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Abstract 

Employing a mixed-methods approach, this study: (a) scoped the literature for desirable characteristics of online 
learning environments; (b) analyzed and compared the available online systematic review and meta-analysis (SR/MA) 
courses; and (c) proposed an outline for a model online systematic review SR/MA course that is aligned with PRISMA 
principles, and (d) charted learning outcomes, module contents, interactive elements, feedback and module assess‑
ment, and course evaluation of the proposed course. The findings highlight the many distinctive aspects and design 
of the proposed model course, including its comprehensiveness, alignment with PRISMA principles, self-pace 
and self-direction, with high interactivity levels, augmented by the expert trainer guidance (‘human’ factor), and indi‑
vidualized feedback, and its conclusion with the incorporation of the learners in virtual research teams undertak‑
ing real SR/MA. The proposed model course integrates principles of problem-based learning, where in addition 
to the provided resources (interactive assignments and video tutorials), trainees will be actively conducting their own 
real SR/MA as part of the course, while receiving expert feedback to enhance learning outcomes. Assignments’ scores 
will be used to evaluate the learners’ proficiency levels, and to pinpoint strengths and areas requiring enhancement. 
Overall, the proposed model course stands out as an innovative initiative in online SR/MA training, offering a valu‑
able and comprehensive online learner-centered, expert-guided, ‘hands-on’ educational approach to SR/MA training. 
This sets a benchmark for future online courses in research synthesis methodology within health, medical, surgical 
and related fields.
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Background
Evidence-based practice is premised on the critical evalu-
ations of literature comprising studies on a specific topic 
[1]. However, healthcare practitioners rarely have time 
to stay updated with the large, continuously developing 
evidence base [2], and the number of studies, sometimes 
with inconclusive, or inconsistent results, can con-
fuse clinical decision-making [3, 4]. To provide patients 
with the best possible outcomes, healthcare decisions 
require updated, well-informed, high-quality research 
evidence [5, 6]. Therefore, an essential requirement of 
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evidence-based care is the availability of systematic 
reviews and meta-analyses (SR/MA) that draw together, 
in an objective and systematic manner, all available evi-
dence pertinent to a practice question [7]. SR are situated 
high on the evidence pyramid hierarchy [8]. Nonetheless, 
complexities are involved in searching, collecting, and 
analyzing research findings for robust scientific synthesis 
required for SR/MA.

First, the large numbers of scientific studies published 
[9] dictates that reviewers access the necessary resources 
[10, 11]. Material resources include costs of published 
articles, bibliometric software, and SR/MA manage-
ment and data storage platforms [12]. Equally, the human 
resources required to process complex volumes of infor-
mation need experts spanning several disciplines [13]. 
Hence, international multi-disciplinary research consor-
tia [14] are now the norm [15, 16].

A challenge is that SR/MA necessitate specialized 
knowledge domains and experience to outline a proto-
col’s aims and methods, search and retrieve relevant stud-
ies, appraise quality, extract data, synthesize evidence, 
and interpret findings [17]. SR/MA are relatively scare 
because scholars concentrate on observational [18, 19] or 
experimental studies, due to their limited SR/MA experi-
ence [18]. The reduced interest in SR/MA is reflected in 
the training of future academics, focusing on techniques 
to collect and analyze new data rather than methodolo-
gies to synthesize evidence from published research [7].

Researchers lack the skills to conduct SR/MA [13]. 
Guidelines e.g., Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) [20] and 
instructions on how to conduct SR/MA were created to 
standardize the planning and execution of SR/MA [20]. 
However,  these lack instructional and skills-focused 
content [21], and their application is not a substitute for 
structured training. Many SR/MA are “methodologi-
cally flawed, biased, redundant, or uninformative” [22], 
to the extent that journals require information about the 
PRISMA items when SR/MA are submitted to ensure 
rigor and quality. But despite mechanisms and regula-
tors, authors display low adherence to checklists [23]. 
This suggests that researchers have a dearth of necessary 
SR/MA skills, knowledge, and methodological expertise. 
Such deficiencies, in turn, highlight the need for quality 
SR/MA training courses.

Contemporary internet‑based training: types, differences, 
and shortcomings
Online education can be ‘online’, ‘remote’, and ‘online 
distance’ learning [24]. While these might seem similar, 
differences exist in content, delivery methods, communi-
cation [24], and in relation to self-pace and self-direction, 
experiential interactivity, and human feedback system/s. 

For the first feature, most so called ‘online’ SR courses 
effectively lack the self-paced/directed aspects of online 
learning that provide learners autonomy to study at 
their own time/pace [25–27], rendering them effectively 
distance-learning courses transposed from traditional 
classroom format to online via videoconferencing. Some 
such courses might have even continued using their usual 
group-based teaching and exercise method/s, now trans-
posed onto a meeting platform [24, 28].

As for the second aspect, many online SR/MA courses 
lack real interactivity [29], using the term ‘interactive’ 
to represent some online multiple-choice quizzes with 
answers presented through online resources e.g., live/
video recorded lectures, reading materials, or tutorial 
sheets [30]. Although these are essential pedagogical 
backbones, alone they remain ineffective [31]. Interac-
tive learning is when learners participate in activities and 
problems, reflect on the experience, identify acquired 
knowledge and skills, and apply them in the workplace 
[29]. This approach is also the cornerstone of problem-
based learning, where learners actively participate in 
problem-driven scenarios [32] to develop knowledge, 
skills, teamwork, professionalism, critical thinking, and 
problem-solving abilities. Online learning incorporates 
interactive elements [33, 34], with practical assign-
ments where learners apply their attained knowledge to 
real-life scenarios (i.e., experiential) [30]. However, very 
few online SR courses engage an interactive, experien-
tial approach, confirming that available online SR/MA 
courses do not adhere to interactivity principles [35].

As for the third feature, suitable feedback system/s 
in online courses is critical [36, 37]. For instance, mas-
ter’s level learners valued individualized feedback, as it 
helped them better understand the topics and identify 
their strengths/weaknesses [38]. Constructive feedback 
positively enhances the efficacy of courses delivered via 
learning management systems (LMS, e.g., Moodle) [36]. 
However, providing individualized constructive feedback 
in a specialized SR/MA necessitates expert trainers with 
both discipline-specific knowledge and SR/MA skills. It 
remains unclear whether current online SR/MA courses 
provide expert-guided feedback on assignments. On the 
contrary, some courses design their assignments as mul-
tiple-choice quizzes/questions with short answers, essen-
tially eliminating expert feedback which requires further 
resources (expert trainers, planning, time).

These above-mentioned knowledge gaps suggest a 
lack of self-paced, self-directed online SR/MA courses 
that offer learners experiential interactivity embedded 
in the training, from study design to data collection and 
synthesis of results, supplemented with individual feed-
back from expert trainer/s. Furthermore, to our knowl-
edge, no SR/MA online courses seem available where 
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trainers and learners possess expertise in the same sub-
ject, allowing the integration of exercises resembling 
real-life assignments grounded in the given field. These 
considerations acted as the driver for the develop-
ment of a model SR/MA course described in this paper. 
Therefore, the specific aims of the present study were 
to:

(1)	 Identify desirable features of online learning envi-
ronments for SR/MA training.

(2)	 Develop a contemporary, online, self-paced, self-
directed, and interactive model for SR/MA train-
ing; identify and formulate its learning outcomes, 
module contents, interactive elements, assessment 
methods, and course outcome evaluation tech-
niques.

(3)	 Ensure alignment of the course modules and con-
tents with PRISMA principles [20].

(4)	 Appraise existing online interactive, self-paced, and 
self-directed SR/MA courses; extract their key fea-
tures, and compare them to the proposed model 
course.

(5)	 Propose course outcome evaluations.

The model in this paper would be important for edu-
cators and organizations embarking on creating online 
interactive, self-paced, and self-directed SR/MA courses 
that utilize hands-on exercises and one-on-one learner-
expert trainer interactions.

Materials and methods
This mixed-method study is a scoping review of the 
literature and educational websites, application of 
PRISMA guidelines, and formulation of a model course. 
Figure  1 depicts the steps undertaken to develop and 
refine a model online SR/MA course, Table 1 and Sup-
plementary Table  1 illustrate the study objectives and 
their methods.

Results
Desirable characteristics of online learning educational 
environments
Table  2 depicts selected advantageous characteristics of 
online courses. The many desirable features highlight 

Fig. 1  Steps to develop and refine a model online SR/MA course
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the interacting nature that need to be incorporated for a 
robust online training model that includes self-paced and 
self-directed learning, interactive components, learning 
outcomes, module contents, assessment methods, and 
course evaluations. Collectively these perquisites sug-
gest that a desirable environment contributes to focused 
learning experiences that cater for learning styles and 
schedules, where continuous evaluation contributes to 
ongoing improvement and quality.

A model online SR/MA course: design, content, 
and interactive elements
The proposed course was inspired for busy medical/
health students and clinicians worldwide interested in 
conducting SR/MA, who prefer to engage with the course 

on their own schedules (self-paced), and with content 
accessible on demand online (asynchronous delivery). 
To streamline the distribution of training materials and 
assignments, and seamless communication and feed-
back, the course utilizes Moodle® LMS platform, recog-
nized for its effectiveness in collaborative online learning 
and assessments [41], and enhanced teaching/learning 
experience [42]. It enables a clear overview of the course 
structure, supports synchronous and asynchronous one-
on-one or group trainers-learners communication, pro-
viding a centralized hub for assignment submission and 
evaluation by expert trainers, with opportunity to resub-
mit assignments, if necessary, after receiving personal-
ized feedback.

Table 1  Study objectives and corresponding methods employed

a Included searching electronic databases, relevant documents, online resources, course outlines, reports, guidelines and other relevant online resources, Scoping 
review [39, 40]
b Guided by Page et al.[20]

Objective Method

Scoping PRISMA
Guidelines b

Formulation/
Brainstorming

Literature 
review

Online courses

1. Identify desirable features of online learning environments for SR/MA traininga ✔
2. Develop online, self-paced, self-directed, interactive, model for SR/MA training; 
design outline, learning outcomes, module contents, interactive elements, assess‑
ment

✔ ✔

3. Align proposed course modules/contents with PRISMA principles ✔
4. Identify and appraise current online SR/MA coursesa, their strengths/limitations ✔ ✔
5. Formulate potential course outcome evaluation method/s ✔ ✔ ✔

Table 2  Desirable characteristics of online learning educational environments

Characteristic Online learning

Description Course content provided through digital platforms and channels, and utilizes interactive approach through embedded activities 
as fundamental part of the design and teaching strategy (66)

Location Not location specific; Strictly online

Platform Online learning environment or learning management system (67)

Learning material Pre-recorded lectures/materials (some courses offer scheduled live sessions to achieve blended learning), interactive content (exer‑
cises, assignments, etc.) (68, 69)

Feedback Active online feedback (70)

Learning time Usually asynchronous; flexible (71)

Progression Needs to have elements of self-pacing; self-direction is also advantageous

Interaction Needs to engage learners by following interactive pattern and blended digital approach (72)

Communication Interactions usually occur via online messaging platforms (allowing for immediate responses) or discussion boards and email 
(allowing for communication affected by geographical time differences) (73)

Requirements Asynchronous nature can be more flexible; stable internet connection needed, but less stringent as learners must not be online 
at specific time, can download materials when they have access to online learning tools, and study offline if necessary

Intention Learners receive study material and learn at their own pace, with interaction from peers and expert tutors

Assessment Written assignment, online quizzes, online exams, fieldwork, digital projects (74)
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Table 3 shows the modular design of the SR/MA online 
course including module name, learning outcomes, and 
module characteristics. It comprises seven modules. The 
last module (Module 7) entails working within a team to 
prepare and write up a SR/MA manuscript. This repre-
sents a longer-term assignment, and initial preparation 
for this last module starts at beginning of the course 
and continues as an ongoing thread across all the course 
modules in a ‘building blocks’ fashion, to end with the 
last module as learners bring their learning to bear on a 
SR/MA manuscript that they write within a team.

Table 3 also depicts each module’s interactive elements 
and assessment method/s. Submitted assignments are 
evaluated by expert trainers, and successful completion 
of interactive elements in each module are prerequisites 
for progression to the next module.

Alignment with PRISMA principles
Table  4 demonstrates the grounding of the course and 
module learning outcomes vis-a-vis PRISMA principles. 
Of note is the way preparation for module 7 (manuscript 
preparation) runs longitudinally across the course and 
builds up to bring together and culminate the knowledge 
elements and skills that learners acquire throughout the 
course.

Comparison of model course with selected available online 
courses
The scoping review yielded three online courses: Courses 
1, 2, and 3 [43–45] that were eligible for comparison to 
the current course. Table 5 summarizes the key features, 
with focus on five domains: self-pace and self-direction, 
interactivity, human factor, evaluation and individualized 
feedback on interactive tasks, and access.

Across these features, the proposed course stands out, 
with 18–24  h of activities, surpassing the durations of 
Courses 1 and 3 (13–15 h). A unique aspect of the model 
course is that it involves working on a real learner-per-
formed SR/MA project integrated throughout the course. 
None of the identified courses offers this  or similar 
feature.

As for self-paced and self-directed learning, all identi-
fied online courses incorporated it. However, our pro-
posed course combines quizzes and assignments across 
all except two modules; Course 1 relies mainly on quiz-
zes, with assignments limited to two modules only (quiz-
zes and assignments available only with subscription); 
while Courses 2 and 3 have only quizzes, however, sub-
scription is required in the former to access the quizzes, 
and in the latter for both the learning material and quiz-
zes (except for the demo introduction module).

Regarding human interaction, our proposed course 
provides exceptionally high human interaction, 

integrating synchronous/asynchronous interactions with 
expert trainer and peer trainees via live messaging and 
discussion forums. Table 5 shows that the other courses 
provide only asynchronous interaction with peer train-
ees (Course 1) or expert trainers (Course 2) or no human 
interaction (Course 3). For evaluation, pertaining to quiz-
zes, only the proposed course provides free automated 
grading; the others exhibited combinations of auto-
mated grading, or no grading (only displaying the correct 
answer). Regarding feedback, only our course incorpo-
rates individualized feedback from expert trainers for 
assignments; Course 1 offered peer-trainee feedback for 
assignments; Courses 2 and 3 lacked assignments overall. 
Regarding access, the proposed course will be free, spon-
sored by public funds or championing organizations.

Learner and course evaluation methods
Table  6 depicts a variety of ways for the evaluation of 
the learners and the course using passive or automated 
data (e.g., engagement analytics generated retrieved from 
activity logs from training/learning platform) or actively 
collected data (questionnaires/interviews).

Discussion
SR/MA offer overviews of available evidence on a topic, 
identify research gaps, and highlight methodological 
concerns [46, 47]. Critical skills for healthcare profes-
sionals include enhanced knowledge about research syn-
thesis, including SR/MA.

The literature reveals lack of self-paced, self-directed 
online SR course offering experiential interactivity akin 
to real-life SR/MA practice, whilst offering individual 
feedback from expert trainer/s, where trainers and train-
ees possess expertise in the same field. In response, the 
proposed course identified such need and puts forward 
an interactive, and expert-guided online offering with 
one-on-one feedback, and subject specific assignments 
and exercises to enhance the depth and relevance of SR 
training.

As for general structure, the proposed course com-
prised 7 modules offering the requisite skills, concurring 
with similar courses [43–45]. For content, the skill sets 
that this course delivers included defining the research 
question/s and developing a protocol; rigorous search 
processes; selection criteria; critical appraisal; quality 
assessment; data extraction; and analysis and presenta-
tion of findings, all of which are essential in SR/MA [48].

Two distinctive qualities of the educational initiative 
proposed in the current paper, namely, self-paced and 
self-directed learning, are emphasized throughout the 
course. Self-paced learning is online learning where 
learners manage the pace of their learning, a flexibility 
that accrues the benefits of personalization, increased 
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engagement, and improved retention [49, 50]. Self-
paced learning is important in online learning, as learn-
ers may not have access to same level of support and 
interaction with instructors as they would in traditional 
classrooms [26].  Likewise, self-directed learning is 
active learning where trainees are accountable for their 
own learning by taking initiative [51]. Self-directed 
learning yields advantages, including student auton-
omy, confidence, independence, motivation, and life-
long learning competencies [52].  The proposed course 
is self-paced, self-directed, delivering learning materi-
als via Moodle, allowing learners access to material at 
their convenience, congruent with online learning prin-
ciples [53], and with three other courses we reviewed.

A third quality of the proposed course is the interac-
tivity throughout its content. This is critical for online 
courses [35], and the proposed course included quizzes 
in the introduction and final modules, and assignments 
in all other modules evaluated by expert tutors providing 
feedback and further learning sources. Upon successful 
completion of module 6, learners join a virtual research 
team. Such undertaking directly after the course exposes 
learners to longer-term hands-on experiences, to write 
and conduct a real SR/MA. This high-level interactiv-
ity throughout the course contrasts with other online 

SR courses we identified, where interactivity via quizzes 
and peer-reviewed assignments appears limited to two 
modules rather than the entire course [43], or interactiv-
ity comprises only quizzes with no assignments [44, 45]. 
Sustained interactivity promotes student engagement, 
active learning, and sense of community among learners 
[54].

Pertaining to the ‘human’ factor, learner-instructor 
and learner-learner interfaces are critical for active 
learning [55]. However, current online courses are criti-
cized for their lack of adequate personal communication 
between learners and instructors, and among learners, 
hindering effective learning [56, 57]. The ‘human’ fac-
tor that includes interactivity is crucial for active learn-
ing, as learner-instructor and learner-learner exchanges 
are imperative [58]; and such human ‘dealings’ signifi-
cantly affect the satisfaction of learners [59]. Despite this, 
online courses might struggle to keep learners engaged 
and motivated and preserve sufficient social connections 
among learners and instructors [60].

We observed that two of the three online SR courses 
we reviewed did not have explicit human exchanges 
[43–45]. In contrast, our proposed course deliberately 
embraced the human factor, incorporating broad trainer-
learner and learner-learner networking synchronously 

Table 6  Learner and course evaluation methods of a model SR/MA online course

MCQ multiple choice question, SR/MA systematic reviews/metanalyses, TP-SRMA trainee-performed SRMA

Evaluation Method/s Module number Post-course

1 2 3 4 5 6 7

Learners

- Attendance and participation ✔ ✔ ✔ ✔ ✔ ✔
- Interactive activities

 • Quiz (MCQ and short answer questions) ✔ ✔ ✔
 • Experiential exercises (pre-formulated assignments)

 Expert tutor review + feedback ✔ ✔ ✔ ✔ ✔
 • Long-term assignment (TP-SR/MA)

 Expert tutor review + feedback ✔ ✔ ✔ ✔ ✔ ✔
Course

- Grade development in consequent attempts ✔ ✔ ✔ ✔ ✔ ✔
- Engagement analytics (activity logs from training platform)

 • Active time on training platform ✔ ✔ ✔ ✔ ✔ ✔ ✔
 • Number of views of the learning material ✔ ✔ ✔ ✔ ✔ ✔
 • Viewing of video lectures ✔ ✔ ✔ ✔ ✔ ✔
 • Number of attempts required to pass modules ✔ ✔ ✔ ✔ ✔ ✔

- Critical review of long-term assignment (TP-SRMA) by tutor ✔
- Learners’ feedback

 • Questionnaire after each module ✔ ✔ ✔ ✔ ✔ ✔ ✔
 • Semi structured interviews ✔
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via real-time messaging and online meetings, and asyn-
chronously via discussion forum, message boards, and 
emails. The importance of the ‘human’ factor is illus-
trated by research showing that while it may be possible 
to reduce classroom instruction time without affecting 
student learning, completely replacing the classroom 
with online instruction has negative consequences due to 
lack of ‘human’ factor, including lower course completion 
rates and worse outcomes compared to traditional class-
room instruction, even when best practices for generat-
ing online discussion are followed [61]. Further support 
is provided by examining hybrid learning models which 
integrate online learning with in-person exchanges, 
yielding more positive results compared to fully online 
learning [62]. While the proposed course is not per se 
hybrid, however, in effect, it incorporates elements of 
hybrid teaching through synchronous teacher-learner 
and learner-learner communication/feedback.

The ‘human’ factor, particularly with a subject expert 
tutor in the discipline that the SR/MA is undertaken, is 
important in medical SR/MA, where researchers come 
from varied disciplines and experiences. This dictates 
interprofessional working in: (a) diagnosis of problem; 
(b) laboratory analysis; (c) clinical procedures; (d) treat-
ment; (e) assessment of outcomes, possibly with slightly 
different perspectives when working together on a SR 
on how a given paper fits the inclusion criteria, data to 
be extracted, etc. If these aspects are applied to e.g., the 
discipline of metabolic/bariatric surgery, with its mul-
tiple interventions/procedures, laboratory, clinical and 
other diagnostic modalities, treatment/management 
approaches, and short, medium and long-term outcomes 
and impacts, it becomes apparent that the ‘human’ factor 
is critical for any proposed SR/MA courses and training. 
Hence, the present course leveraged the ‘human’ factor 
through interactive communication channels including 
forums, message boards, live messaging and meetings, 
complemented by individualized feedback from trainers 
after each assignment.

As regards assessments of learners’ work, evalua-
tion and feedback are crucial. From the teachers’ side, it 
improves teaching planning; from the learners’ side, it 
enhances the learning of trainees, and promotes trainees’ 
autonomous learning abilities [63, 64]. After examining 
other online courses [43–45], the proposed course is the 
only online SR course where expert trainers deliver indi-
vidual evaluation and feedback on the assignments (e.g., 
related to advanced search of databases, filtering, sorting 
of literature; Screening for eligibility; QoE assessment; 
Data collection/entry). These concur with other research 
on enhancing e-learning experience among medical stu-
dents that proposed a model that includes feedback as a 

critical dimension to improve the e-learning experience, 
emphasizing it creates positive learning experiences [65].

Limitations
This study has limitations. A broader variety of com-
parable online courses would have provided broader 
understanding of online SR courses. More details about 
the content/structure of the identified courses and abil-
ity to explore subscription-based courses would have 
facilitated more detailed comparisons of the model 
course vs alternatives. Despite these limitations, the 
study has many strengths. It described an innovative 
online SR/MA course, from study design to data syn-
thesis, through hands-on exercises and assignments 
rooted in a subject area. It outlined the course descrip-
tion, learning outcomes, module contents, interactive 
elements and assessments; and appraised the course 
alignment with PRISMA  principles. We scoped the 
literature for online SR courses and gauged differences 
between them and the proposed course regarding their 
features and online learning characteristics (self-pace, 
self-direction, human factor, evaluation, feedback, 
access). We are not aware of other studies that under-
took such tasks.

Conclusion
This study provided insights into a pioneering model 
online SR/MA educational course. The course is 
learner-centered fostering the development of knowl-
edge, skills, and abilities essential for success in aca-
demic and professional medical settings. Its self-paced 
self-directed online learning stands out for its holistic 
approach and innovative interactive features, including 
tailored experiential training to help trainees become 
active learners and with a human factor in terms of 
expert feedback provided to assist learners to solve any 
challenges they face. Collectively, these aspects bench-
mark future online courses in research synthesis meth-
odology within medical and health-related fields. High 
quality SR/MA will enhance the evidence base and clin-
ical practice.

Abbreviations
SR/MA	� Systematic reviews and meta-analyses
PRISMA	� Preferred Reporting Items for Systematic reviews and 

Meta-Analyses
LMS	� Learning management systems (e.g., Moodle)

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s13104-​025-​07111-8.

Supplementary Material 1.

https://doi.org/10.1186/s13104-025-07111-8
https://doi.org/10.1186/s13104-025-07111-8


Page 12 of 13El Ansari et al. BMC Research Notes          (2025) 18:103 

Author contributions
W.E.A., KE-A, and M.H. designed the conception of the work, study design, 
performed literature review, data collection, wrote and edited the manuscript, 
read and approved the final manuscript.

Funding
No funding was available for this work.

Data availability
Data is provided within the manuscript.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 22 August 2024   Accepted: 20 January 2025

References
	1.	 Acosta S, Garza T, Hsu H, Goodson P. Assessing quality in system‑

atic literature reviews: a study of novice rater training. SAGE Open. 
2020;10(3):2158244020939530.

	2.	 Green S, Higgins JPT, Alderson P, Clarke M, Mulrow CD, Oxman AD. 
Introduction In: Higgins JP, Green S, editors. Cochrane Handbook for 
Systematic Reviews of Interventions Version 5.1.0 (updated March 2011). 
Chichester, UK: Wiley; 2008; p. 1–9.

	3.	 Haidich AB. Meta-analysis in medical research. Hippokratia. 2010;14(Suppl 
1):29.

	4.	 Lee YH. An overview of meta-analysis for clinicians. Korean J Intern Med. 
2018;33(2):277–83.

	5.	 Sackett DL, Rosenberg WM, Gray J, Haynes RB, Richardson WS. Evidence 
based medicine: what it is and what it isn’t. BMJ. 1996;312(7023):71–2.

	6.	 Fain JA. Reading, understanding, and applying nursing research. 5th ed. 
Philadelphia: FA Davis; 2017.

	7.	 Briner RB, Walshe ND. From passively received wisdom to actively 
constructed knowledge: teaching systematic review skills as a founda‑
tion of evidence-based management. Acad Manage Learn Educ. 
2014;13(3):415–32.

	8.	 Chloros GD, Prodromidis AD, Giannoudis PV. Has anything changed in 
evidence-based medicine? Injury. 2023;54:S20–5.

	9.	 Tenopir C, Allard S, Douglass K, Aydinoglu AU, Wu L, Read E, Manoff M, 
Frame M. Data sharing by scientists: practices and perceptions. PLoS ONE. 
2011;6(6): e21101.

	10.	 Falch T, Lujala P, Strøm B. Geographical constraints and educational 
attainment. Reg Sci Urban Econ. 2013;43(1):164–76.

	11.	 Vose P, Cervellini A. Problems of scientific research in developing coun‑
tries. IAEA Bull. 1983;25(2):37–40.

	12.	 Newton CR. Research and open access from low- and middle-income 
countries. Dev Med Child Neurol. 2020;62(5):537.

	13.	 Bennett NR, Cumberbatch C, Francis DK. There are challenges in conduct‑
ing systematic reviews in developing countries: the jamaican experience. 
J Clin Epidemiol. 2015;68(9):1095–8.

	14.	 El Ansari W, Maxwell AE, Stock C, Mikolajczyk R, Naydenova V, Krämer A. 
Nurses’ involvement in international research collaborations. Nurs Stand. 
2007;21(26):35–40.

	15.	 El Ansari W, Maxwell AE, Mikolajczyk RT, Stock C, Naydenova V, Krämer 
A. Promoting public health: Benefits and challenges of a european‑
wide research consortium on student health. Cent Eur J Public Health. 
2007;15(2):58–65.

	16.	 El Ansari W, Savira M, Atmoko W, Shah R, Boitrelle F, Agarwal A. The global 
andrology forum (GAF): structure, roles, functioning and outcomes: An 
online model for collaborative research. World J Mens Health 2023 -07-27

	17.	 Pollock A, Berge E. How to do a systematic review. Int J Stroke. 
2018;13(2):138–56.

	18.	 Buecker S, Stricker J, Schneider M. Central questions about meta-analyses 
in psychological research: an annotated reading list. Curr Psychol. 
2023;42(8):6618–28.

	19.	 Jain V, Sharma R, Singh S. Doing meta-analysis in research: a systematic 
approach. Indian J Dermatol Venereol Leprol. 2012;78(3):242–50.

	20.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, 
Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou R, Glanville J, Grimshaw 
JM, Hróbjartsson A, Lalu MM, Li T, Loder EW, Mayo-Wilson E, McDonald 
S, McGuinness LA, Stewart LA, Thomas J, Tricco AC, Welch VA, Whiting P, 
Moher D. The PRISMA 2020 statement: an updated guideline for report‑
ing systematic reviews. BMJ. 2021;29:372.

	21.	 Lee J, Hayden KA, Ganshorn H, Pethrick H. A content analysis of 
systematic review online library guides. Evid Based Libr Inf Pract. 
2021;16(1):60–77.

	22.	 Kolaski K, Logan LR, Ioannidis JPA. Guidance to best tools and practices 
for systematic reviews. JBJS Rev. 2023;11(6): e23.

	23.	 El Ansari W, AlRumaihi K, El-Ansari K, Arafa M, Elbardisi H, Majzoub A, 
Shamsodini A, Al AA. Reporting quality of abstracts of systematic reviews/
meta-analyses: an appraisal of arab journal of urology across 12 years: the 
PRISMA-abstracts checklist. Arab J Urol. 2023;21(1):52–65.

	24.	 Moore JL, Dickson-Deane C, Galyen K. e-Learning, online learning, and 
distance learning environments: are they the same? Internet Higher 
Educ. 2011;14(2):129–35.

	25.	 Rhode J. Interaction equivalency in self-paced online learning environ‑
ments: an exploration of learner preferences. Int Rev Res Open Distrib 
Learn. 2009;10(1).

	26.	 Jonassen D, Spector MJ, Driscoll M, Merrill MD, van Merrienboer J, Driscoll 
MP. Handbook of research on educational communications and technol‑
ogy: a project of the association for educational communications and 
technology. Routledge; 2008.

	27.	 Garrison DR. Cognitive presence for effective asynchronous online 
learning: the role of reflective inquiry, self-direction and metacognition. 
Elements Quality Online Educ Pract Direct. 2003;4(1):47–58.

	28.	 Triacca, Luca, Davide Bolchini, Luca Botturi, and Alessandro Inversini. Mile: 
Systematic usability evaluation for e-Learning web applications. In: EdMe-
dia+ Innovate Learning, pp. 4398–4405. Association for the Advancement 
of Computing in Education (AACE), 2004.

	29.	 Biech E. 101 ways to make learning active beyond the classroom. 1st ed. 
Hoboken, New Jersey: Pfeiffer; 2015.

	30.	 Gillet D, Latchman HA, Salzmann C, Crisalle OD. Hands-on labora‑
tory experiments in flexible and distance learning. J Eng Educ. 
2001;90(2):187–91.

	31.	 Freeman S, Eddy SL, McDonough M, Smith MK, Okoroafor N, Jordt H, 
Wenderoth MP. Active learning increases student performance in science, 
engineering, and mathematics. Proc Natl Acad Sci. 2014;111(23):8410–5.

	32.	 Trullàs JC, Blay C, Sarri E, Pujol R. Effectiveness of problem-based learning 
methodology in undergraduate medical education: a scoping review. 
BMC Med Educ. 2022;22(1):104.

	33.	 Hiltz SR, Turoff M. Education goes digital: the evolution of online 
learning and the revolution in higher education. Commun ACM. 
2005;48(10):59–64.

	34.	 Oblinger DG, Oblinger JL. Educating the net generation. Educause 2005. 
ISBN 0-9672853-2-1

	35.	 Parker RMN, Boulos LM, Visintini S, Ritchie K, Hayden J. Environmental 
scan and evaluation of best practices for online systematic review 
resources. J Med Libr Assoc. 2018;106(2):208–18.

	36.	 Duan L, Song H, Huang X, Lin W, Jiang Y, Wang X, Wu Y. The influence of 
feedback on employees’ goal setting and performance in online corpo‑
rate training: a moderation effect. Inf Learn Sci. 2023;124(11/12):442–59.

	37.	 Tanis CJ. The seven principles of online learning: feedback from faculty 
and alumni on its importance for teaching and learning. Res Learn Tech‑
nol. 2020;17:28.

	38.	 Ice P, Kupczynski L, Wiesenmayer R, Phillips P. Student perceptions of the 
effectiveness of group and individualized feedback in online courses. First 
Monday. 2008.



Page 13 of 13El Ansari et al. BMC Research Notes          (2025) 18:103 	

	39.	 Arksey H, Omalley L. Scoping studies: towards a methodological frame‑
work. Int J Soc Res Methodol. 2005;8(1):19–32.

	40.	 El Ansari W, El-Ansari K. Missing something? A scoping review of venous 
thromboembolic events and their associations with bariatric surgery 
refining the evidence base. Ann Med Surg. 2020;59:264–73.

	41.	 Gamage SHPW, Ayres JR, Behrend MB. A systematic review on trends in 
using Moodle for teaching and learning. Int J STEM Educ. 2022;9(1):9.

	42.	 Al-Hamad NQ. Moodle as a learning management system: perceived 
efficacy and actual use. J Educ Online. 2022;19(3)

	43.	 Johns Hopkins University. 2024 Introduction to Systematic Review and 
Meta-Analysis. Available at: https://​www.​cours​era.​org/​learn/​syste​matic-​
review. Accessed 5 Feb 2024.

	44.	 Carnegie Mellon University Open Learning Initiative. 2023 Systematic 
Review and Meta-Analysis. Available at: https://​oli.​cmu.​edu/​cours​es/​syste​
matic-​revie​ws-​and-​meta-​analy​sis-o-​f/. Accessed 26 Feb 2024.

	45.	 Cochrane. Cochrane Interactive Learning. 2024 Available at: https://​train​
ing.​cochr​ane.​org/​inter​activ​elear​ning%​20. Accessed 7 Mar 2024.

	46.	 Sriganesh K, Shanthanna H, Busse JW. A brief overview of systematic 
reviews and meta-analyses. Indian J Anaesth. 2016;60(9):689–94.

	47.	 Chalmers I, Glasziou P. Avoidable waste in the production and reporting 
of research evidence. The Lancet. 2009;374(9683):86–9.

	48.	 Stern C, Munn Z, Porritt K, Lockwood C, Peters MD, Bellman S, Ste‑
phenson M, Jordan Z. An international educational training course for 
conducting systematic reviews in health care: the Joanna Briggs insti‑
tute’s comprehensive systematic review training program. Worldviews 
Evid-Based Nurs. 2018;15(5):401–8.

	49.	 Manikandan P, Dhanalakshmi K. Effective e-content development proce‑
dures and its importance for self paced learning. IJAR. 2017;3(6):16–9.

	50.	 Clark PK. A self-paced flexible ‘learning while earning’ process In: Work-
integrated learning in engineering, built environment and technology: 
diversity of practice in practice. IGI Global; 2011 p. 206–20.

	51.	 Sadiq N, Ali S. Enhancement of students learning outcome by sup‑
plementing self-directed learning with video clipping. Profess Med J. 
2020;27(07):1358–62.

	52.	 O’Shea E. Self-directed learning in nurse education: a review of the litera‑
ture. J Adv Nurs. 2003;43(1):62–70.

	53.	 Johnson RT, Johnson DW. Student-student interaction: ignored but 
powerful. J Teach Educ. 1985;36(4):22–6.

	54.	 Singh J, Singh L, Matthees B. Establishing social, cognitive, and teaching 
presence in online learning—a panacea in COVID-19 pandemic, post 
vaccine and post pandemic times. J Educ Technol Syst. 2022;51(1):28–45.

	55.	 Zengaro S, Zengaro F. Active learning, student engagement, and motiva‑
tion: the importance of caring behaviors in teaching. In: Handbook of 
research on active learning and student engagement in higher educa‑
tion. IGI Global; 2022 p. 66–83.

	56.	 SayedMunna A, Kalam A. Impact of active learning strategy on the 
student engagement. GNOSI Interdiscip J Human Theory Praxis. 
2021;4(2):96–114.

	57.	 Kang M, Im T. Factors of learner–instructor interaction which predict 
perceived learning outcomes in online learning environment. J Comput 
Assisted Learn. 2013;29(3):292–301.

	58.	 Sher A. Assessing the relationship of student-instructor and student-stu‑
dent interaction to student learning and satisfaction in web-based online 
learning environment. J Interact Online Learn. 2009;8(2).

	59.	 Tabatabaeichehr M, Babaei S, Dartomi M, Alesheikh P, Tabatabaee A, 
Mortazavi H, Khoshgoftar Z. Medical students’ satisfaction level with 
e-learning during the COVID-19 pandemic and its related factors: a 
systematic review. J Educ Eval Health Prof. 2022;19(37):10–3352.

	60.	 Mohtar M, Md Yunus M. A systematic review of online learning during 
COVID 19: Students’ motivation, task engagement and acceptance. Arab 
World English J. 2022;19.

	61.	 Burlea AS. The complexity of an e-Learning system: a paradigm for the 
human factor. In: Information systems development: challenges in prac‑
tice, theory, and education, vol. 2. Boston: Springer; 2008. p. 867–78.

	62.	 Namkung JM, Goodrich JM, Hebert M, Koziol N. Impacts of the COVID-
19 pandemic on student learning and opportunity gaps across the 
2020–2021 school year: a national survey of teachers. Front Educ. 2022;7: 
921497.

	63.	 Sun X. Influence of formative online teaching evaluation on autonomous 
learning ability of students majoring in English for science and technol‑
ogy. Int J Emerg Technol Learn. 2023;18(10):136.

	64.	 Northrup PT. Online learners’ preferences for interaction. The perfect 
online course: best practices for designing and teaching. 2009; pp. 
463–73.

	65.	 Elshaer IA, Sobaih AEE. FLOWER: an approach for enhancing e-learn‑
ing experience amid COVID-19. Int J Environ Res Public Health. 
2022;19(7):3823.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://www.coursera.org/learn/systematic-review
https://www.coursera.org/learn/systematic-review
https://oli.cmu.edu/courses/systematic-reviews-and-meta-analysis-o-f/
https://oli.cmu.edu/courses/systematic-reviews-and-meta-analysis-o-f/
https://training.cochrane.org/interactivelearning%20
https://training.cochrane.org/interactivelearning%20

	Healthcare research and education: actively constructed research knowledge–a model for online systematic reviews and meta-analyses courses
	Abstract 
	Background
	Contemporary internet-based training: types, differences, and shortcomings

	Materials and methods
	Results
	Desirable characteristics of online learning educational environments
	A model online SRMA course: design, content, and interactive elements
	Alignment with PRISMA principles
	Comparison of model course with selected available online courses
	Learner and course evaluation methods

	Discussion
	Limitations
	Conclusion
	References


