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Abstract: 
The educational methods used in the retraining program and 
improving the level of professional capability of the 
medical community are one of the concerns in the field of 
health for sustainable development and quality assurance of 
health services. Blended learning is a thoughtful integration 
of e-learning and face-to-face learning, which in the field of 
continuing education in the medical community can play a 
significant role in improving the country's health system by 
improving the quality and quantity of education. This 
research is applied in terms of purpose and was conducted 
in Shahid Beheshti University of Medical Sciences in 2019. 
To collect data, a combined method including three 
methods of documentary study, fuzzy Delphi, and survey 
was used. Sampling method was purposeful and 10 experts 
and scholars in the fields of continuing medical education 
and blended learning were interviewed using semi-
structured interviews to achieve data saturation. To analyze 
the content, the qualitative content analysis was used in the 
first stage and fuzzy Delphi analysis in the second and third 
stages. At first, 218 initial codes were extracted, which were 
reduced to 78 codes after continuous review. The results of 
this qualitative research lead to the identification and 
introduction of 7 main dimension including institutional, 
educational management and resource support, technology 
and design, pedagogical, evaluation and feedback, ethics 
and learning templates for the continuing education model 
of the community based on blended learning as well as 28 
components and 100 subcomponents. The results of this 
research can be considered by policy makers and planners 
in this field and can be used for sustainable development of 
community health. 
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Table 1. Triangular fuzzy numbers of the five-

variablespoint Likert scale Verbal 

 
Verbal variables

 
Fuzzy value 
determined

 

Triangular 
fuzzy number

Completely 

opposed

0.9171 (0, 0, 0.25) 

 Opposed0.7801(0, 0.25, 0.5) 

No 

comment
0.5412

(0.25, 0.5, 
0.75)

Agree0.3209(0.5, 0.75, 1)

Completely agree
0.0512(0.75, 1, 1)

 ,Dadgaran et al.
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2. Minokovsky 
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Table 2. Dimensions, components and subcomponent identified from the research literature for continuing 
medical education based on blended learning 

 
No. 

 
Dimension

 
ComponentSubcomponent 

 
Institutional

 
Educational matters 

required

 
Physical conditions of the course environment (such as light, sound 

and ventilation)
 

Training time
 

Conducting educational needs assessment for the course

 
Administrative affairs 

required

 
Financial preparation, necessary for holding a training course

 
preparation, necessary for the optimal holding of the courseCultural 

 
Previous experience and skills in implementing a training course 

based on blended learning
 

Educational implementation of the course, based on the approved 
educational calendar

 
Educational services 

required

 
timely notification of the training registration services, such as -Pre

course 
 

Organizing introductory sessions, guidance and providing initial 
advice

 
publications for the Preparing and compiling books and special 

training course
 
Library support

 
Educational 
management 
and resource 

support

 
Educational management

 
Existence of a team of managers to guide the training course based 

on blended learning
 

Course facilitators have skills related to blended teaching and 
learning

 
Existence of educational designers in the course management team

 
Ability to establish direct online or offline communication between 

atorslearners and course administr

 
Lecturer support

 
Necessary trainings for teachers to teach in the blended learning 

system
 

during continuing education based on blended  Teacher support
learning

 
Development of educational materials required for lecturer

 
Learners support

 
arity with the rules and regulations and instructions for Famili

blended learning



 

 
cost contact methods with specific working hours-Assign low

 
Allocate software and chat rooms for counseling, support and 

up of the learner's request-follow

 
References support

 
visual -and online audioAccess educational sources, including books 

content
 

Access educational sources offline (such as specialized journals)
 

scientific informationAccess to digital libraries and other sources of 

 
Curriculum support

 
Online support for continuing courses, based on blended learning

 
ourseface support of the c-to-Face

 
Technical support

 
face)-to-Ease of using the required infrastructure (online and face

 
bandwidthTake advantage of strong servers and sufficient  

 
Flexible administrative, financial and payment support

 
and accuracy in registration, payment of tuitionSpeed 

 
and accuracy in issuing certificates, delivering and awarding Speed 

certificates

 
Technology 
and design

 
Access to required 

technology

 
with accessories (speakers, microphone, camera, etc.) Access to PC
 

Access to the software required by the participants
 
Hardware support for participants
 

Digital literacy of course participants

 
Appropriate design and 

graphics

 
Proper design of blended learning materials and resources

 
Proper design of educational content in a course based on blended 

learning
 

The charm of designing educational web pages graphically
 

based educational content -The attractiveness of graphic design
design

 
Personalize system design based on the learner's visual appeal

 
PedagogicalEducational goals

 
Explicit and codified expression of educational goals

 
Awareness of teachers and learners about the general and objective 

coursegoals of the 



 

 

Performing educational activities within the framework of the 
objectives of the course

 Matching of educational goals to the job needs of members of the
medical community

Matching educational goals with the needs of society

 
Educational content

 
Matching the educational content with the objectives of the 

combined learning course
 

Pay attention to course content design approaches
 

Flexibility of course content (if not up to date) to change and modify 
it

 
Logical relationship between one course session and subsequent 

sessions in terms of session content

 
Pay attention to the 
teaching features

 
Review and analysis of course learners by the teacher

 
Formation of research groups by the teacher

 
ortance to the working group of Generating participation and imp

learners, by the teacher

 
Pay attention to the 

characteristics of the 
learner

 
Group work and learners' participation

 
Skills in using ICT for blended learning

 
learning -Teaching

strategies and methods

 
learning coursesUse of multiple teaching methods in blended 

 
Use effective learning strategies such as class discussions in a 

blended learning environment
 

ading to curriculum analysisUse of methods le
 

Use of methods to achieve the level of curriculum composition
 

el of reasoning in the Use of methods leading to access to the lev
curriculum

 
Use of methods leading to access to the level of criticism in the 

curriculum

 
Interaction

 
with each otherInteraction of contemporaries 

 
Learners interact with professors or their assistants

Teachers interact with each other

  
Evaluation 

and 
feedback

evaluation Proportion of 
with goals

determined course objectives-Emphasis of evaluation on pre

with blended Proportion between assessment tools and criteria 
learning objectives in continuing education



 

 
Use different evaluation 

criteria

 
Attention to clinical and professional activities in evaluating the 

content of the course
 

Accurate evaluation of the presence and learning of the course 
participants

 
Perform continuous 

evaluation

 
Use diagnostic evaluation of the audience's previous learning, 

before starting new educational content

f learning by the Use of continuous assessment of the amount o
teachers during the course

Make available feedback
Use of continuous assessment of the amount of learning by the 

during the courseteachers 

assessment feedback to improve learning-Extent of post

 
Ethics

Privacy protection

Possibility of limited access to the learner and the ability to block 
the unwanted access of others

Confidentiality of any learners' educational information

Supporting the personality and dignity of the participants in the 
blended learning course

 
User information 

security

  
between the sender and  Create a platform without interference

receiver of information
 

No unauthorized exchange of data between sender and receiver of 
information 

 
Correct identification of learners in continuing education courses 

based on blended learning

 
Intellectual property 

rights and intellectual 
property

 
date and accurate information by the -to-publication of upAllow the 

knowledge producer
 

Avoid distorting information and providing correct knowledge

 
Content refining

finement of information contrary to moral valuesRe
 

Avoid any harm to users

 
Learning 
templates

 
Templates based on 

simultaneous physical 
presence

Case 

Report 
based conferences, -Conferences, congresses, internal article

lectures, posters, roundtables and case reports
 

International Conference
 
Seminar (symposium) based on scientific expression, exchange of 

experiences and updating information



 

 

 
term professional training courses with at least one and a half -Short

hours of clinical and practical training

 
Simultaneous electronic 

templates

 
meetings of learners with each other and  Possibility of electronic
with professors

LMS 
Formation of virtual classes (in the form of LMS)

 
Web conferencing

 
training messagesSend and receive instant 

 
Use of mobile educational applications

 
Asynchronous electronic 

templates

 
training modules and documentationbased -Use of computer

EPSS 
Use of Electronic Performance Support System (EPSS)

 
Access to recorded live training sessions

book-E 
books and textual tutorial content-Access to e

 
Table 3. Defuzzyfication  mean of experts' views obtained from the first stage survey to explain the 

dimensions and components 

No. 
 

dimensions

 
Defuzzyfication mean

 
ComponentsDefuzzyfication mean

 
Institutional 

0.7532 

Administrative affairs 
required

0.8541

Educational services required
0.8007

Educational matters required
0.7102

 
Educational 

management and 
support resource

0.8221 

 
Technical support

0.8154

 
Learners support

0.8049

 
References support

0.7994

 
Lecturer support

0.7899

 
Educational management

0.7085

 
Curriculum support

0.6989

 
Technology and 

design
0.8071

 
Access to required 

technology
0.8578



 

 
Appropriate design and 

graphics
0.7921

 
Pedagogical

0.7985

 
learning strategies -Teaching

and methods

0.8111

 
Educational goals

0.7898

 
Educational content

0.7515

 
Interaction

0.7329

 
attention to the Pay 

characteristics of the learner
0.7298

 
Pay attention to the teaching 

features
0.6985

  
Evaluation and 

feedback
0.7314

 
Proportion of evaluation with 

goals
0.8157

 
Perform continuous 

evaluation
0.7011

 
Use different evaluation 

criteria
0.7887

 
Make available feedback

0.6914

 
Ethics 

0.7799

 
Privacy protection

0.8124

 
User information security

0.7991

Content refining
0.7189

 
Intellectual property rights 
and intellectual property

0.6241

 
Learning 
templates

0.7059

 
Simultaneous electronic 

templates
0.8725

 
Templates based on 

simultaneous physical 
presence

0.7898

 
Asynchronous electronic 

templates
0.6789



 

 

 

 
Table 4. Defuzzyfication  Mean of Experts' Views from the Second Stage Survey to Identify Dimensions and 

Components

No. 
 

dimensions

 
Defuzzyfication mean

 
ComponentDefuzzyfication mean

 
Institutional

0.7852

 
Administrative affairs 

required
0.8961

 
Educational services 

required
0.8517

 
Educational matters 

required
0.7304

 
Educational 

management and 
resource support

0.8308 

 
Technical support

0.8964

 
Learners support

0.8569

 
References support

0.8003

 0.7951



 

Lecturer support
 

Educational 
management

0.7185

 
Curriculum support

0.7009

 
Technology and 

design
0.8192

 
Access to required 

technology
0.8669

 
Appropriate design and 

graphics
0.7973

 
Pedagogical

0.8935

 
learning -Teaching

strategies and methods

0.8232

 
Educational goals

0.8038

 
Educational content

0.8013

 
Interaction

0.7420

 
Pay attention to the 
characteristics of the 

learner

0.7408

 
Pay attention to the 
teaching features

0.6877

  
Evaluation and 

feedback
0.8224

 
Proportion of evaluation 

with goals
0.8166

 
Perform continuous 

evaluation
0.7876

 
Use different evaluation 

criteria

0.7657

 
Make available feedback

0.7102

Ethics
0.8319

 
Privacy protection

0.8216

 
User information 

security
0.8042

 
Content refining

0.7771

 
Intellectual property 

rights and intellectual 
property

0.7141

 0.7290 0.8815



 

 

Learning templatesSimultaneous electronic 
templates

 
Templates based on 

simultaneous physical 
presence

0.8108

 
Asynchronous electronic 

formats
0.7309

 
Table 5. The difference in the views of experts between the first and second stages of the fuzzy Delphi 

survey

 
No.

 
Subcomponent

 
Defuzzyfication mean

 
1st stage

 
2nd stage

 
Difference

 
Using tutorial content in the form of 
podcasts, videos, and compilations

00.69020.6902-

 
Workshop to strengthen the 

professional skills of the participants

00.90120.9012- 

 
Learners control their personal 

information
00.71010.7101-

 
Ability to create and lead online 

groups, based on specific and 
oriented projects-research

00.67480.6748-

 
information and Avoid distorting 

providing correct knowledge

0.67820.81230.1341-

Chen & Lin, 2002
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