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Abstract 

Objec4ve 

To map open educaFonal resources on how to jusFfy, design, conduct, analyse, and share 

randomised clinical trials of healthcare intervenFons.  

 

Design 

Landscape analysis.  

 

Data sources 

SystemaFc searches of mulFple databases of biomedical literature using ASReview, a 

machine learning assisted systemaFc review tool, to screen the most relevant records. 

Manual searches of general websites, regulatory and clinical trial unit websites, and online 

learning portals.  

 

Main outcomes 

CategorisaFon and reporFng of included resources according to type (e-learning, dedicated 

trial pla^orm, sca_ered website material, e-books, and videos), format (guidance, 

templates, research publicaFons, and tools), and trial stage content (jusFficaFon, design, 

conduct, analysis, and sharing).  

 

Results 

We included 63 open educaFonal resources categorised as dedicated trial portals (n=22), e-

learning courses (n=20), sca_ered website material (n=10), videos and webinars (n=9), and 

e-books (n=2). Various formats were used and the content distribuFon according to trial 

stage was skewed towards design (n=47) and conduct (n=51), with fewer resources on 

jusFficaFon (n=12), analysis (n=27), and sharing (n=23). Few resources provided clear and 

instrucFve navigaFon roadmaps for users or catalogued their content according to the 

clinical trial lifecycle. 

 

Conclusion 
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We idenFfied a range of open educaFonal resources on how to jusFfy, design, conduct, 

analyse, and share randomised clinical trials. Most content focused on trial design and 

conduct, whereas some aspects of trial jusFficaFon were enFrely absent. Most resources 

lacked a clear roadmap to catalogue the content. The available resources provide valuable 

and extensive informaFon, but users must be wary of important gaps in the exisFng 

landscape of educaFonal material on randomised clinical trials. New open educaFonal 

resources should provide clear roadmaps and address the underprioriFsed areas of the trial 

life cycle. 

 

Review registra4on 

h_ps://doi.org/10.1101/2024.02.16.24302873 (preprinted 17 February 2024). 

 

 

Summary boxes 

What is already known on this topic 

• Most conducted randomised clinical trials do not inform clinical pracFce and may be 

considered research waste.  

• A lack of access to learning materials on how to jusFfy, design, conduct, analyse, and 

share randomised clinical trials may be one possible factor to research waste. 

• We decided to map open educaFonal resources on randomised clinical trials to 

create a one-stop collecFon and to idenFfy gaps in the landscape.  

 

What this study adds 
• We idenFfied an array of open educaFonal resources, covering large parts of the 

clinical trial life cycle.  

• There are important gaps in the landscape, most importantly regarding the 

jusFficaFon of new randomised clinical trials.  
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Introduc-on 

Many randomised clinical trials (RCTs) of healthcare intervenFons do not inform clinical 

pracFce and are considered research waste.1-7 Trials may not be informaFve if they are not 

jusFfied by systemaFcally considering previous research, not designed opFmally, incorrectly 

analysed, and not reported transparently.8, 9 Recent analyses of clinical trials’ 

informaFveness assessed various indicators such as scope (i.e. was the clinical quesFon 

relevant), feasibility (i.e. was the trial possible to conduct), reliability (i.e. were the trials at 

risk of bias), and transparency (i.e. were the methods and results completely reported). One 

study of 125 diabetes, ischaemic heart disease, and lung cancer trials found only 26% 

informaFve.10 Another study of 347 gynaecology and obstetrics trials found only 10% of 

trials informaFve.11 Meta-epidemiological analyses corroborate these assessments; nine of 

10 trials included in recent Cochrane systemaFc reviews were rated as high or unclear risk of 

bias,12 and only one in 10 effecFve healthcare intervenFons were supported by high quality 

evidence.13 

 

There may be several reasons for this lack of ‘informaFveness’ in contemporary clinical trials: 

it may not be a priority during graduate and postgraduate training to teach the scienFfic 

reasoning behind clinical trials; access to freely available quality educaFonal material may be 

sparse; and researcher incenFves focus on presFgious academic publicaFons and grant 

funding, not on generaFng acFonable evidence. Finally, current clinical trial regulaFons do 

not focus on informaFveness but rather on aligning with InternaFonal Council of 

HarmonisaFon (ICH) - Good Clinical PracFce (GCP) standards.14, 15 These GCP standards are 

criFcised for making trials overly bureaucraFc16 and their introducFon was associated with a 

reducFon in the number of trials conducted in Europe.17 It is unknown if GCP improves 

informaFveness and reduces research waste. 

 

Many commercial providers offer clinical research training to pharmaceuFcal companies and 

clinical research organisaFons, which focuses primarily on GCP.18 To facilitate training for 

both industry and academic trial teams and ensure the work invested in developing exisFng 

materials is not wasted, we wanted to map publicly available online educaFonal material 

covering the whole life cycle of RCTs of healthcare intervenFons; from the iniFal ideaFon 
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and jusFficaFon to the design, conduct, analysis, and final sharing of results and data. We 

focused on free online material, colloquially known as open educaFonal resources (OER),19, 

20 which is omen used in a ‘blended learning’ setup combining face-to-face classes with 

online self-study.21, 22  

 

Methods 

We wished to idenFfy publicly available educaFonal material or open educaFonal resources 

on the jusFficaFon, design, conduct, analysis, and sharing of RCTs. We report our analysis 

according to the PRISMA reporFng guideline for scoping reviews.23 Our protocol was 

published 17 February 2024.24  

 

Eligibility criteria 

We defined open educaFonal resources as any “learning, teaching and research material in 

any format and medium that reside in the public domain”20 on how to jusFfy, design, 

conduct, analyse, and share RCTs. We searched for any free, publicly available, e-learning 

courses or other educaFonal resources and pla^orms covering any aspect of the clinical trial 

life cycle. We included resources that we deemed had potenFal to teach those interested in 

conducFng RCTs. Generic informaFon about RCTs targeted mainly at the public, e.g. 

Wikipedia, were not included. 

 

We applied no restricFons on language, publicaFon year, and content, nor did we define a 

cut-off based on the granularity and level of detail. Content that required registraFon was 

also included, provided anybody could access it. We did not search for or include solitary 

research publicaFons, e.g. guidance or instrucFons on RCTs published in tradiFonal medical 

journals, for two reasons; it would require searching systemaFcally on each of the five trial 

stages, which would consFtute a very extensive task, and many research papers are behind 

paywalls and thus would not be eligible for inclusion. Instead, we opted to search databases 

of published literature for papers describing OER or other comparable iniFaFves (e.g. 

websites or online courses) eligible for inclusion. 

 

Search strategies 
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We used a two-step approach by first ‘cold searching’ general websites using expected key 

words to idenFfy ‘seed references’ such as relevant material, videos, and resources. One 

author (KB) used these keywords and terminology to subsequently search the listed 

resources. We report exhausFvely each searched resource and search string in the Datafile 

(see link in data sharing statement). 

 

Systema)c search of medical literature databases 

To idenFfy papers describing potenFally relevant resources, the informaFon specialist (SLK) 

searched MEDLINE Ovid, Embase Ovid, Web of Science, and CINAHL (EBSCO) using a broad 

scoped compound search string consisFng of keywords relevant to the field. See Appendix, 

Supplement 1 for details.  

 

General websites 

We searched general websites to find relevant course material, including YouTube, Google, 

and Bing, screening the first 100 hits for each search.  

 

Online e-learning portals 

We searched ClassCentral, Coursera, and EdX. We did not search paid-only portals, such as 

Udemy, the Elsevier-owned pla^orm Osmosis, FutureLearn, Udacity, or other learning 

pla^orms like Online MedEd, which is a clinically oriented pla^orm. 

 

University online learning portals 

We searched a list of US and European university online learning portals. 

 

Clinical trial units 

We searched clinical trial unit websites from Denmark, Sweden, Norway, Switzerland, United 

Kingdom, United States, and internaFonal clinical trial networks. 

 

Clinical trial registries and na)onal authori)es 

We searched the websites of clinical trial registries and naFonal regulatory authoriFes.  

 

AI assisted screening  
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We used the open-source, machine learning assisted screening tool for systemaFc reviews, 

ASReview25 to screen the obtained records from our systemaFc search. One author (KB) 

screened the hits. The included hits were subsequently assessed in detail for a final decision, 

and in case of uncertainty another author (CG) was consulted to reach a decision. We had 

defined an arbitrary stopping rule of 100 consecuFve irrelevant hits in our protocol, but we 

decided to expand the screening to 1% of the total sample. We trained the ASReview 

screening algorithm on four relevant and five irrelevant records (Appendix, Supplement 2).  

 

Categorisa4on of OERs 

Classifica)on by type  

We classified the idenFfied resources into five different types: (1) e-learning courses (e.g. 

various material presented as video, text, or exercises followed by tests and a cerFficaFon of 

compleFon); (2) dedicated trial portals (e.g. websites dedicated for learning purposes on 

RCTs); (3) scaEered website material (e.g. material found on websites dedicated to other 

non-learning purposes); (4) e-books (e.g. extensive manuals or full-stack books); and (5) 

videos and webinars (i.e. either solitary or collecFons).  

 

Classifica)on by formats 

We categorised content formats as: (1) guidance/tutorial/instruc4ons (e.g. material 

intended to teach or give instrucFons on a certain ma_er either as video or wri_en 

material); (2) research publica4ons (e.g. research papers usually describing empirical work 

or collecFons of links to publicaFons); (3) documenta4on templates (e.g. checklists or legal 

documents, such as Standard of Procedures or regulatory applicaFons); (4) tools (e.g. 

applicaFons to help design, conduct, or analyse clinical trials, e.g. sample size calculator or 

randomisaFon tools). Each resource could contain mulFple formats. 

 

Classifica)on by trial stage 

Finally, we categorised each OER’s content into five trial stages, depending on where it 

belongs in the RCT life cycle: (1) jus4fica4on (e.g. how to search and assess the literature to 

decide whether a new trial is jusFfied); (2) design (e.g. how to choose populaFon, 

comparator, and design of other trial characterisFcs); (3) conduct (e.g. how to run the trial, 

adhering to GCP, and managing documentaFon); (4) analysis (e.g. how to staFsFcally analyse 
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outcome data amer trial conduct); (5) sharing (e.g. how to report trial results and data in trial 

registries and share full datasets), table 1. We idenFfied whether the resources had clear 

roadmaps mirroring the clinical trial lifecycle to navigate users. 

 

Pa4ents and Public involvement 

We did not involve paFents or the public in this landscape analysis.  

 

Changes to our protocol 

See Appendix, Supplement 3, for a list of all amendments compared to our published 

protocol. 

 

Results 

General search results 

We idenFfied a total of 63 OERs on how to jusFfy, design, conduct, analyse, and share RCTs. 

The 23 most comprehensive resources are listed in Table 2, and all OERs are listed in the 

Appendix, Supplement 4. These resources were idenFfied from our systemaFc search of 

databases (n=9), Coursera (n=9), general website searches (n=8), clinical trial unit websites 

(n=8), regulator websites (n=7), EdX (n=2), ClassCentral (n=1), trial registries (n=1), and from 

other sources (n=18). See Appendix, Supplement 4, Tables 1 to 5 for a short synopsis of each 

idenFfied resource. 

 

Our systemaFc search returned 196,533 records. We screened 2002 (1%) records and 

included 63 records for further assessment, leaving 194,531 records unscreened (Flowchart 

and screening recall curve, Panel 3). For details about the other searched resources, please 

refer to the Data File (h_ps://doi.org/10.5281/zenodo.15410961).  

 

Classifica0on of the iden0fied OERs 

The 63 included OERs varied enormously in scope, format, and target audience. From high-

level introductory e-learning courses on clinical trials to specific courses on GCP, and from 

randomly sca_ered material on clinical trial unit websites to dedicated learning pla^orms. 
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The content varied from guidance and instrucFonal documents, collecFons of links, videos, 

research publicaFons, tools, and documentaFon templates, such as case report forms.  

 

We classified the idenFfied resources into five different categories: dedicated trial portals 

(n=22); e-learning courses (n= 20); sca_ered website material (n=10); videos and webinars 

(n=9); and e-books (n=2) (Appendix, Supplement 4, Tables 1 to 5).  

 

1. Dedicated trial portals (n=22) 

These were the most elaborate and extensive resources, albeit with very different scopes 

and content. These websites were mostly developed by large research insFtuFons, like the 

NaFonal InsFtutes of Health (NIH), NaFonal InsFtute for Health and Care Research (NIHR), or 

the Swiss Clinical Trial Unit (SCTO) Network’s Pla^orm. Each of these portals offered mulFple 

resources, including guidance, instrucFons, tools, and template documents. Only few 

pla^orms, such as The Swedish Clinical Studies, Trial Forge, NIHR Clinical Trials Toolkit, and 

the NIH PragmaFc Trials Collaboratory, catalogued their content according to an explicit 

roadmap following the trial lifecycle. Most others provided informaFon in a less structured 

fashion.  

 

2. e-learning courses (n=20) 

We found courses on general overview and introducFons to RCTs (such as the CONSCIOUS II 

course) and on more specific content such as data analysis in R or how to make clinical study 

reports. Non-profit organisaFons, universiFes, and private companies all made e-learning 

courses. We idenFfied four courses on GCP. Most courses had limited background material 

and references. 

 

3. ScaDered website material (n=10) 

We idenFfied trial unit and specific disease trial network websites that contained both 

general informaFon about clinical trials and specific material on how to conduct and 

implement clinical trials. Some of these websites focused especially on documentaFon 

templates and specifics pertaining to local infrastructure or the disease topic. The European 

Medicines Agency (EMA) and FDA also publish guidance aimed primarily to inform the 

design and conduct of commercial trials. 
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4. Videos (n=9) 

We located several video collecFons on clinical trials, e.g. the recorded lectures from the US 

Food and Drug AdministraFon (FDA) annual clinical invesFgator course. One Clinical 

Research OrganisaFon maintains an acFve YouTube channel featuring over 400 small videos, 

primarily on GCP topics. We also found several solitary videos on specific trial issues. 

 

5. e-books (n=2) 

We idenFfied two full e-books, one describing the full clinical trial lifecycle and one 

specifically on data monitoring safety boards. 

 

Content analysis 

We categorised the resource content as trial jusFficaFon (n=12), design (n=47), conduct (n= 

51), analysis (n=27), and sharing (n=23) (Panel 4). Individual resource content varied from 

high-level overviews that covered all five trial stages to narrower topic-specific resources 

that addressed specific aspects in detail, such as e-courses on how to compile a clinical study 

report. Some resources contained hundreds or thousands of individual items, guidance and 

links, and other resources consisted of just one document or video; thus, there is an intrinsic 

unit-of-analysis fallacy and the numbers should not be interpreted strictly. 

 

Discussion 

General findings 

Our landscape analysis idenFfied a large array of OERs on how to jusFfy, design, conduct, 

analyse, and share RCTs. The resources varied in scope, content, quality, and their level of 

support by evidence. We found that most aspects of the clinical trial lifecycle were covered, 

yet parts of planning the trials, most importantly the jusFficaFon of a new trial were rarely 

touched upon (Panel 4). The few resources menFoning the need for a systemaFc assessment 

of exisFng evidence prior to launching a new trial, such as Clinical Studies Sweden or NIHR 

Clinical Trials Toolkit (see ‘Planning and Design’), only did so briefly, and did not provide 

specific guidance or details on how to undertake this substanFal task. Designated training 

material on how to do systemaFc reviews, prominently the Cochrane Handbook,26 also lacks 
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guidance on how to use a systemaFc review to jusFfy and design a new clinical trial. One 

dedicated pla^orm, DAC from the Bill & Melinda Gates foundaFon, focused specifically on 

improving RCT informaFveness, but a roadmap was absent and their best pracFce 

recommendaFons were not supported with references.  

 

None of the individual resources would likely suffice as single stand-alone educaFonal 

material to support the conduct of an RCT; each having some limitaFons or only menFoning 

some parts of the clinical trial life cycle superficially. Similar limitaFons were noted in an 

assessment of OERs on emergency medicine.27 It highlights an important aspect of OERs and 

a decentralised curaFon, which can lead to a skewedness and neglect of certain topics and 

over prioriFsaFon of other topics. There are likely mulFple explanaFons to the absence of 

one or more one-stop RCT resources: it is a broad and complex topic with many perspecFves 

to cover; such resources require substanFal investment and funding to develop and 

maintain; and enFre clinical trial master degree programs exist, which might be difficult to 

compete with.28, 29  

 

In 2022, to coordinate the global acFviFes of clinical trials, the World Health OrganizaFon 

(WHO) iniFated a dedicated programme of work to strengthen the clinical trials’ 

ecosystem.30 The published guidance aimed specifically to idenFfy and propose best 

pracFces for clinical trials conduct. The WHO report summarised high-level scienFfic and 

ethical principles underlying informaFve clinical trials, including the importance of jusFfying 

a new clinical trial with systemaFc reviews.30  

 

Online learning in context 

OER face several challenges compared to tradiFonal teaching material, most importantly the 

lack of coordinated ‘quality control’ (i.e. peer review and/or editorial handling) and indexing 

(i.e. meaning that it may be invisible or hard to find in the sea that is the Internet). These 

limitaFons were highlighted already 25 years ago.31 However, online learning is rapidly 

adapFng, for instance with peer reviewed medical educaFon videos,32 accredited online 

learning material,33 micro credenFals and adapFve learning pathways,34 and 

recommendaFons for making online training material findable and accessible.35 
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Like any other intervenFon in healthcare, the benefits of online learning about RCTs, such as 

easy access to informaFon, improved user knowledge and uptake, and eventually be_er 

conducted RCTs should be adequately assessed and weighed against the potenFal for harms, 

like no user knowledge gain, wasted resources on producFon, wasted Fme for the users, and 

poorer RCTs.36 SystemaFc reviews of trials (conducted before the COVID-19 pandemic) 

comparing the effecFveness of e-learning with tradiFonal classroom teaching of healthcare 

students and professionals reported ambiguous effects. A review of 59 RCTs (6750 students) 

found that e-learning was equivalent to, or be_er than, tradiFonal teaching measured on 

knowledge gain and course saFsfacFon.37 A review of 16 RCTs (5679 healthcare 

professionals) found small to no differences measured on skills, knowledge, and on paFent 

outcomes.38 Another systemaFc review including seven RCTs (638 healthcare students and 

professionals) found insufficient evidence on e-learning’s impact on paFent outcomes.39  

 

The comparison between blended learning and tradiFonal teaching seems more 

favourable:40 a systemaFc review of postgraduate physician training (74 RCTs and 19 cluster 

trials; 16.895 parFcipants) found no, or be_er, effects of blended learning assessed on 

knowledge outcomes.41 Another systemaFc review of RCTs and non-randomised studies 

across medical educaFon sevngs (56 studies; 9.943 parFcipants) found mainly superior 

knowledge outcomes of blended learning.42 These trials were also conducted before the 

COVID-19 pandemic. User avtude, uptake, and interest in online learning has likely changed 

as has the educators’ design, delivery, and implementaFon consideraFons.43 Thus, the 

generalisability of these results may be limited.  

 

Recommenda4ons for future OER research and design 

There are no agreed core outcome sets in intervenFonal educaFon studies to assess the 

effecFveness of different teaching modaliFes.44 Furthermore, the cost savings associated 

with online learning compared to tradiFonal teaching may not be as favourable as one 

would expect.45 This highlights the need for further research assessing how to best design, 

deliver, and measure online learning experiences.46 It also highlights that new open 

educaFonal resources must take into consideraFon exisFng evidence to be cost-effecFve. A 

2022 survey of 7000 university students across five conFnents idenFfied that most students 

are not content with current e-learning opFons and that clear course structures and 
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roadmaps are valued the most.47 In another survey of 2000 students who, due to the COVID-

19 pandemic, were taught a course in evidence-based medicine in three different modes 

(tradiFonal classroom, online only, or blended learning), the blended approach was superior 

both objecFvely (student test scores and fail rates) and subjecFvely (student saFsfacFon).48 

We summarise five key feature suggesFons for developing future OERs on RCTs in Panel 5. 

 

Limita0ons to our analysis 

This landscape analysis has limitaFons. Firstly, our decision to use ASReview and screen only 

1% of the total sample of records from our systemaFc search is acknowledged. We decided 

that the cost-benefit of screening more hits would likely yield few to none extra eligible 

resources based on the plateauing recall curve (Panel 3). Secondly, the topic and the 

significant variability in the types of resources assessed, ranging from dedicated learning 

pla^orms to individual videos, made it challenging to establish strict inclusion/exclusion 

criteria. This complexity led to many potenFally quesFonable decisions, such as determining 

whether a specific part of a website should be included or whether a single short video 

qualifies as educaFonal material. As a result, this landscape analysis does not represent an 

exhausFve collecFon of all educaFonal resources. However, we believe to have captured the 

most visible (and potenFally impac^ul) resources. Thirdly, we did not include individual 

published academic papers or overviews, such as this paper on web-based resources for 

staFsFcians working in the pharmaceuFcal industry.49 We searched systemaFcally for 

academic papers describing OERs, whereas we did not search systemaFcally for relevant 

individual papers on topics pertaining to the trial life cycle stages. Such efforts would have 

required a large number of systemaFc reviews, which was beyond the scope of this project. 

Fourth, we did not analyse each individual OER in minute detail, as we determined that 

these resources are likely frequently updated (or even removed), thus it offers limited value 

to most readers compared to providing a simple overview. We also abstained from in-depth 

quanFtaFve analyses of the format and content, for example, if the recommended pracFce 

was evidence-based. Fimh, our content analysis is limited by the unit-of-analysis fallacy; 

some resources were exhausFve and contained hundreds or thousands of individual 

guidance, tools, and instrucFons while other resources were solitary guidance or videos. The 

content analysis is therefore only suggesFve of the OER landscape. Finally, most included 

resources came from a few major insFtuFons and organisaFons, such as NIH and NIHR, and 
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the generalisability of material from these insFtuFons may not be applicable for 

invesFgators in every sevng. This analysis should be considered a live document that ought 

to be regularly updated; thus, readers are encouraged to share relevant resources that we 

have not idenFfied.  

 

Conclusions 

We idenFfied a plethora of OERs on RCTs; however, neither individually nor collecFvely did 

they comprehensively cover all aspects of conducFng jusFfied, efficient, and informaFve 

clinical trials. Most evidently, the need for conducFng updated systemaFc reviews as part of 

the planning and jusFficaFon of a new clinical trial was absent from most assessed 

resources. Future OERs on RCTs may also consider creaFng instrucFve roadmaps to guide 

users and fill the gaps idenFfied in the exisFng catalogue of content from this analysis with 

evidence-supported guidance and instrucFons.  

 

 

Acknowledgements 

KB conceived the idea and wrote the first dram. SLK did the systemaFc searches. All authors 

revised the manuscript, and all agreed on the final version. We thank Vasee Moorthy, John 

Owuor, and Wei Zhang from WHO’s Science Division for input on earlier drams. 

 

 

Conflicts of interest 

KB and CG are developing a publicly available, freely accessible blended learning curriculum 

on randomised clinical trials. FS is a co-applicant on the CONSCIOUS II program and leads the 

Trial Forge Centre in University College Cork. ST leads Trial Forge. SLK reports no conflicts. 

None of the authors have financial conflicts related to the topic.  

 

Data sharing statement 

The complete dataset is available from the Zenodo repository at 

h_ps://doi.org/10.5281/zenodo.15410961.  

 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted May 16, 2025. ; https://doi.org/10.1101/2025.05.16.25327604doi: medRxiv preprint 

https://doi.org/10.5281/zenodo.15410961
https://doi.org/10.1101/2025.05.16.25327604
http://creativecommons.org/licenses/by/4.0/


OER Landscape analysis (2025)   15 

Funding statement 

Copenhagen Trial Unit, Centre for Clinical IntervenFon Research, Denmark paid the salaries 

of KB, SLK, and CG. 

 

Transparency statement 

The lead author (the manuscript's guarantor) affirms that the manuscript is an honest, 

accurate, and transparent account of the study being reported; that no important aspects of 

the study have been omi_ed; and that any discrepancies from the study as originally 

planned (and, if relevant, registered) have been explained. 

 

References 

1. Chalmers I, Glasziou P. Avoidable waste in the producFon and reporFng of research 

evidence. Lancet 2009;374:86-9. 

2. Chalmers I, Bracken MB, Djulbegovic B, et al. How to increase value and reduce waste 

when research prioriFes are set. Lancet 2014;383:156-65. 

3. Ioannidis JPA, Greenland S, Hlatky MA, et al. Increasing value and reducing waste in 

research design, conduct, and analysis. Lancet 2014;383:166-75.  

4. Salman RAS, Beller E, Kagan J, et al. Increasing value and reducing waste in 

biomedical research regulaFon and management. Lancet 2014;383:176-85. 

5. Chan AW, Song F, Vickers A, et al. Increasing value and reducing waste: addressing 

inaccessible research. Lancet 2014;383:257-66. 

6. Glasziou P, Altman DG, Bossuyt P, et al. Reducing waste from incomplete or unusable 

reports of biomedical research. Lancet 2014;383:267-76. 

7. Glasziou P, Chalmers I. Is 85% of health research really “wasted”? BMJ Opinion 14 

January 2016, h_ps://blogs.bmj.com/bmj/2016/01/14/paul-glasziou-and-iain-

chalmers-is-85-of-health-research-really-wasted/.  

8. Zarin DA, Goodman SN, Kimmelmann J. Harms from uninformaFve trials. JAMA 2019; 

322:813-4. 

9. Prowse S, Treweek S, Brazzelli M, Bruhn H. Improving trial informaFveness: Insights 

from a rapid review of global research on how to ensure trials are useful. 16 Dec 

2024; h_ps://dx.doi.org/10.2139/ssrn.5053709.  

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted May 16, 2025. ; https://doi.org/10.1101/2025.05.16.25327604doi: medRxiv preprint 

https://blogs.bmj.com/bmj/2016/01/14/paul-glasziou-and-iain-chalmers-is-85-of-health-research-really-wasted/
https://blogs.bmj.com/bmj/2016/01/14/paul-glasziou-and-iain-chalmers-is-85-of-health-research-really-wasted/
https://dx.doi.org/10.2139/ssrn.5053709
https://doi.org/10.1101/2025.05.16.25327604
http://creativecommons.org/licenses/by/4.0/


OER Landscape analysis (2025)   16 

10. Hutchinson N, Moyer H, Zarin DA, Kimmelmann J. The proporFon of randomized 

controlled trials that inform clinical pracFce. eLife 2022; 11:e79491. 

11. Van‘t Hoom J, van Dijk CE, Axfors C, et al. Few randomized trials in preterm birth 

prevenFon meet predefined usefulness criteria. J Clin Epidemiol 2023;162:107-17.  

12. Pirosca S, Shiely F, Clarke M, Treweek S. ToleraFng bad health research: the 

conFnuing scandal. Trials 2022;23:458. 

13. Howick J, Koletsi D, Ioannidis JPA, Madigan C, Pandis N, Loef M, et al. Most 

healthcare intervenFons tested in Cochrane Reviews are not effecFve according to 

high quality evidence: a systemaFc review and meta-analysis. J Clin Epidemiol 

2022;148:160-9. 

14. Hoffmann JM, Blümle A, Grossmann R, Yau H, Lang B, Bradbury C. Toward a global 

harmonizaFon of service infrastructure in academic clinical trial units: an 

internaFonal survey. Front Med 2023;10: 1252352. 

15. Bechtel J, Chuck T, Forrest A, Hildebrand C, Panhuis J, Pa_ee SR, et al. Improving the 

quality conduct and efficiency of clinical trials with training: RecommendaFons for 

preparedness and qualificaFon of invesFgators and delegates. Cont Clin Trials 

2020;89:105918. 

16. McMahon AD, Conway DI, MacDonald TM, McInnes G. The unintended 

consequences of clinical trials regulaFons. PLOS Med 2009;6: e1000131. 

17. Hartmann M. Impact assessment of the European Clinical Trials DirecFve: a 

longitudinal, prospecFve, observaFonal study analyzing pa_erns and trends in 

clinical drug trial applicaFons submi_ed since 2001 to regulatory agencies in six EU 

countries. Trials 2012;13:53. 

18. TransCelerate Biophama Inc. GCP Mutual RecogniFon. h_ps://www.transcelerate-

gcp-mutual-recogniFon.com/home.  

19. Smith MS. Opening educaFon. Science 2009;323:89-93. 

20. UNESCO. Open educaFonal resources. Not dated. h_ps://www.unesco.org/en/open-

educaFonal-resources (February 2024). 

21. Cleveland-Ines M, Wilton D. Atabasca University, Canada. Commonwealth of 

Learning. Guide to blended learning. Chapter 1: Blended learning. Not dated. 

Available from: h_ps://openbooks.col.org/blendedlearning/chapter/chapter-1-

blended-learning/ (Jan 2024). 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted May 16, 2025. ; https://doi.org/10.1101/2025.05.16.25327604doi: medRxiv preprint 

https://www.transcelerate-gcp-mutual-recognition.com/home
https://www.transcelerate-gcp-mutual-recognition.com/home
https://www.unesco.org/en/open-educational-resources
https://www.unesco.org/en/open-educational-resources
https://openbooks.col.org/blendedlearning/chapter/chapter-1-blended-learning/
https://openbooks.col.org/blendedlearning/chapter/chapter-1-blended-learning/
https://doi.org/10.1101/2025.05.16.25327604
http://creativecommons.org/licenses/by/4.0/


OER Landscape analysis (2025)   17 

22. Rowe M, Frantz J, Bozalek V. The role of blended learning in the clinical educaFon of 

healthcare students: a systemaFc review. Med Teach 2012;34:e216-21. 

23. Tricco, AC, Lillie, E, Zarin, W, O'Brien, KK, Colquhoun, H, Levac, D, et al. PRISMA 

extension for scoping reviews (PRISMA-ScR): checklist and explanaFon. Ann Intern 

Med. 2018;169:467-73. 

24. Boesen K, Klingenberg SL, Gluud C. Open educaFonal resources on how to conduct 

randomised clinical trials: a protocol for a landscape analysis. Medrxiv 17 February 

2024. h_ps://doi.org/10.1101/2024.02.16.24302873.  

25. ASReview: AI-aided open source systemaFc review somware. h_ps://asreview.nl/. 

26. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA 

(editors). Cochrane Handbook for SystemaFc Reviews of IntervenFons version 

6.5 (updated August 2024). Cochrane, 2024. Available from 

www.training.cochrane.org/handbook. 

27. Stuntz R, Clontz R. An evaluaFon of emergency medicine core content covered by 

free open access medical educaFon resources. Ann Emerg Med 2016;67:649-53. 

28. University of Oxford. MSc in Clinical Trials. 11 Sep 2024. 

h_ps://www.ox.ac.uk/admissions/graduate/courses/msc-clinical-trials.  

29. University College Cork, Ireland. Clinical Trials (Online). 15 Oct 2024. 

h_ps://www.ucc.ie/en/ckx28/.  

30. World Health OrganizaFon. Guidance for best pracFces for clinical trials. 25 

September 2024. h_ps://www.who.int/publicaFons/i/item/9789240097711.  

31. Berry E, Perker-Jones C, Jones RG, et al. SystemaFc assessment of world wide web 

materials for medical educaFon: Online, cooperaFve peer review. JAMIA 1998;5:381-

9. 

32. Seam N, Richards JB, Kritek PA, et al. Design and implementaFon of a peer-reviewed 

medical educaFon video compeFFon: the best of American Thoracic Society video 

lecture series. J Grad Med Educ 2019;11:592-6. 

33. Lin M, Joshi N, Grock A, et al. Approved instrucFonal resources series: a naFonal 

iniFaFve to idenFfy quality emergency medicine blog and podcast content for 

resident educaFon. J Grad Med Educ 2016;8:219-25. 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted May 16, 2025. ; https://doi.org/10.1101/2025.05.16.25327604doi: medRxiv preprint 

https://doi.org/10.1101/2024.02.16.24302873
https://asreview.nl/
http://www.training.cochrane.org/handbook
https://www.ox.ac.uk/admissions/graduate/courses/msc-clinical-trials
https://www.ucc.ie/en/ckx28/
https://www.who.int/publications/i/item/9789240097711
https://doi.org/10.1101/2025.05.16.25327604
http://creativecommons.org/licenses/by/4.0/


OER Landscape analysis (2025)   18 

34. MarFn M, Van der Hijden P. Short courses, micro-credenFals, and flexible learning 

pathways: a blueprint for policy development and acFon: policy paper. UNESCO IIEP 

2023. h_ps://unesdoc.unesco.org/ark:/48223/pf0000384326.  

35. Garcia L, Batut B, Burke ML, Kuzak M, Psomopoulos F, Arcila R, et al. Ten simple rules 

for making training material FAIR. PLoS Comput Biol 2020;16: e1007854.  

36. Walsh K. E-learning in medical educaFon: problems with research. J Contemp Med 

Edu 2016;4:132-134. 

37. George PP, Papachristou N, Belisario JM, et al. Online eLearning for undergraduates 

in health professions: a systemaFc review of the impact on knowledge, skills, 

avtudes and saFsfacFon. J Glob Health 2014;4:010406. 

38. Vaona A, Banzi R, Kwag KH, et al. E-learning for health professionals. Cochrane Datab 

Syst Rev 2018;1:CD011736. 

39. Sinclair PM, Kable A, Leve_-Jones T, Booth D. The effecFveness of Internet-based e-

learning on clinician behaviour and paFent outcomes: a systemaFc review. Int J Nurs 

Stud 2016;57:70-81. 

40. Lockey A, Bland A Stephenson J, Bray J, AsFn F. Blended learning in health care 

educaFon: an overview and overarching meta-analysis of systemaFc reviews. J Con)n 

Educ Health Prof 2022;42:256-64. 

41. George PP, Zhabenko O, Kyaw BM, et al. Online digital educaFon for postregistraFon 

training of medical doctors: systemaFc review by the digital health educaFon 

collaboraFon. J Med Internet Res 2019;21:e13269. 

42. Vallée A, Blacher J, Cariou A, Sorbets E. Blended learning compared to tradiFonal 

learning in medical educaFon: systemaFc review and meta-analysis. J Med Internet 

Res 2020;22:e16504. 

43. Lockee BB. Online educaFon in the post-COVID era. Nature Electronics 2021;4:5-6. 

44. De Leeuw R, de Soet A, van der Horst A, et al. How we evaluate postgraduate medical 

e-Learning: systemaFc review. JMIR Med Educ 2019;5:e13128. 

45. Meinert E, Eerens J, Banks C, et al. Exploring the cost of eLearning in health 

professions educaFon: scoping review. JMIR Med Educ 2021;7:e13681. 

46. Sandars J, Patel R. The challenge of online learning for medical educaFon during the 

COVID-19 pandemic. Int J Med Educ 2020;11:169-70. 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted May 16, 2025. ; https://doi.org/10.1101/2025.05.16.25327604doi: medRxiv preprint 

https://unesdoc.unesco.org/ark:/48223/pf0000384326
https://doi.org/10.1101/2025.05.16.25327604
http://creativecommons.org/licenses/by/4.0/


OER Landscape analysis (2025)   19 

47. Child F, Frank M, Law J, Sarakatsannis J. What do higher educaFon students want 

from online learning. 7 June 2023; h_ps://www.mckinsey.com/industries/public-

sector/our-insights/what-do-higher-educaFon-students-want-from-online-learning.  

48. Zhang Y, Liu J, Liang J, et al. Online educaFon isn’t the best choice: evidence-based 

medical educaFon in the post-epidemic era  ̶  a cross-secFonal study. BMC Med Educ 

2023;23:744. 

49. Phillips A, Smith K. Web based resource for staFsFcal consultants in the 

pharmaceuFcal industry. Pharm Stat 2023; 22:408-13. 

  

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted May 16, 2025. ; https://doi.org/10.1101/2025.05.16.25327604doi: medRxiv preprint 

https://www.mckinsey.com/industries/public-sector/our-insights/what-do-higher-education-students-want-from-online-learning
https://www.mckinsey.com/industries/public-sector/our-insights/what-do-higher-education-students-want-from-online-learning
https://doi.org/10.1101/2025.05.16.25327604
http://creativecommons.org/licenses/by/4.0/


OER Landscape analysis (2025)   20 

Panel 1. Randomised clinical trial stage classificaFon 
 

Trial stage Descrip4on 

JusFficaFon DescripFon of the scienFfic consideraFons prior to deciding to conduct a 

randomised clinical trial. This includes the conduct of systemaFc reviews; 

deciding whether a new clinical trial is needed; and informing the design 

of a new trial based on previous evidence. 

Design How to choose the trial characterisFcs, such as populaFon, intervenFon, 

comparator, or outcomes, duraFon and esFmaFng the sample size. It 

also includes to miFgate methodological and pracFcal limitaFons. 

Conduct How to organise and launch the trial, including coordinaFng stakeholder 

arrangements with collaborators and regulatory authoriFes, assembling 

various trial commi_ees, adhering to Good Clinical PracFce, and capture 

data. 

Analysis How to staFsFcally analyse the various data during and amer the trial 

conduct, including binary, ordinal and conFnuous outcomes, aggregate 

and individual paFent data, and interim versus final analyses. 

Sharing How to prepare and report the trial results in trial registries, repositories, 

and in journal publicaFons. How to share trial datasets for secondary 

use, e.g. for use in systemaFc reviews, as aggregate and individual 

paFent data anonymised or pseudo-anonymised.  
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Panel 2. CharacterisFcs of 23 key open educaFonal resources 
 

Resource Funder Synopsis 
Australian Clinical Trial 
Alliance 

Public Australian 
funding 

Dedicated pla4orm with learning material on how to 
conduct clinical trials, including webinars, guidance 
documents, and extensive toolkits. 

Clinical Studies Sweden  Swedish Regions Dedicated portal to the conduct of RCTs with guidance, 
templates, and a nice roadmap. 

Clinical Trial Informa:on 
System (CTIS): online 
training modules 

European Union Dedicated learning portal with 23 modules covering the 
CTIS reporGng system and perGnent topics on trial conduct 
and reporGng. 

Clinical Trials Kiosk  University of 
Alabama at 
Birmingham 

CollecGon of guidance, templates, and tools about 
conducGng clinical trials (focused on local infrastructure). 

Clinical trials opera:ons 
specializa:on 

Johns Hopkins 
University 

Coursera course on the conduct of RCTs, divided into four 
individual topic specific courses. 

Conscious II Program  EU Erasmus Plus 
Programme 

E-learning course in 12 chapters on full RCT conduct. 

Design, Analyze, 
Communicate (DAC) 

Bill & Melinda 
Gates foundaGon 

Dedicated pla4orm to make trials more informaGve, 
including best pracGce guidance, videos, links to external 
tools, and embedded e-learning courses. 

Design and 
interpreta:on of clinical 
trials 

Johns Hopkins 
University 

Coursera course and general overview of RCTs. 

ECRIN Tools  European Clinical 
Research 
Infrastructure 
Network 

Dedicated pla4orm with various tools for specific topics, 
e.g. regulatory aspects or pla4orm trials, with guidance, 
publicaGons, tools, and templates. 

ENERI  EU Horizon 2020 Dedicated learning pla4orm on research ethics with 5 e-
learning modules (ENERI Classroom), a decision-tree tool, 
and extensive guidance documents. 

EUPATI – Open 
Classroom 

EU Dedicated pla4orm on paGent involvement in clinical 
research with toolbox and mulGple e-learning courses. 

GCP Mindset Clinical Research 
OrganisaGon (GCP 
Service) 

CollecGon of short videos on various topics, mainly GCP 
specific. 

Global Health Network  Various NGOs and 
the University of 
Oxford 

Learning portal with guidance, collecGons of links, and e-
learning courses on randomised clinical trials, e.g. GCP and 
data monitoring safety boards. 

NIHR Clinical Trials 
Toolkit 

NIHR Dedicated pla4orm on trial conduct with a clear roadmap, 
guidance and templates.  

NIH Introduc:on to the 
Principles and Prac:ce 
of Clinical Research 

NIH E-learning course and webinar collecGon on how to plan, 
design, conduct, analyse and share randomised clinicals 
(accessible unGl 1 August 2025). 

NIH Pragma:c Trials 
Collaboratory  

NIH Dedicated pla4orm for designing, conducGng, and sharing 
clinical trials with guidance, templates, and tools. 

NorCrin Method’s book Norwegian Regions Dedicated catalogue of Standard OperaGng Procedures 
pertaining to all steps of the trial life cycle. 

Research Methods 
Resource  

NIH Dedicated pla4orm on research methods for RCTs focusing 
on the design of trials with guidance, publicaGons, and 
tools. Also guidance to NIH specific requirements. 

SCTO PlaPorms  Swiss Clinical Trial 
OrganisaGon 

Dedicated pla4orm on clinical trials with guidance, 
publicaGons, tools, and templates. 

TMRN (Trials 
Methodology Research 

Health Research 
Board, Ireland 

Dedicated pla4orm for trial methodology with extensive 
training repository mainly including webinars. 
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Network) Online 
Training Resource  
Trial Forge University of 

Aberdeen 
Dedicated portal for improving RCT conduct (focus mainly 
on recruitment and retenGon) with guidance and research 
publicaGons. Contains a register of methodological 
randomised trials on how to improve the validity and speed 
of RCTs. 

Training and Resources 
in Research Ethics 
Evalua:on (TREEE) 

Various universiGes 
and NGOs  

Dedicated e-learning pla4orm on research ethics and 
resources on naGonal regulatory ethics frameworks. 

UK Trial Managers’ 
Network “The Guide to 
Efficient Trial 
Management” 

University of Oxford E-book describing all steps in trial conduct, including details 
on local and naGonal infrastructure 

 
The resource names are live links. EC = European Commission, FDA = US Food and Drug 

AdministraFon, GCP = Good Clinical PracFce, MRC= Medical Research Council, NGO = Non-

governmental organisaFon, NIH = NaFonal InsFtutes of Health, NIHR = NaFonal InsFtute for 

Health and Care Research, RCT = Randomised clinical trial.  
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Panel 3. Modified PRISMA flowchart and ASReview recall curve 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The yellow recall curve shows when the included hits were idenFfied during the screening 

phase in ASReview. Note that the recall curve only shows the screened hits, and not the 

remaining unscreened hits. The bo_om blue line shows a hypotheFcal recall curve, if the 

records were screened in random order.   
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Panel 4. Content analysis according to trial life cycle stage 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Clustering of idenFfied open educaFonal resource (OER) content separated into our five 

specified trial stages. Note that individual OERs could contain content from one or more trial 

stages, and that some resources contained hundreds or thousands of individual documents 

and tools, whereas other resources consisted of just one item. Thus, the graph is merely 

suggesFve of the covered content. 
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Panel 5. SuggesFons for designing open educaFonal resources on randomised clinical trials 

 

1. Fill the gaps: Make a needs assessment (e.g. based on this landscape analysis) and focus 

on topics that are not already adequately covered. Fill the gaps rather than contribuFng to 

research waste.  

 

2. Roadmap: Create a clear roadmap based on the clinical trial lifecycle to contextualise the 

resource’s content and to guide the user. For good examples, see NIHR Clinical Trials Toolkit 

and Clinical Studies Sweden. 

 

3. Specify the audience: Be explicit about who is the target audience (e.g. an experienced 

trial manager or a new PhD student) and whether the resource focuses on a specific context 

(e.g. trials in a specific speciality) or setup (e.g. country specific guidance).  

 

4. Use concrete examples: Provide concrete examples, for instance of templates or 

documents (e.g. an example of a standard operaFng procedure), as a supplement to high-

level or theoreFcal descripFons.  

 

5. Be evidence-based: Many aspects of trial conduct are conducted by convenFon but 

without strong evidence to support the pracFce (for examples, see Trial Forge). State clearly 

whether recommended pracFces are supported by evidence or not and provide references 

as support. 
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