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Abstract
Introduction Designing, developing, and implementing a course without assessing and prioritizing instructional 
needs may result in inefficiency due to the disregard for the actual needs of the target population. The present study 
aimed to determine and prioritize medical students’ instructional needs regarding Massive Open Online Courses 
(MOOCs) at Shiraz University of Medical Sciences.

Methods This survey study was carried out in three stages (2020–2021) using the Delphi technique. Purposive and 
snowball sampling methods were used to select the instructors. The students were selected through simple random 
sampling. The first round of the Delphi technique involved a questionnaire consisting of one open-ended question, 
completed by 49 basic/clinical faculty members and 47 senior medical students. In the second round, a 5-point 
Likert scale-based questionnaire was used to prioritize the instructional needs. The reliability of the questionnaire 
was verified by Cronbach’s alpha coefficient. In the third round, a focus group was used. A total of six expert faculty 
members and one senior medical student were invited to the focus group session to prioritize the needs. Data were 
analyzed using Friedman’s non-parametric ranking test in SPSS version 26.

Results Ten instructional needs priorities were extracted, including common pharmacotherapies (antibiotics and 
narcotics), prescriptions, physiology, anatomy, physical examination, electrocardiography interpretation, radiography, 
computed tomography scans, serum electrolyte disorders, and cardiovascular and internal (endocrine and metabolic) 
diseases. The chi-squared calculated value (715.584) indicated a significant difference in the importance of the 
questionnaire’s questions (P < 0.001). These questions did not have equal value, and the importance, from the 
respondent’s point of view and the observed distribution of ranks, was not the output of a random factor.

Conclusions The findings of this study can be used to design MOOCs, revise instructional programs, and adapt the 
curriculum to meet the needs of general practitioners, which will, in turn, help meet the medical needs of the general 
population.
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Background
Electronic learning (e-learning) is integral to medical 
education, especially in developed countries [1]. In basic 
medical sciences, complementary education by e-learn-
ing can help improve the quality of learning and clini-
cal skills [2] and the long-term retention of information 
by students [3]. However, the effectiveness of e-learning 
depends on several factors. One important factor is the 
integration of technology tools into the curriculum [4]; 
another is how to connect the lessons learned in the 
theoretical phase with their applications in practice [5]. 
Accordingly, the content of e-learning should be designed 
in accordance with the instructional needs of medical 
students to achieve a high-quality course. One strategy 
for such achievement is that the students determine their 
instructional needs themselves, identify the problems 
of e-learning systems, adopt necessary strategies for the 
success of their courses, and properly manage and guide 
their e-learning courses [6].

One of the novel and recent advancements in e-learn-
ing that is attracting the attention of higher education 
institutions is Massive Open Online Courses (MOOCs) 
[7], which are presented to an unlimited number of par-
ticipants via the web. The University of Manibota first 
offered it in 2008 for connective information, expand-
ing to 190 countries with about 160,000 learners [8]. A 
smooth supply of efficient instructions in the main key to 
improving the performance of learners; furthermore, the 
success of these courses is related to the interactive atmo-
sphere in which students, instructors, and teaching assis-
tants can participate, facilitated by discussion forums and 
instructional content such as videos, texts, and problem 
sets. The constructivist teaching modes in MOOCs aim 
at knowledge construction by the student rather than 
knowledge transfer from teacher to student. As the latter 
is the usual setting for medical education, using MOOC 
can offer an opportunity for educational innovation [9]. 
The materials are usually similar to university courses, 
but its advantages, including the fact that they are acces-
sible to anyone and often do not have a specific starting 
and ending time, have resulted in increasing interest in 
this method of education [10]. Considering the recent 
coronavirus disease 2019 (COVID-19) pandemic, the sig-
nificance of online education has increased. Therefore, it 
is necessary to investigate the needs of learning in each 
field of study.

Like other fields of study, medical education is also 
altering with the growth of digital platforms and edu-
cational methods, and MOOCs represent an excellent 
instructor-independent opportunity for the education of 
faculty members and students [11]. Such courses have 

been introduced as a possible solution to the challenges 
of medical education and have been welcomed by the 
world’s medical community [12]. The lack of geographi-
cal limitations, time limits, and subscription fees are 
important advantages of this educational method; the 
student only needs an internet-based device for learn-
ing [13, 14]. Accordingly, MOOCs are steadily increas-
ing, and more free courses are being offered in health and 
medicine. Therefore, determining the role of MOOCs in 
medical education is vital [15]. Besides the advantages, 
MOOCs have some limitations, such as high dropout 
and low completion rates, content production expenses, 
and language barriers, though solutions have also been 
introduced to resolve these issues [13].

Despite the global attraction to MOOCs in medical 
education, the rate of participation is low in developing 
countries, and there is limited information about how 
medical students perceive MOOCs in these countries 
[16]. In our country, Iran, the high school graduate passes 
a national exam to enter university, and if accepted into a 
medical university, the students must pass a seven-year 
course (including internship) to graduate as a general 
practitioner. Most medical universities teach medicine to 
students via traditional methods [17], and MOOCs have 
been implemented in very few centers. Torbat Heydariye 
University of Medical Sciences launched e-learning 
through a learning management system (LMS) in 2014 
and produced 34 MOOC items with the cooperation of 
Iran’s Virtual University of Medical Sciences (VUMS; 
established in 2017). ARMAN, the national MOOC 
platform, is the Persian abbreviation for new and mas-
sive national computerized education, which aims to 
produce MOOCs nationally and internationally. Since 
its establishment (2018–2019), several medical sciences 
universities have been cooperating with ARMAN and 
helped its development by holding workshops [18]. In 
line with these developments, more research is required 
to emphasize the importance of utilizing this novel tech-
nology, take effective steps toward its implementation 
[19], and identify challenges and related solutions [20], as 
presenting courses without a detailed analysis and priori-
tization of the needs would result in courses that fail to 
meet the actual needs of the target population, thereby 
generating expenses without causing any improvements 
in the knowledge, skills, and attitudes of learners. Hence, 
educational programs, especially in medical education, 
should be based on performance-related needs assess-
ments to be motivating [21]. Therefore, the present study 
aimed to investigate the instructional needs of under-
graduate medical students for presenting MOOCs to 
medical students of Shiraz University of Medical Sciences 
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(SUMS), which can improve the quantity and quality of 
medical education.

Methods
This needs-assessment study was conducted using the 
Delphi technique in three steps at SUMS during the 
2020–2021 educational semester. In this technique, 
questionnaires and focus groups were used, group mem-
bers’ comments were collected in special forms, and the 
resulting opinions were ranked based on priority.

The study population included basic and clinical fac-
ulty members, as well as medical students in their intern-
ships. Purpose-based and snowball sampling was used to 
select experts and instructors for this study. The inclu-
sion criteria for the instructors were having a basic or 
clinical specialty, having passed their fellowship period 
within the previous five years, and familiarity with the 
key concepts in healthcare education. According to the 
inclusion criteria, 21 out of 403 faculty members in basic 
sciences and 68 out of 114 faculty members in clinical 
sciences were finally selected. Although the existing ref-
erences consider an overall sample size of 30–60 for the 
Delphi technique [22], a larger number was taken con-
sidering the risk of sample loss. For the students, the sta-
tistical population consisted of all undergraduate SUMS 
medical students who started their internships (as an 
appropriate time to have acquired the necessary perspec-
tive on the instructional needs) in February or October 
2014. The total number of students was 107, 67 of whom 
were selected through random sampling with a table of 
random numbers.

The Delphi technique is a straightforward means of 
determining the instructional needs of health and medi-
cal education systems by collecting and evaluating the 
opinions of individuals in a certain area [23], carried out 
in three steps:

Round 1: This step is the basic and most important step 
in the Delphi technique, in which we aimed to identify 
all instructional needs that can be met through MOOCs. 
The data collection tool in step one was a questionnaire 
containing demographic questions and one open-ended 
question designed for both instructors and students. The 
question asked: “What are the instructional needs that 
can be met through MOOCs for medical students?”. The 
researcher designed the question based on the study’s 
objectives after a thorough review of the relevant lit-
erature and confirmation by the study supervisor. After 
four experts in medical education and e-learning veri-
fied this questionnaire’s face validity and reliability, minor 
changes were made accordingly, and the final question-
naire was distributed among the faculty members and 
interns via Email, social networks, or instant messages. 
The respondents were asked to freely state their opinions 
about educational needs through brainstorming without 

prioritizing them. Considering the novelty of online edu-
cation, a six-page PDF was also prepared that explained 
the online courses, MOOCs, and ARMAN (based on the 
available references) to the respondents.

The questionnaires were to be returned within seven 
days. The participants who had not returned their ques-
tionnaire were identified and followed through phone 
calls or social network messages, repeated (up to even 
nine times during one month) until an acceptable per-
centage of the questionnaires were returned. In some 
cases, in-person visits were made to complete paper-
based questionnaires. Finally, 49 instructors and 47 stu-
dents completed the questionnaires.

Round 2 This stage of the Delphi technique was based on 
the responses to the questions in step one, aiming to iden-
tify the instructional needs. After analysis of the quantita-
tive data collected in this step by MaxQDA software 2020, 
the viewpoints of some physicians and medical students 
were used to categorize these instructional needs and 
combine similar opinions based on the medical curricu-
lum using text analysis. The results of this analysis were 
used to identify the educational needs related to online 
systems and MOOCs from the perspective of the instruc-
tors and students. This was changed to a structured ques-
tionnaire with a Likert scale, which was used as the tool 
for the second round. Two separate questionnaires were 
designed for the instructors and students. The instructors 
were asked to prioritize the instructional needs based on 
a 5-point Likert scale. Based on the instructional needs 
expressed by interns in step one, a separate questionnaire 
was designed for this group using the Likert scale.
The questionnaire designed for the instructors included 
76 items, rated based on a Likert scale, while the ques-
tionnaire designed for the interns consisted of 56 items. 
Two open-ended questions were added: one for further 
suggestions, new educational topics, corrections, omis-
sions, weaknesses, and strengths, and the other for asking 
about their agreement or disagreement. The respondents 
were also asked to state the reason for their prioritization. 
In step two, by providing feedback to the participants and 
expressing that the questionnaire is a continuance of the 
previous step, an effort was made to motivate the par-
ticipants to continue their participation. A larger number 
of individuals completed the questionnaires in step two. 
The researcher-made questionnaire was rated based on 
a five-point Likert scale from 1 (very low priority) to 5 
(very high priority). The face validity and content valid-
ity of the questionnaire were confirmed by several medi-
cal education experts; the reliability of the questionnaire 
was confirmed by delivering the survey questionnaire to 
ten members of the statistical population and calculating 
Cronbach’s alpha coefficient (0.964 for the instructors’ 
questionnaire and 0.931 for the students’ questionnaire).
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The questionnaires were spread, like the previous 
round, and the respondents were asked to complete them 
within seven days; those who had not were followed for 
completion. Others were completed after in-person fol-
low-ups (referring to the participant and asking them to 
complete a paper-based questionnaire). After one month, 
data from these questionnaires (49 instructors and 47 
students) were collected and entered into SPSS Statistics 
software version 26, and the priorities were identified 
using descriptive and inferential statistics, as well as the 
nonparametric Friedman’s test.

Round 3 The Delphi method classically involves four 
rounds, but researchers usually summarize them into 
three or two rounds to achieve their research objectives. 
The decision for the number of rounds depends on the 
time available to the researcher and the type of the initial 
question. Although validity increases with more rounds, 
the process often becomes tiresome after three rounds, 
and no new or useful results are achieved [24]. There-
fore, in this stage, by utilizing a focus group methodol-
ogy and inviting expert instructors, a final consensus was 
reached with regard to the opinions and priorities. A total 
of four expert faculty members at the Medical Education 
Development Center, two faculty members at VUMS, and 
one intern (graduate student in medical education) were 

invited to the focus group session. As the priorities of 
instructors and students differed, the collective wisdom of 
the experts in the focus group was used to achieve a con-
sensus between the priorities. The criteria for achieving a 
consensus were determined first, and the common educa-
tional needs were analyzed using Friedman’s test. In the 
focus group meeting, first, the most common “expressed 
needs” of the Friedman table were selected according to 
the needs of instructors and interns. As the main audi-
ence of this education is students, we tried to set the stu-
dents’ opinions as the first priority and the perspective of 
instructors and experts as the second priority. After exam-
ining the instructional needs prioritized by Friedman’s 
non-parametric test, the first ten priorities regarding the 
instructional needs presentable through MOOCs were 
identified. The validity of this questionnaire was reflected 
by Cronbach’s alpha values of 0.964 for the instructors 
and 0.931 for the students. The reliability of the items also 
showed sufficient precision of the questionnaire.

It should be noted that ethical requirements for data col-
lection included informed consent, confidentiality, con-
sent to participation, and the availability of researchers to 
answer any questions. Ethical approval for this study was 
obtained from the institute’s research ethics committee 
(IR.SUMS.REC.1398.969).

Results
To analyze the data, descriptive and inferential statistics 
were applied. Among the faculty members and instruc-
tors, most respondents were males aged 35–45 years; 
most were married, and most had either a fellowship or 
postgraduate degree. Most interns were females aged 
25–30 years, and most were single. In the first phase of 
the Delphi method, the basic instructional and clinical 
needs expressed by the faculty members were 266 titles; 
after analysis and classification, they were summarized 
into 36 instructional needs. The frequencies of the top 
13 “expressed needs” are shown in Table 1. Furthermore, 
the instructional needs expressed by the interns included 
311 titles; after analyzing and classifying them, they were 
reduced to 40. The top 13 instructional needs are listed in 
Table 1.

As shown in Table 1, the frequency of some topics of 
educational needs was very close to each other, including 
altered level of consciousness, internal medicine, respi-
ratory infections in children, gastroenteritis, electrolyte 
disorders, trauma, and acute abdomen.

The needs expressed by interns and instructors, 
ordered based on frequency, are shown in Fig.  1A, B, 
respectively. These figures can help better understand 
the differences and similarities of the viewpoints of the 
interns and instructors.

After qualitative analysis of the questions, data analy-
sis from the second phase of the Delphi questionnaire 

Table 1 Instructional needs expressed by instructors and interns 
(first phase of Delphi)
Row Expressed needs 

(instructors)
Frequency Expressed needs 

(students)
Fre-
quen-
cy

1 Biochemistry 31 Physiology 29
2 Physiology 27 Anatomy 28
3 Anatomy 25 General lessons 26
4 Bacteriology 18 Biochemistry 25
5 Physical 

examination
17 Health 23

6 Cardiovascular 
diseases (theory)

17 Physical 
examination

22

7 Statistics and 
research methods

16 Case presentation 
& grand round

17

8 Virology 15 ECG interpretation 15
9 Specialized medi-

cal language
14 Interpretation of 

CT scans
13

10 Health 13 Cardiorespiratory 
resuscitation

12

11 Histology 12 Poisoning 
management

12

12 Endocrine 
diseases and me-
tabolism (theory)

11 DKA, diabetes 11

13 Respiratory diseas-
es (theory)

10 Convulsions 10

Abbreviations ECG; electrocardiography, CT; computed tomography, DKA; 
diabetic keto-acidosis
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identified the first 20 needs of the interns and instructors 
regarding MOOCs. Table  2 shows the list of priorities 
with the highest scores, reported after applying Fried-
man’s test.

Table  2 shows the distribution of the mean, standard 
deviation, and mean rank for the highest mean rank val-
ues, as expressed by the basic and clinical instructors 
and interns. The chi-squared value (715.584), significant 
at P < 0.01, indicates a substantial difference between the 
questionnaire questions in terms of importance. These 
questions were not of equal value and importance from 
the respondents’ point of view, and the observed distri-
bution of ranks was not the output of a random factor.

The final step (focus group) identified “common medi-
cations (opioids and antibiotics), prescription medi-
cations, electrocardiography (ECG) interpretation, 
physiology, anatomy, electrolyte abnormalities, interpre-
tation of radiographs and computed tomography (CT) 

scans, physical examination, heart disease and arteries 
(blood pressure and chest pain), and internal diseases 
(related to glands and metabolism, diabetes)” as the first 
ten priorities of instructional needs for MOOCs.

Discussion
The present study identified the needs for medical educa-
tion MOOCs by the Delphi method from the perspective 
of instructors and students. This study was performed 
in line with the main challenge of educational planning, 
tailoring the existing curriculum to the needs of diverse 
individuals and groups and improving the efficiency 
and effectiveness of the curriculum. The results of edu-
cational needs assessments can be used to enhance the 
quality of curricula and improve both the quantity and 
quality of medical education [25]. Considering the evolu-
tion of medical teaching methods, MOOCs have gained 
popularity in several fields, including medical education. 

Fig. 1 (A) Needs expressed by interns, (B) needs expressed by instructors
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However, as the system of medical education is differ-
ent in Iran, MOOCs and other online methods are not 
popular in our country. Therefore, our groundbreaking 
study presents several interesting points for designing an 
appropriate MOOC for medical students in the Iranian 
educational system.

In this study, the perspectives of instructors and senior 
students (interns) were collected to identify the priori-
ties. The results of the three-step Delphi method showed 
that the viewpoints of instructors and students had some 
similarities and some differences; the different educa-
tional needs expressed may be possibly due to different 
needs and attitudes. Many faculty members believe that 
MOOCs cannot replace a teacher, considering the lack 
of interaction with the instructor, while it is welcomed 
by most students, who hold that MOOCs can act as an 
interactive global community [26]. Therefore, it is impor-
tant to collect the perspectives of both students and 
instructors. However, few studies have considered this in 
the needs assessment of MOOCs in medical education, 
and none have focused on the needs assessment of the 
educational curricula. Some researchers have focused on 
the quality of MOOC performance [11, 27], while others 
have examined the learners’ feedback from an anatomy 

MOOC [28]. This is while a needs assessment can help 
instructors prepare the health trainees to meet the needs 
of future patients better by including the prioritized 
needs in online curricula [29]. The few studies investigat-
ing the curricula have focused on providing MOOCs to 
health professionals in one specific area, like malnutri-
tion [30] or substance abuse [31], rather than the general 
curriculum provided at a medical college. Others have 
focused on other aspects of medical education, like eth-
ics, communication skills, and time management, rather 
than clinical courses [32].

The results of the present study showed that the simi-
larity in the opinions of the instructors and interns 
included the prioritization of the interpretation of ECG, 
radiographs, and internal diseases among the first ten 
priorities of educational needs that can be met through 
MOOCs. As our literature review revealed no study with 
similar objectives to ours (need assessment of medical 
education MOOCs), the discussion is presented with 
studies that have evaluated the need assessment of 
medical education through other methods. In a study 
at Isfahan University of Medical Sciences, researchers 
evaluated the educational needs of third-year medical 
students and indicated the following courses as the major 

Table 2 Instructional needs expressed by instructors and interns after ranking with the highest score (the second phase of the Delphi 
method)
Expressed needs Instructors

(n = 49)
Expressed needs Interns

(n = 47)
Rank order Mean rank

(SD)
Rank order Mean rank

(SD)
Physical examination and history-taking 1 53.36 (0.79) Common antibiotics and medications 1 37.44 (0.65)
Hypertension 2 51.93 (0.73) Prescription 2 34.87 (0.89)
Familiarity with common drugs 3 50.73 (0.73) ECG interpretation 3 33.69(1.04)
Professional ethics 4 48.52 (0.96) Anatomy 4 32.67(1.15)
Principles and skills of patient care 5 48.30 (0.91) Hypertension 5 32.52 (0.92)
Convulsions 6 48.28 (0.73) Electrolyte disorders 6 32.28 (0.91)
Virtual learning skills 7 48.24 (0.88) Acute bronchitis 7 32.16(1.03)
Virtual prescription training 8 47.26 (0.84) Kidney diseases 8 32.12 (0.83)
Neurological examination 9 47.04 (0.81) Pharmacology of opioids 9 32.09 (0.94)
Endocrine and metabolic diseases 10 46.92 (0.61) Interpretation of radiographs and CT scans 10 38.82(1.01)
Asthma 11 46.51 (0.95) Dermatology 11 31.37(1.10)
Case presentation & grand round 12 46.33(1.12) Gastroenteritis 12 31.32 (0.75)
Pharmacology of opioids 13 45.88 (0.93) Poisoning management 13 31.05 (0.93)
Respiratory diseases (theory) 14 44.43 (0.83) Acute abdominal pain 14 30.97 (0.97)
Electrocardiography interpretation training 15 44.10 (0.99) Diabetes and diabetic ketoacidosis 15 30.87 (0.82)
Headache 16 44.03 (0.84) Internal diseases 16 30.85(0.72)
Anatomy 17 43.63(1.01) Asthma 17 30.85(1.0)
Ischemic heart disease 18 43.20 (0.92) Chronic obstructive pulmonary disease 18 30.84(1.05)
Physiology 19 43.14(1.03) Physical examination 19 30.82(1.42)
Musculoskeletal diseases (theory) 20 42.46 (0.92) Cardiovascular diseases (theory) 20 30.81(1.02)
Kendall’s W Test 0.195 0.072
Chi-squared 715.584 186.186
P-value 0.0001 0.0001
Abbreviations ECG; electrocardiography, CT; computed tomography
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educational needs for the students: familiarity with com-
mon para-clinical examinations (ECG), major emergen-
cies (altered level of consciousness, poisoning, fractures), 
resuscitation skills (such as cardiopulmonary resuscita-
tion), familiarity with imaging interpretation (MRI, CT 
scan, X-ray), history-taking, physical examination, and 
medication prescriptions [33]. Despite differences in the 
educational methods, it can be claimed that these find-
ings are quite consistent with the prior educational needs 
identified in the present study. In another study on third-
year medical students, the results showed a clear desire 
for training in sonography, central line placement, para-
centesis, and thoracentesis [34]. The difference between 
their results and that of the present study may be due to 
the different study populations, as they also evaluated 
residents’ perspectives.

Several studies evaluated the perspective of physi-
cians rather than students. Consistent with our findings, 
the physicians of Ahvaz (a city in West Iran) prioritized 
internal and emergency medicine, imaging interpre-
tation, and interpretation of para-clinical test results 
among the top ten priorities [21]. However, they outlined 
ear-nose-throat diseases, skin diseases, and gynecologic 
diseases as the top three priorities of educational needs 
[21], diverging from our results. This difference could 
be due to the varied preferences of physicians from stu-
dents and instructors [35], as students’ viewpoints were 
considered the first priority in the present study. In 
North Khorasan, the top instructional priorities of gen-
eral physicians included cardiovascular diseases, car-
diopulmonary resuscitation, and diabetes [36], aligning 
with the present study’s findings. Another study evalu-
ated the educational needs of general practitioners work-
ing in healthcare departments of the Ministry of Health 
and Medical Education using the Delphi technique. It 
concluded that diabetes, evaluation and accreditation of 
hospitals, communication skills for managers, principles 
of nutrition counseling, and neonatal resuscitation were 
among the top priorities, with diabetes and resuscitation 
also prominent in our study [37]. Family medicine work-
ers in Iran also identified cardiovascular diseases and 
hypertension, diabetes prevention and management, and 
interpretation of ECGs among the top educational needs 
[38], which is consistent with the results of the present 
study. Other studies have also evaluated the education 
needs in specific fields of medicine, such as neurologic 
diseases [39], from the perspective of physicians or have 
assessed needs related to continuing medical education 
(post-graduate) [40, 41], falling outside the scope of our 
study.

Other interesting points of the present study were 
revealed by comparing different subgroups participat-
ing in the study; a comparison of the results of the first 
and the second quantitative rounds revealed that the 

educational needs stated by the students in the first qual-
itative round were slightly different from the top twenty 
educational needs. However, the top twenty educational 
needs stated in the second round were urgent needs. 
Interestingly, the students of different groups had almost 
the same educational needs; however, some of the educa-
tional needs stated by instructors from a specific clinical 
group could be different from the needs stated for other 
clinical groups, and each group mentioned the educa-
tional needs related to their own field of specification.

Another interesting point in the present study is that 
instructors believed that holding online courses or 
MOOCs cannot be effective for the clinical training of 
medical students. This opinion may result from the fact 
that MOOCs and e-learning are new in our country and 
not applied frequently; therefore, the different aspects 
of this type of education are not clear to the instruc-
tors, which might result in a negative attitude toward 
e-learning. Our findings are consistent with previous 
ones, stating that learning assessment in clinical settings 
in a MOOC format could be challenging for some medi-
cal educators, especially the older ones [11]. Younger 
instructors, however, considered MOOCs very effective 
along with clinical training.

The educational needs identified by faculty members 
and students in the present study were also related to 
knowledge and skills, like achieving professional compe-
tency in cardiopulmonary resuscitation and interpreting 
ECG and CT scan results. Nevertheless, it is not possible 
to achieve these high cognitive skills through e-learn-
ing and MOOC alone, and these modalities should be 
complemented by learning in clinical settings. This may 
imply that MOOCs cannot be suitable for all types of 
learning in medical education. Some have suggested that 
MOOCs can significantly impact learning and fill the 
gaps in formal education when used as a complementary, 
non-formal education [42]. Perhaps their combination 
would work best for medical students [43, 44]; however, 
more studies are required to determine the suitability of 
MOOCs and other online educational systems for medi-
cal students.

The present study had the main strength of evaluating 
a novel and highly applicable issue in medical education, 
which has not been evaluated in Iran’s educational sys-
tem before. Other strengths included using the Delphi 
method for the survey on a large group, including both 
students and instructors, comparing their opinions. 
Despite these strengths, our study had some limita-
tions. Firstly, the results of this study are basically based 
on the participants’ personal opinions, although partici-
pants with more experience were selected to get better 
results. Secondly, the opinions of one medical university 
in one city were evaluated, while differences may exist 
in other cities of Iran based on the medical needs of a 
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city/province with dissimilar demographics and culture. 
Another limitation of the present study is related to the 
limited participation of instructors due to their unfamil-
iarity with online learning methods, including MOOCs; 
however, we provided them with a 6-page PDF to inform 
them about this educational method.

Conclusion
In this study, we identified the educational needs of 
medical education through modern electronic educa-
tional technology, MOOC, and collected the viewpoints 
of medical students, clinical faculty members, and medi-
cal education experts. The findings of this study can be 
used in designing general medicine curriculum, revis-
ing instructional programs, adapting the curriculum to 
meet the needs of society, and continuing medical edu-
cation to improve the quality and effectiveness of medi-
cal education; when other phases of instructional design, 
including monitoring and evaluation, are performed 
appropriately. Many reputable universities are now offer-
ing their courses in the form of MOOCs. Iranian authori-
ties must provide the necessary grounds to create and 
utilize MOOCs in higher education in our country and 
provide the students with medical content designed 
based on their needs. It is recommended that further 
studies consider the viewpoints of participants who are 
familiar with online training methods, especially MOOC, 
and consider evaluating the effectiveness of the combina-
tion of offline (clinical) and online methods in medical 
education at several universities from different cities of 
the country.
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