technological tools and the outcomes. 68
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Figure 12. Profile of Randomized Controlled Trials (RCTs)

Figure 12 shows that the scientific power of proof of RCTs is high. If developed well,
hypotheses are conceptualizable, testable, modellable, experimentable and replicable. Findings
are strong and can lend themselves easily to generalization. However, on the criteria of
relevance, RCTs score much lower. Because of the requirements of the design, they often focus

https://en.wikipedia.org/wiki/Randomized_controlled_trial
Good, J. J., Bourne, K. A., & Drake, R. G. (2020). The impact of classroom diversity philosophies on the STEM
performance of undergraduate students of color. Journal of Experimental Social Psychology, 91.
https://doi.org/10.1016/j.jesp.2020.104026
68
Molin, F., Cabus, S., Haelermans, C. et al. (2021). Toward Reducing Anxiety and Increasing Performance in
Physics Education: Evidence from a Randomized Experiment. Research in Science Education, 51 (Suppl 1), 233–
249. https://doi.org/10.1007/s11165-019-9845-9
66
67
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on quite narrow problems. Breadth and depth of RCT studies are generally quite limited, so that
they reduce epistemic uncertainty in the education sector only marginally.
However, as we have seen, RCTs are quite prominent in educational research and a lot of
progress has been made over the years. 69 Their growth is partly a result of policies of research
funding agencies who see them as the gold standard of educational research. Researchers are
strongly incentivized to develop RCTs to study the impact of specific educational interventions.
The debate is far from closed, but questions can be asked about whether the added value of RCTs
to increase and expand the evidence base in education is high enough to warrant their priority in
research policies. The replicability of RCTs is high in theory, but in practice often limited. 70

Meta-analyses and reviews of experimental research
As more and more experimental design studies such as RCTs in education research are becoming
available, also review studies are becoming more frequent. Reviews of experimental studies and
meta-analyses, for example of effect sizes, are very useful in synthesizing the research literature
and in evaluating the strength of the research evidence. Reviews often quantitatively synthesize
the evidence using a meta-analysis, which is a statistical analysis tool to synthesize results from
multiple studies. It’s a statistical analysis that combines the results of two or more studies,
usually to estimate an effect size.
There are many excellent examples of review studies in education research. For example, a
review study examined the research literature on the effectiveness of direct instruction curricula
to find that all expected educational effects were positive with good effect sizes. 71 Another study
reviewed the research evidence on early non-cognitive skills development on educational and life
outcomes and found that the quality of most research designs was too low to derive strong
conclusions. 72
Meta-analyses of experimental studies are very powerful from a scientific point of view. That’s
why, in Figure 13, they score very high on all criteria of power of proof. Hypotheses are
conceptualizable, testable, modellable, experimentable, and replicable. By integrating all
available research such studies arrive at generalizable conclusions. However, on criteria of
relevance, such studies are much weaker. Many meta-analyses point to weaknesses in the
research literature and come to conclusions which are often sobering. For example, they
conclude that effect sizes are estimated too high or that there is conflicting evidence. From a
scientific point of view, these are very valuable conclusions, but they decrease the power to
reduce the epistemic uncertainty in the education system. Because such studies are often rather
Connolly, P., Keenan, C., Urbanska, K. (2018). The trials of evidence-based practice in education: a systematic
review of randomised controlled trials in education research 1980–2016, Educational Research, 60:3, 276291, https://doi.org/10.1080/00131881.2018.1493353
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2020). Educational Research and Evaluation, 27(1–2), 12–34. https://doi.org/10.1080/13803611.2021.2022315
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Stockard, J., Wood, T. W., Coughlin, C., & Rasplica Khoury, C. (2018). The Effectiveness of Direct Instruction
Curricula: A Meta-Analysis of a Half Century of Research. Review of Educational Research, 88(4), 479–507.
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narrow in scope, limited to a well-defined research question that is analyzed in a systematic way,
they also lack the breadth needed to inform educational policy and practice.

Meta-analyses and reviews of experimental
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Figure 13. Profile of Meta-analyses and reviews of experimental studies

Research synthesis papers
Compared with meta-analyses and review studies, research synthesis papers have somehow more
modest scientific ambitions. They mainly aspire to synthesize the available research literature.
They do not necessarily aim to critically review and evaluate methods used. Still, a good
research synthesis allows to test and validate hypotheses, understand key processes, and better
design future research efforts. They are not only invaluable for the research community, but also
serve to translate and transmit the available evidence to a wider audience in the education
system. Good research synthesis papers, which are more than just summaries of literature, are
rather rare in educational research. Apart from the obligatory literature review in papers and
theses, few researchers devote time and energy to produce good synthesis papers. Research
funding agencies are not sufficiently rewarding such papers. That’s the reason why research
synthesis papers are often produced by intermediary organizations, brokerage institutions or
sectoral agencies.
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A good example is this synthesis of gender inequities in STEM in K-12 education in the US. 73
Or the review of all available evidence on vocational education and training for secondary
students in Australia. 74
Figure 14 shows that on criteria of scientific power of proof research synthesis papers often do
not score as well as rigorous review studies and meta-analyses. Hypotheses are not always
formulated in a systematic way that can lead to testable, modellable, and experimentable
hypotheses. On the other hand, synthesis papers add enormously to criteria of relevance. They
combine depth and breadth and lead to relevant insights that reduce epistemic uncertainty in the
sector.
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Figure 14. Profile of Research synthesis papers

Scholarly books
The last research output we will discuss is the scholarly book. Books written by scientific
scholars often take a wide perspective and discuss the scientific evidence in relation to broad
social and policy issues. They serve both to synthesize the evidence, but also to put the evidence
into a specific orientation. They present research, analyze trends, and otherwise communicate
with their peers in the same field, as well as with practitioners and the general public. As such,
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books provide an invaluable contribution to the landscape of evidence and often stimulate
debate.
Good examples of scholarly books in education really abound. Take for example this book by
Audrey Watters on the history of personalized learning. 75 Or Stan Dehaene’s seminal book on
learning science. 76
As Figure 15 demonstrates, the scientific power of proof of scholarly books is quite modest.
Although most scholarly books written by scientists and researchers rely on abundant scientific
research, the books themselves do not aspire to contribute to the research base. Their power is in
using the research evidence to make a relevant contribution to the field, not only the scientific
field but also the field of policy, practice, and the wider public debate. Such books help
enormously to reduce epistemic uncertainty and they often have an excellent combination of
breadth and depth.
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Figure 15. Profile of Scholarly books

Conclusions
Education research has grown significantly over the past decades, both in quantity and quality.
Yet, it still fails to provide the quantity and quality of evidence expected by the education
system. The most immediate challenge for education research simply is to accelerate its
quantitative growth and quality. As education systems expand and social expectations surge,
teachers, school leaders and policymakers are confronted with ever more diverse and difficult
75
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challenges which they cannot solve without more abundant and better research evidence. To
meet the knowledge needs of education systems, higher quantity and better quality of education
research is desperately needed.
Despite the growth of educational research and expanding intermediate systems of knowledge
brokers and various kinds of institutions active with translating and transmitting research
evidence into the system, the current situation is one of huge knowledge deficits and epistemic
uncertainties. Education practitioners solve this deficit by tapping into alternative knowledge
systems such as teachers’ professional and experiential knowledge. Although barely grounded on
solid research evidence, the experiential nature of professional knowledge provides guidance to
practitioners when research evidence is lacking. But this situation should not endure.
Policies trying to strengthen educational research have mostly aimed to prudently expand its
quantity while arguing for more rigor. The quality issues in educational research, which are very
real and pressing, are considered to be tackled by insisting on more rigorous research methods.
In the US and other countries, this argument has taken the shape of a rather strong focus on
randomized controlled trials as the gold standard of research at the top of the pyramid of
evidence. A hierarchical view on quality of educational research has been promoted and widely
adopted by policy makers and research funding agencies.
It certainly is the case that much educational research lacks sufficient rigor in design and
methodology. But it would be a mistake to think that more rigor automatically means more
research at higher levels of the pyramid of evidence, such as RCTs and experimental research.
This approach risks to fall in the trap of a trade-off between quality and relevance. RCTs are
often rather narrow in scope, precisely because of the methodological requirements. While they
provide powerful scientific proof on specific issues, they are simply too limited to significantly
address the knowledge deficit in education systems.
We need to move to a more pluralist perspective, where power of proof and relevance are seen as
equally important dimensions of research quality. A pluralist approach, rather than a hierarchical,
would value both criteria of scientific power of proof and criteria of relevance. Some research
approaches and outputs produce very valuable knowledge for teachers, school leaders and
policymakers, with maybe lower power of proof, but with better depth, breadth, and capacity to
reduce epistemic uncertainty. A pluralist approach to educational research should not be seen as
an argument against rigor and quality of research design and methodology. It is an argument to
constantly evaluate the two dimensions of power of proof and relevance when making decisions
about research.
In this perspective, education desperately needs more research outputs which score high on
criteria of relevance such research synthesis papers and scholarly books. It also needs more
research that combines high – if not top – scientific power of proof with high relevance, such as
surveys, cross-sectional analysis, longitudinal studies, and quasi-experimental design studies.
Such outputs contribute better to solve the knowledge needs of education systems than for
example experimental studies and RCTs, which are very costly and difficult to implement.
A change in course of educational research is needed.
_________________________________
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