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Abstract

Background: Nowadays, it is generally accepted that focusing on in-service training can lead to organizational progress and
improvements in the training process.

Objectives: Considering the high prevalence of epilepsy in children and the use of new technologies in education, the
purpose of this study was to conduct an electronic educational course on epilepsy classification guidelines based on the
guidelines of pediatric neurologists and to evaluate the effectiveness of the course using the Kirkpatrick model.

Methods: This study was conducted in 2020. The study population comprised pediatric neurologists from universities of
medical sciences throughout the country. Inclusion criteria included participation in the course during the semester,
availability, and willingness to participate in the study. Participants entered the study according to their personal preference
and provided informed consent, and those who were absent from two or more sessions related to these topics were excluded
from the study. The study involved participation in the e-learning course on epilepsy classification according to the guidelines
(ILAE 2017). The sample size was calculated using Cochran's formula, which resulted in 74 participants. Nineteen of them did not
meet the inclusion criteria, and a total of 55 physicians were included in the study. Reaction and learning were the levels
considered to evaluate the efficacy of the Kirkpatrick model. To analyze the data, paired t-test and linear regression were used at
a significance level of 0.05, using SPSS version 22 statistical software.

Results: The results showed that most participants were satisfied with the e-course. The mean learning and behavior level
score was 27.51. The findings indicated that the e-learning of epilepsy classification guidelines according to the guidelines (ILAE
2017) improved the performance of pediatric neurologists (P-value “0.001).

Conclusions: The results indicate that e-learning guidelines for the classification of epilepsy according to the guidelines (ILAE
2017) can be an effective tool in improving the clinical performance of pediatric neurologists. Applying newer methods such as
the Kirkpatrick model would be an effective approach in other fields of health as well. It is recommended to use up-to-date and
efficient models, such as the Kirkpatrick model, in the field of health sciences.
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1. Background organizational structures. In such situations, a

successful organization is one that progresses and

Today, the increasing development of science and develops according to new knowledge and advanced
technology has led to the formation of different  technology (1). Manpower is the most important
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element in this regard, as the efficiency of the
organization depends on the proper functioning of
these forces. The mere training and implementation of
training courses cannot help the organization achieve
its goals. Training should be based on scientific
principles and methods to meet existing needs. A
comprehensive evaluation can show us the effectiveness
of the results; evaluation generates feedback that can be
used to determine whether the training has been
effective in achieving the desired goals (2). What is
extremely important in the design and implementation
of electronic education is to evaluate the effectiveness of
this kind of training to be able to design supplementary
and desired trainings from the obtained results.
Accurate determination of the effects and consequences
of a training course on participants and determining
how they perform when they return to work in the
organization is a complex and difficult process.
Sometimes, it is based on the mental judgments of
those who put a lot of effort into preparing and
executing an apparently successful training course, but
pay less attention to the effects and scientific results of
the training course (3).

The extensive use of new technologies and,
consequently, the need for more training and higher
costs have led organizations to use new training
solutions. One of these solutions is e-learning or virtual
learning (4). With the beginning of the age of
information technology, educational systems were
among the first fields to undergo major changes, and
the need to revise traditional teaching methods and use
new and active learning methods has been felt by
policymakers in educational systems (5). The purpose of
e-learning is to improve the knowledge and skills of the
workforce by using up-to-date and cost-effective
programs. There are various and complex topics in the
field of medical sciences that need to be properly
taught. One of these topics is epilepsy and how to
manage it in children. Seizures are an attack
phenomenon caused by abnormal, excessive, and
simultaneous activity of neurons in the central nervous
system (CNS). Depending on the distribution of the
discharges, this abnormal CNS activity can manifest
itself in a variety of ways, from intense seizure activity to
subtle phenomena that are not readily apparent to the
observer. Although various factors affect the incidence
and prevalence of seizures, about 5 - 10% of the
population will have at least one seizure, with the

maximum incidence occurring in early childhood and
late adulthood (6).

Epilepsy describes a condition in which a person
experiences recurrent seizures caused by a chronic
underlying process. Epilepsy is more of a clinical
phenomenon than a single disease because there are
many forms and causes of epilepsy. However, there are
various epilepsy syndromes with distinct clinical and
pathological features, suggesting specific underlying
etiologies. Determining the type of seizure that has
occurred is essential to focus on the diagnostic
approach to specific etiologies, select appropriate
treatment, and obtain potentially vital prognostic
information. In 1981, the International League Against
Epilepsy (ILAE) released a modified version of the
epilepsy classification system, which was reviewed and
updated in 2017. Mastery of the correct use of guideline
indicators by pediatric neurologists can improve the
diagnosis and treatment of patients.

Among the different teaching methods in this
research, electronic education was used, and its
effectiveness was evaluated based on Kirkpatrick's
model to determine its strengths and weaknesses.
Donald Kirkpatrick’s model is one of the most well-
known models for evaluating and measuring human
resource management (7). This model evaluates in-
service training at four levels: Reaction, learning,
behavior, and outcomes (8). There are three reasons for
this evaluation: The importance and existence of the
philosophy and mission of the education unit, the
decision to continue the training program, and the
determination of the effectiveness and improvement of
the training program (9, 10), because an instructional
program is valuable when it shows documented and
reliable evidence of the effects of training on learners'
behavior change and performance (11).

Effectiveness is achieved when learners' performance
changes in the workplace and their learning is
transferred to the real environment (12). Therefore, in
this model, effectiveness evaluation is measured during
the training period (13). Training alone is not useful
unless evaluated (14). Unfortunately, in our country,
evaluations of training courses are often done simply at
the first or second level of this model, which only
reflects success and effectiveness in the initial stages.
However, at higher levels, fewer educational effects are
observed (15).

2. Objectives

In this regard, the present study was conducted to
evaluate the effectiveness of an e-learning course on
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epilepsy classification guidelines (ILAE 2017) on the
performance of pediatric neurologists. Although much
research exists on the advantages and disadvantages of
e-learning, there is no research on epilepsy guideline
education for pediatric specialists.

3.Methods

This is a descriptive comparative study conducted in
2022. The study population comprised pediatric
neurologists from universities of medical sciences
across the country. Inclusion criteria included
participation in the course during the semester,
availability, and willingness to participate in the study.
Participants entered the study according to their
personal preference and provided informed consent,
and those who were absent from two or more sessions
on the relevant topics were excluded from the study. The
study involved participation in the e-learning course on
epilepsy classification according to the guidelines (ILAE
2017). The sample size was calculated using Cochran's
formula, resulting in 74 participants. Of these, 19 did not
meet the inclusion criteria, and 55 physicians were
studied.

The steps of the research were as follows: First, the
educational multimedia content of the guidelines for
classifying epilepsy in the treatment of various seizures
in children and adults (ILAE 2017) was prepared by the
researcher and approved by pediatric neurology
professors. The content was uploaded to the e-learning
management system of Tehran University of Medical
Sciences at http:/[tumsnavid.vums.ac.ir. The
participants' information was entered into the system,
and the condition for accessing the educational content
was completing a 15-item, four-choice MCQ test on
seizure classification (ILAE 2017). The face and content
validity of this test were verified by pediatric neurology
professors and medical education specialists, and the
reliability coefficient was calculated using Cronbach’s
alpha, which was 0.96.

After the educational intervention, the Kirkpatrick
model was used to evaluate the e-learning course at
three levels: Reaction, learning, and behavior. At the first
level (reaction), the standard questionnaire of
Zolfaghari et al. (16) was used to assess participant
satisfaction, consisting of 40 questions on demographic
information and evaluation indicators of the e-learning
course. This questionnaire used a 5-point Likert Scale,
with a score of one indicating very low and five
indicating very high satisfaction. The Cronbach's alpha
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coefficient of this questionnaire was 0.83. The
participants completed this questionnaire at the end of
the course. At the second and third levels (learning and
behavioral changes), the MCQ test was retaken to
determine participants' skill levels in applying the
guidelines in diagnosis, treatment, and follow-up. To
analyze the data, descriptive statistics
(frequency/percentage, mean, standard deviation, and
variation range) were used, along with paired t-tests and
linear regression (or nonparametric equivalents
depending on the data distribution), with a significance
level of 0.05. SPSS version 22 statistical software was
used for analysis.

3.1. Ethical Considerations

This study was approved by the ethics committee of
Tehran University of Medical Sciences under the code of
ethics  IRTUMS.CHMCREC.1398.009.  Before the
intervention, participants provided written informed
consent. At the end of the study, the results were shared
with all participants.

4. Results

The study showed that 22 women (40%) and 33 men
(60%) participated. The frequency and demographic
characteristics are shown in Table 1.

Table 1. Frequency and Demographic Characteristics of the Participants

Variables No. (%)
Age(y)
32-25 2(3.6)
40-33 14(25.5)
More than 40 39(70.9)
Marital status
Married 48(87.3)
Single 7(12.7)
Gender
Male 33(60)
Female 22(40)

The first research question investigates the
participants' reactions to the e-learning course. The
results showed that most participants were satisfied
with the e-course (Table 2).

To determine the effectiveness of e-learning on
children's brain and neurology subspecialties, the
correct response rate to each question before and after
the course was compared, and the Wilcoxon Signed
Ranks Test was used for general analysis. The effect of e-
learning on epilepsy classification guidelines according
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Table 2. Evaluation Indicators of the e-learning Course
Characteristic Very High (%) High (%) Average(%) Low(%) VeryLow (%)
Satisfaction with the educational content
Fit the content to the needs of the learners 56 40 4 0.0 0.0
Match the content with the objectives of the course 50 47 3 0.0 0.0
Proportion of content quantity with the course unit 54 43 3 0.0 0.0
Content organization 48 51 1 0.0 0.0
Up-to-date course content and quality of course content 52 47 1 0.0 0.0
Proper content arrangement 52 48 0 0.0 0.0
Efficiency of the e-learning infrastructure
Ease of system use 50 47 3 0.0 0.0
Speed of access to the system 48 51 1 0.0 0.0
Degree of interactivity of the system 52 47 1 0.0 0.0
Attractiveness and semblance of system pages 42 54 3 0.0 0.0
Effectiveness of the educational content organization
Relevance of course resources 52 48 0 0.0 0.0
Access to course materials 48 51 1 0.0 0.0
Possibility to review previous information 52 47 1 0.0 0.0
Effectiveness of the support aspects
Availability of a teacher for guidance and advice 48 51 1 0.0 0.0
Existence of face-to-face meetings to solve academic problems 30 32 20 15 3
User technical support 51 43 6 0.0 0.0
Provide instructions for using the system 48 41 11 0.0 0.0
Perform the necessary notifications via email, message, etc. 40 45 12
Overall satisfaction
Overall satisfaction with LMS-based education 48 51 1
How well are your expectations met during the semester by virtual education? 46 44 10
Table 3. Comparison of Answers to Questions Before and After the Educational Intervention
Ranks N Mean Rank Sum of the Ranks
Total correct answers before intervention and after intervention
Negative ranks 62 18.75 12.50
Positive ranks 46" 27.51 1265.50
Ties B
Total 55
2 Total correct answers after the intervention < Total correct answers before the intervention.
P Total correct answers after intervention > Total correct answers before intervention.
€ Total correct answers after intervention = Total correct answers before intervention.
to the ILAE 2017 guidelines was investigated in relation 5. Discussion

to the performance of neurologists treating children
and adults, using the Wilcoxon Signed Ranks Test. The
results are shown in Table 3.

The significance level between the results before and
after the intervention is shown in Table 4. Our findings
indicated that the e-learning of epilepsy classification
guidelines according to the ILAE 2017 guidelines
significantly improved the performance of pediatric
neurologists (P-value *0.001).

Based on the results at the reaction level, there was a
high level of satisfaction in the areas of educational
content, educational infrastructure, organizing
educational content, and support aspects. In general, it
can be said that most participants were completely
satisfied with their participation in this course and
evaluated it as useful and effective. The goal of
educational training is to improve workplace
performance; however, limited efforts have been made
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Table 4. Significance Level of Results Before and After the Educational Intervention

Test Statistics 2

Values

Post total-pre total
z

Asymp. Sig. (2-tailed)

5265

0.000

2 Wilcoxon signed rank test.

b Based on negative ranks.

to confirm how this is done. Burke and Hutchins
showed that the role of education in personal and
organizational development is less than 50% (17).
Training without usability leads to a waste of time and
resources in the intended profession. Therefore, it is
very important to understand how training can provide
the desired performance results. Vaughan and also
Garrison suggested that not only does the combination
of electronic and face-to-face methods increase learning,
but it also enhances interaction and satisfaction in this
method (18).

A study conducted in 2020 comparing the
effectiveness of electronic and traditional teaching
methods for neurology topics among neurology
residents revealed that the electronic method resulted
in significantly higher learning rates. Additionally, all
participants expressed a preference for electronic
education over traditional methods (19). A recent study
on the continuing education of neurology residents
demonstrated that e-learning significantly enhances
learning efficiency and reduces costs. Compared to
traditional teaching methods, e-learning engages
learners more effectively by incorporating videos and
images, thereby simplifying the comprehension of
intricate neurology topics for young neurologists.
Furthermore, in clinical settings, e-learning bridges
knowledge and skill gaps through virtual patient
interactions and instructional videos on examination
techniques and pathological indicators. E-learning is
also better equipped to cater to individual learning
needs, making it a preferred option for ongoing
education among young neurologists (20).

Thiele acknowledges that learners have access to
more information through the e-learning approach,
take responsibility for their own learning, and can
access instructional content whenever they wish, thus
facilitating the application of the e-learning method
(21). This finding is also consistent with Buckley’s results;
he believes that the ease of access to educational
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content in e-learning methods leads to increased
learner satisfaction (22). However, contrary to the results
of the present study, in many studies conducted in
recent decades, the rate of learning (mean scores) in the
"electronic method" is reported to be similar to the
"face-to-face method" (23-27). While learners’ learning
rates are reported equally in both methods and learners
are satisfied with both, a longitudinal study with a
control group showed that e-learning is 19% more
effective than face-to-face training, which confirms the
results of the present study (28).

In 2016, a study by Ghareeb et al. investigated the
impact of e-learning on the clinical performance of
obstetricians at Illinois General Medical University. The
results showed that e-learning can be an effective tool
for improving resident clinical performance, which
confirms the results of our study (29). Contrary to the
findings of the present study, Hugenholtz et al.
conducted a study comparing electronic and traditional
methods in medical education. Their results showed
that both e-learning and lecture-based methods were
equally effective in increasing learners’ knowledge, with
no statistically significant difference between the two
groups (30).

The classification of epilepsy has evolved
dramatically since its inception in the 1960s. Frequent
revisions indicate progress in recognizing phenotypic
patterns and basic mechanisms based on clinical
research. These insights, which depend on various
aspects of patient care, have led to advances in
developing innovative therapies such as drug or diet
therapy, surgical approaches, and device development.
Accurate epilepsy classification is essential in neurology,
as it enables healthcare professionals to diagnose and
treat patients with epilepsy effectively. Moreover,
epilepsy classification aids in predicting prognoses, as
different types of epilepsy have varying outcomes. e-
learning platforms provide an accessible means for
healthcare professionals to stay updated on the latest
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classification systems, and treatment

options for epilepsy.

guidelines,

Classification is always a dynamic process, aiming to
gain new insights through research and a better
understanding of these heterogeneous groups of
diseases. Continuous evolution will further advance
patient care in the future. Although a science-based
classification is the wultimate goal, our current
understanding is not yet advanced enough to achieve
this. Thus, current recommendations are based on the
latest scientific understanding combined with expert
opinion, including consultation with epilepsy
specialists and the worldwide epilepsy community (31-
33). The ILAE, through its Classification and Terminology
Commission, has developed a functional classification
of seizures and epilepsy. Since the reorganization
proposed in 2010 (6), further clarifications and feedback
have been received from the community. One area
requiring further explanation was the organization of
various seizures. A seizure type classification task force
was established in 2015 to provide recommendations for
seizure classification (34). While our understanding of
seizure networks is rapidly evolving, it is still not
sufficiently used as a basis for seizure classification.

Research shows that designing and conducting an
intervention should consider several aspects of active
learning, including identifying learning needs, setting
learning objectives, content relevance, outstanding
learning methods and strategies, self-management
strategies, and educational data transfer media. A
system-level work environment significantly impacts
the transfer of educational data to the learner. This
includes practice opportunities, responsiveness,
accurate monitoring, and other background factors that
may influence the transfer of what is learned to the
workplace. Designing and implementing an
intervention focusing on active learning processes is
critical in educational program design, and the factors
mentioned should be considered in improving the
effectiveness of educational data transfer (35).

e-learning has become an indispensable tool for
medical residents in healthcare, providing numerous
advantages that enrich their education and training
experience. One of the primary benefits of e-learning is
its flexibility. Medical residents typically have rigorous
schedules, spending extended hours in hospitals and
clinics. E-learning allows them to access educational
resources at their own pace and convenience, seamlessly
integrating learning into their hectic routines. This

adaptability allows residents to harmonize their clinical
duties with  continuous education  without
compromising either aspect.

5.1. Strengths and Limitations

This study shows a tendency to replace traditional
education with e-learning due to technological
advances and changes in global educational
approaches. Attention to infrastructure, proper
education on the importance of e-learning, awareness of
new developments, and consideration of learners'
biological characteristics in course design will surely
increase the success of e-learning in developing
countries.

The results of this study should be confirmed by
other studies with a larger sample size and longer
review duration. It is also necessary to conduct more
interventional and qualitative studies in this field. It is
suggested that this approach be examined more
broadly in Iran. Limitations of the study included
intervening variables such as learner motivation, prior
knowledge, and access to technology, as well as the
small sample size. The study also faced challenges in
establishing lasting learning effects.

If the present results are confirmed by studies with
higher power, e-learning should be implemented as a
permanent approach to increase the knowledge of
specialized physicians in the country. It seems that the
Kirkpatrick model is a suitable way to evaluate the
effectiveness of in-service training in the field of health.
Because the practical and clinical skills of specialist
physicians are complex activities and the proper
implementation of many of these skills ensures patient
safety, it is recommended that learning and functional
skills be continuously evaluated at regular intervals.

5.2. Conclusions

Nowadays, scientific human resources are
considered the most important asset of an organization
for gaining a competitive advantage. They are intangible
assets that should be viewed as the key to improving the
quality and efficiency of all organizational processes
(36). Given that medical universities are major scientific
institutions responsible for producing health
knowledge and technology, training students and
scientists, and providing services in the field of health,
these organizations must continuously strive for
excellence in promoting community health. However,
upon examining the form and content of Iran’s
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educational system, it is clear that both general and
higher education have several drawbacks (37).

e-learning enables learners to access content
anytime, anywhere, while enriching it with a variety of
resources and multimedia tools. It also allows teachers
to review and update content instantly. However, the
effectiveness of e-learning in educational institutions
remains a subject of debate (38). The results of this study
show that e-learning guidelines for the classification of
epilepsy according to ILAE 2017 guidelines can be an
effective tool in improving the clinical performance of
pediatric neurologists.

Acknowledgements

We would like to extend our sincere thanks to the
esteemed professors and assistants of the Medical
University of Iran, as well as the staff who participated
in this research and supported us throughout various
stages of this study.

Footnotes

Authors' Contribution: All authors contributed to the
conceptualization, design of the study, literature review,
interpretation, writing of the draft, revising, and
editing.

Conflict of Interests Statement: The authors declare
that they have no conflicts of interest regarding the
publication of this article.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Ethical Approval: The present study was approved by
the ethics committee of Tehran University of Medical
Sciences  with  the code of ethics of
IR.TUMS.CHMC.REC.1398.009 .

Funding/Support: The authors declare that no
financial support was received for this study.

Informed Consent: Prior to the intervention, the
participants provided informed written consent. At the
conclusion of the study, the results were shared with all
of them.

References

Jundishapur ] Chronic Dis Care. 2024; 13(4): e145593

10.

11.

12.

15.

17.

Hansen AH. Economic progress and declining population growth. In:
Julian S, editor. The Economics of Population. Abingdon, Oxfordshire:
Routledge; 2018.

Zhang K, Aslan AB. Al technologies for education: Recent research &
future directions. Computers  Educ:  Artificial  Intelligence.
2021;2:100025. https://doi.org/10.1016/j.caeai.2021.100025.

Elfaki N, Ahmad I, Abdelrahim R. Impact of e-learning vs traditional
learning on students' performance and attitude. Int Med | (1994).
2019;24:225-33.

Mohammadimehr M. elearning as an educational response to
COVID-19 epidemic in Iran: The role of the learners support system.
Future Med Educ J. 2020;10(3):64-5.
https://doi.org/10.22038/fmej.2020.50555.1347.

Garrison DR, Anderson T. E-Learning in the 21st Century: A Framework
for Research and Practice. Milton Park, United Kingdom: Taylor &
Francis; 2011.

Luders H, Acharya |, Baumgartner C, Benbadis S, Bleasel A, Burgess R,
et al. Semiological seizure classification. Epilepsia. 1998;39(9):1006-13.
[PubMed ID: 9738682]. https:[/doi.org/10.1111/j.1528-1157.1998.tb01452.x.

Billett S. Learning in the Workplace: Strategies for Effective Practice.
Abingdon, Oxfordshire: Routledge; 2020.

Vaitkaitis D. EMS systems in Lithuania. Resuscitation. 2008;76(3):329-
32. [PubMed ID: 17822828].
https://doi.org[10.1016/j.resuscitation.2007.07.028.

Langegard U, Kiani K, Nielsen S], Svensson PA. Nursing students'
experiences of a pedagogical transition from campus learning to
distance learning using digital tools. BMC Nurs. 2021;20(1):23.
[PubMed ID: 33468132]. [PubMed Central ID: PMC7814979].
https://doi.org/10.1186/512912-021-00542-1.

Alsalamah A, Callinan C. The Kirkpatrick model for training
evaluation: bibliometric analysis after 60 years (1959-2020).
Industrial Commercial Training. 2021;54(1):36-63.
https://doi.org/10.1108[ict-12-2020-0115.

Haghani F, Sadeghi N. [Training In Pre-Hospital Emergency: Needs
And Truths]. Iran | Med Educ. 2011;10(5):1273-80. FA.

Karami M, Fardanesh H, Abbaspour A, Moallem M. [Comparing
effectiveness of systematic and constructive instructional design
model in managers training and development]. | Management
Planning Educ Syst. 2009;2(2):9-30. FA.

Azizi A, Hajavi A, Haghani H, Shojaei Baghini M. [Respect rate of
hospital information system criteria of American college of
physicians in educational hospitals of Iran, Tehran and Shahid
Beheshti Medical Sciences Universities]. Health Inform Management.
2010;7(3). FA.

Goodarzvand M, Esmaieli M. [The Impact of IT Use on Training
Effectiveness]. ] New Approaches Educ Administ. 2011;2(7):1-24. FA.

Nezamian Pourjahromi ZN, Ghafarian Shirazi H, Ghaedi H,
Momeninejad M, Mohamadi Baghmolaee M, Abasi A, et al. [The
Effectiveness of Training Courses on “How to Work with DC Shock
Device” for Nurses, Based on Kirkpatrick Model]. Iran | Med Educ.
2012;11(8):896-902. FA.

Zolfaghari M, Negarandeh R, Ahmadi F. [The Evaluation of a Blended
E-learning Program for Nursing and Midwifery Students in Tehran
University of Medical Sciences]. Iran | Med Educ. 2011;10(4):398-409.
FA.

Blume BD, Kevin Ford ], Surface EA, Olenick J. A dynamic model of
training transfer. Hum Resource Management Rev. 2019;29(2):270-83.
https://doi.org/10.1016/j.hrmr.2017.11.004.


https://brieflands.com/articles/jjcdc-145593
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=57111
https://doi.org/10.1016/j.caeai.2021.100025
https://doi.org/10.22038/fmej.2020.50555.1347
http://www.ncbi.nlm.nih.gov/pubmed/9738682
https://doi.org/10.1111/j.1528-1157.1998.tb01452.x
http://www.ncbi.nlm.nih.gov/pubmed/17822828
https://doi.org/10.1016/j.resuscitation.2007.07.028
http://www.ncbi.nlm.nih.gov/pubmed/33468132
https://www.ncbi.nlm.nih.gov/pmc/PMC7814979
https://doi.org/10.1186/s12912-021-00542-1
https://doi.org/10.1108/ict-12-2020-0115
https://doi.org/10.1016/j.hrmr.2017.11.004

Mirmoghtadaie Z et al.

Brieflands

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

Vaughan N, Garrison R. A Blended Faculty Community of Inquiry:
Linking Leadership, Course Redesign, and Evaluation. Canadian |
Univ Continuing Educ. 2006;32(2). https://doi.org/10.21225/d5xk57.

Curry B, McMillan H, Webster R, Reddy D, Mineyko A, Writer H, et al.
Electronic learning in clinical neuroscience: Does e-learning
facilitate resident education? Neurol. 2020;94(15_supplement):294.

Dong L, Gao T, Zheng W, Zeng K, Wu X. E-Learning for Continuing
Medical Education of Neurology Residents. Mind, Brain, Educ.
2020;15(1):48-53. https://doi.org/10.1111/mbe.12271.

Thiele JE. Learning patterns of online students. | Nurs Educ.
2003;42(8):364-6. [PubMed ID: 12938899].
https://doi.org/10.3928/0148-4834-20030801-08.

Banda JA. Comparing experiences, perceptions, and achievement of
students in fully online and web-enhanced courses to assess differences in
course quality [Thesis]. University of Texas Rio Grande Valley; 2019.

Bata-Jones B, Avery MD. Teaching pharmacology to graduate nursing
students: evaluation and comparison of Web-based and face-to-face
methods. | Nurs Educ. 2004;43(4):185-9. [PubMed ID: 15098914].
https:[/doi.org/10.3928/01484834-20040401-01.

Koch S, Townsend CD, Dooley KE. A Case Study Comparison Between
Web-Based And Traditional Graduate Level Academic Leadership
Instruction. J Agricultural Educ. 2005;46(4):72-82.
https://doi.org[10.5032[jae.2005.04072.

Arias J], Swinton ], Anderson K. Online vs. face-to-face: A comparison
of student outcomes with random assignment. E-] Business Educ
Scholarship Teach. 2018;12(2):1-23.

Sadeghi M. |A Shift from Classroom to Distance Learning: Advantages
and Limitations]. Int | Res Eng Educ. 2019;4(1):80-8. FA.
https://doi.org/10.29252/ijree.4.1.80.

Habibzadeh H, Rahmani A, Rahimi B, Rezai SA, Aghakhani N,
Hosseinzadegan F. Comparative study of virtual and traditional
teaching methods on the interpretation of cardiac dysrhythmia in
nursing students. | Educ Health Promot. 2019;8:202. [PubMed ID:
31807592]. [PubMed Central ID: PMC6852378].
https://doi.org[10.4103/jehp.jehp_34_19.

Alqurashi E. Predicting student satisfaction and perceived learning
within online learning environments. Distance Educ. 2019;40(1):133-
48. https://doi.org/10.1080/01587919.2018.1553562.

Ghareeb A, Han H, Delfino K, Ajayi F. Blended Learning in Obstetrics
and Gynecology Resident Education: Impact on Resident Clinical

30.

31

32.

33.

34.

35.

36.

37.

38.

Performance. | Med Educ Curric Dev. 2016;3. [PubMed ID: 29349307].
[PubMed Central ID: PMC5736267].
https://doi.org[10.4137/]MECD.540598.

Hugenholtz NI, de Croon EM, Smits PB, van Dijk F], Nieuwenhuijsen
K. Effectiveness of e-learning in continuing medical education for
occupational physicians. Occup Med (Lond). 2008;58(5):370-2.
[PubMed ID: 18495676]. [PubMed Central ID: PMC2493067].
https://doi.org[10.1093/occmed/kqn053.

Kim T, Nguyen P, Pham N, Bui N, Truong H, Ha S, et al. Epileptic
Seizure Detection and Experimental Treatment: A Review. Front
Neurol. 2020;11:701. [PubMed ID: 32849189]. [PubMed Central ID:
PMC7396638]. https://doi.org/10.3389/fneur.2020.00701.

Engel ]. Report of the ILAE classification core group. Epilepsia.
2006;47(9):1558-68. [PubMed ID: 16981873].
https://doi.org/10.1111/j.1528-1167.2006.00215.X.

Fisher RS, Cross H, D'Souza C, French JA, Haut S, Higurashi N, et al.
2017 International League Against Epilepsy classifications of seizures
and epilepsy are steps in the right direction. Epilepsia.
2019;60(6):1040-4. [PubMed ID: 31074833].
https:[/doi.org/[10.1111/epi.15052.

Fisher RS, Cross JH, French JA, Higurashi N, Hirsch E, Jansen FE, et al.
Operational classification of seizure types by the International
League Against Epilepsy: Position Paper of the ILAE Commission for
Classification and Terminology. Epilepsia. 2017;58(4):522-30. [PubMed
ID: 28276060]. https://doi.org/10.1111/epi.13670.

Ford ], Baldwin TT, Prasad J. Transfer of Training: The Known and the
Unknown. Ann Rev Organ Psychol Organ Behav. 2018;5(1):201-25.
https://doi.org/10.1146/annurev-orgpsych-032117-104443.

Ahmady S, Mirmoghtadaie Z, Zarifsanaiey N, Thor |. Designing E-
Learning in Medical Education: Toward a Comprehensive Model.
Turkish Online ] Distance Educ. 2021:254-71.
https://doi.org[10.17718[tojde.907351.

Quadri NN, Muhammed A, Sanober S, Qureshi MRN, Shah A. Barriers
Effecting Successful Implementation of E-Learning in Saudi Arabian
Universities. Int | Emerg Technol Learn (iJET). 2017;12(6).
https://doi.org/10.3991/ijet.v12i06.7003.

Mirmoghtadaie Z, Kohan N, Rasouli D. Determination and
Comparison of the Factors Related to Effective Blended Learning in
Medical Sciences from the Viewpoints of Instructors and Learners.
Adv Med Educ Pract. 2020;11:205-14. [PubMed ID: 32214865]. [PubMed
Central ID: PMC7083639]. https://doi.org/10.2147/AMEP.S239216.

Jundishapur ] Chronic Dis Care. 2024; 13(4): €145593


https://brieflands.com/articles/jjcdc-145593
https://doi.org/10.21225/d5xk57
https://doi.org/10.1111/mbe.12271
http://www.ncbi.nlm.nih.gov/pubmed/12938899
https://doi.org/10.3928/0148-4834-20030801-08
http://www.ncbi.nlm.nih.gov/pubmed/15098914
https://doi.org/10.3928/01484834-20040401-01
https://doi.org/10.5032/jae.2005.04072
https://doi.org/10.29252/ijree.4.1.80
http://www.ncbi.nlm.nih.gov/pubmed/31807592
https://www.ncbi.nlm.nih.gov/pmc/PMC6852378
https://doi.org/10.4103/jehp.jehp_34_19
https://doi.org/10.1080/01587919.2018.1553562
http://www.ncbi.nlm.nih.gov/pubmed/29349307
https://www.ncbi.nlm.nih.gov/pmc/PMC5736267
https://doi.org/10.4137/JMECD.S40598
http://www.ncbi.nlm.nih.gov/pubmed/29349307
https://www.ncbi.nlm.nih.gov/pmc/PMC5736267
https://doi.org/10.4137/JMECD.S40598
http://www.ncbi.nlm.nih.gov/pubmed/18495676
https://www.ncbi.nlm.nih.gov/pmc/PMC2493067
https://doi.org/10.1093/occmed/kqn053
http://www.ncbi.nlm.nih.gov/pubmed/32849189
https://www.ncbi.nlm.nih.gov/pmc/PMC7396638
https://doi.org/10.3389/fneur.2020.00701
http://www.ncbi.nlm.nih.gov/pubmed/16981873
https://doi.org/10.1111/j.1528-1167.2006.00215.x
http://www.ncbi.nlm.nih.gov/pubmed/31074833
https://doi.org/10.1111/epi.15052
http://www.ncbi.nlm.nih.gov/pubmed/28276060
https://doi.org/10.1111/epi.13670
https://doi.org/10.1146/annurev-orgpsych-032117-104443
https://doi.org/10.17718/tojde.907351
https://doi.org/10.3991/ijet.v12i06.7003
http://www.ncbi.nlm.nih.gov/pubmed/32214865
https://www.ncbi.nlm.nih.gov/pmc/PMC7083639
https://doi.org/10.2147/AMEP.S239216

