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Abstract

Introduction

Teaching-learning is the heart of medical education in the clinical setting. The objective of
this research was to develop a conceptual model of effective clinical teaching in undergradu-
ate medical education and conceptualize its operational framework based on the best fit
approach.

Materials and methods

This research consisted of three sub-studies conducted using a multi-method approach.
The first sub-study was conducted using a qualitative meta-synthesis approach. The second
sub-study used Clarke’s situational analysis approach as a postmodern version of grounded
theory. Finally, the third sub-study was designed in two stages. First, it was conducted using
the expert panel, in the second step, framework of synthesis based on best fit, and the
framework of Ottenhoff- de Jonge et al., which formed the basis of this study.

Results

In the first sub-study, qualitative evidence on the factors of effective teaching-learning in
clinical education was synthesized into five dimensions. Based on the second sub-study,
the clinical teaching-learning situation in undergraduate medical education in Iran was rep-
resented in three maps, including situational, social worlds/arenas, and positional. Finally, in
the third sub-study, based on model modification and development in the expert panel, the
effective teaching-learning dimensions were developed into behavioral, social, pedagogical,
technology, contextual, educational leadership, and financial dimensions. In the second
step, based on the framework of Ottenhoff- de Jonge et al., a three-dimensional matrix was
developed concerning epistemological orientations about teaching and learning.
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Discussion

Moving from a single teaching-centered and learning-centered orientation to a teaching-
learning-centered orientation is required for effective teaching-learning in clinical medical
education.

Introduction

The clinical environment can be defined as a situation with the presence of a medical educator,
medical students, clinical staff, and patients revolving around the diagnosis, treatment, and
care of the patients and teaching-learning activities. This includes two important points: First,
the clinical environment consists of inpatient, outpatient, and community settings [1]. Second,
teaching in clinical settings is often done in routine clinical care where patients and their prob-
lems are the basis of teaching to medical students [2]. A wide range of professional skills such
as communication skills, professionalism, history taking, and physical examination required
for medical practice are taught in these environments and settings. But what matters is the
effectiveness of teaching and students” achievement of clinical learning outcomes. In other
words, clinical teaching-learning should incorporate the components and characteristics that
contribute to students achieving learning outcomes. Achieving effective teaching in any educa-
tional environment requires the formation of an efficient and high-quality teaching-learning
process or system.

Higher education teaching-learning consists of various components and aspects that can be
analyzed holistically within the framework of an efficient behavioral system. As a system
model, these components and dimensions can be used to create the teaching-learning system
in the context of a strategic approach and with appropriate leadership [3].

Comprehensive studies have not been conducted on the dimensions of effective teaching in
clinical education. For example, a study focused on successful clinical education and consid-
ered components such as the tutor’s role, the student’s role, the patient’s roles and characteris-
tics, and the characteristics of a good clinical environment [4]. Moreover, the perceptions of
clinical teachers and students of effective opportunities to facilitate learning in a clinical con-
text have been considered [5]. In another study, Ross & Stenfors-Hayes [6] developed a frame-
work for teaching and learning. This framework includes teacher and teaching activities,
learner and learning activities, shared activities between teachers and learners, teaching and
learning situations, and content. They propose this framework for the undergraduate course
and do not consider the distinction between preclinical and clinical contexts.

Teachers’ belief orientation about teaching and learning should be considered to develop the
framework of effective educational behaviors. "Beliefs" refer to perceptions and conceptions
about teaching and learning, which are formed throughout life, deeply rooted, and contain cog-
nitive and affective aspects [7,8]. The body of research shows that epistemological beliefs are
one of the driving forces behind educators’ educational behaviors and their choices in teaching
design and delivery. In other words, how teachers teach and even teaching practice is uncon-
sciously influenced by their conceptions and perceptions of teaching and learning [9-16].

In recent decades, studies have been published that have conceptualized teaching and learn-
ing in education, higher education, and medical education based on a framework. These stud-
ies have classified the belief orientation about teaching and learning on a continuum from
teaching-centered to learning-centered [3,9,12,15-25]. One of these frameworks proposed for
the context of medical education is the framework of Ottenhoft- de Jonge et al., [22]. They
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developed a new framework for the context of medical education based on the Samuelowicz
and Bain framework [12], which focused on medical educators’ beliefs about teaching, learn-
ing, and knowledge. Their proposed framework is comprised of a two-dimensional matrix in
belief orientations (including six belief orientations: imparting information, transmitting
structured knowledge, facilitating understanding, helping the student develop expertise, shar-
ing the responsibility for developing expertise, and negotiating meaning) and nine belief
dimensions (including desired learning outcomes, expected use of knowledge, responsibility
for transforming knowledge, nature of knowledge, students’ existing conceptions, teacher-stu-
dent interaction, creation of a conducive educational environment, professional development
and student motivation). We selected this framework for the following three reasons. First,
this framework was largely matched with the subject of our research and therefore had the best
fit. Second, this framework is the most comprehensive of all the frameworks developed in the
literature. Third, this framework has been developed for the context of medical education.

Opverall, this line of research is significant. Because it has implications for teaching and
learning activities and contributes to teaching-learning theory, in other words, classifications
related to the orientation of teaching-learning are essential and determine the direction of the
teaching-learning system. By focusing on its dimensions, the quality of education can be
improved. However, these categorizations are limited to teaching-learning in medical educa-
tion, especially clinical education. Therefore, this study aimed at conceptualizing effective clin-
ical teaching-learning in undergraduate medical education based on epistemological
orientations about teaching-learning. Therefore, the objective of this research was to develop a
conceptual model of effective clinical teaching in undergraduate medical education and con-
ceptualize its operational framework based on the best fit approach.

Design of the study

While mixed method research design refers to combining at least one quantitative and one
qualitative method, the multi-method research design approach is not limited solely (and
entirely) to combining quantitative and qualitative methods. Multi-method research design
integrates several quantitative methods or several qualitative methods, or a combination of
both methods [26] to make a richer understanding about the subject under study. Tashakkori
and Teddlie [27] define the multi-method research as a type of research design in which multi-
ple methods or worldviews are utilized to collect data. This research comprised three sub-stud-
ies that conducted using several methods (each of the methods performed rigorously and
complete in itself, in one project) the results were then triangulated to form a complete whole.

Setting and participants

This study, including a wide variety of participants, focuses on the clinical environment of
undergraduate medical education (UME). Different participants explained a wide range of
perspectives regarding the research topic. In addition, we purposefully selected both groups of
experienced clinical teachers and medical education specialists (educational specialists not
involved in clinical practice) to address potential differences in beliefs about teaching and
learning that may result from engaging in clinical practice. In general, experienced clinical
teachers, medical education specialists, and students were present in the second sub-study.
Thirty-eight people were recruited for the second sub-study, and 31 participated in web-based
interviews. Of these thirty-one people, twenty-two were fifth, sixth, and seventh-year students
practically engaged in clinical education (internship), and nine were medical education spe-
cialists and clinical teachers. The students were from the Tehran and Shahid Beheshti Univer-
sities of Medical Sciences. Fourteen students were male, and eight were female. Finally,
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telephone interviews were conducted with seven medical education specialists and clinical
teachers. Of the sixteen medical education experts and clinical teachers participating in web-
based and telephone interviews, nine were male, and seven were female. The participants of
the third sub-study were ten people who were organized as an expert panel. Six were medical
education specialists (three male and three female), and four experienced clinical teachers
(three male and one female). The clinical professors and medical education specialists who
participated in this research were from Tehran, Shahid Beheshti, Shiraz, Guilan, and Ahvaz
Jondishapur Universities of medical sciences. The Inclusion criteria for medical education spe-
cialists included having a Ph.D. in medical education from Iran or abroad, being a faculty
member with academic rank (Assistant professor, Associate professor, and Full professor), and
at least ten years of work experience in the field and practice of medical education. The inclu-
sion criteria for clinical teachers included expertise in one of the clinical disciplines, faculty
membership, at least fifteen years of teaching experience, and academic rank (Assistant Profes-
sor, Associate Professor, and Full Professor). We developed these criteria to locate faculty
members whose knowledge and experiences would be enlightening.

Methods and procedures

This research includes three sub-studies, each of which was conducted using different meth-
ods. This research data were collected through multiple methods such as synthesis of qualita-
tive studies, literature review, analysis of the general medicine curriculum and related
documents, remote semi-structured interviews (web-based and telephone), expert panel, and
the framework synthesis based on the best fit. In addition to documents and curriculum analy-
sis, experienced clinical teachers, medical education specialists, and eligible medical students
participated in this study. This study lasted from January 2021 to April 2022.

First sub-study: Systematic review of qualitative studies and meta-synthesis

The purpose of the first sub-study was to develop a comprehensive framework of effective
teaching-learning factors in clinical education. This sub-study was performed based on quali-
tative meta-synthesis and the seven-step method of Sandelowski & Barroso [28] (Fig 1).

The studies’ identification, screening, and selection were performed according to the
PRISMA flowchart instructions. PICOS strategy was used to formulate the research question
and determine the criteria for eligible studies. In other words, if the research question is well-
formulated in review studies, it can guide the determination of eligibility criteria, the search
for studies, the collection of data from included studies, and the presentation of findings.
PICO is the most common structure used to define a researchable question. Health researchers
and professionals extensively employ it to develop searchable questions which provide relevant
and accurate results. The PICO strategy ensures that the research question drives the entire
review process.

The PICO framework requires the researcher to design the research question based on the
following four elements [29]:

P: Population (Patient or the problem to be addressed)

I: Intervention (Exposure to be considered—treatments/tests)

C: Control (Control or comparison intervention treatment/placebo/standard of care)

O: Outcome (Outcome of interest)

As the PICO tool does not currently accommodate terms related to qualitative research or
specific qualitative designs, this framework for searching and synthesizing qualitative evidence
has been modified to PICOS, where the "S" refers to the study design [30], thus limiting the
number of irrelevant articles.
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1 ) Formulating the research question

2 ) Conducting a systematic search

3 | Screening and selecting appropriate qualitative studies

4 | Critical appraisal of studies and extracting the required data from included studies

5 ) Analyzing and synthesizing of findings of qualitative studies

6 | Maintaining quality control (Trustworthiness)

7 | Presenting results (conceptual framework)

Fig 1. The seven-step method of meta-synthesis.

https://doi.org/10.1371/journal.pone.0289150.9001

The determined electronic databases and journals were searched from 1990 to 2021 to iden-
tify related studies and articles. In order to increase the reliability of the search, this process
was carried out by two researchers with the help of a librarian. Based on the composition and
search strategies in the databases (OVID, PubMed, Web of Science, SCOPUS, Eric, Magiran,
and SID), 33,799 and 56 studies were identified from other sources. After removing duplicates,
29,285 studies and articles remained. Study screening was performed based on inclusion and
exclusion criteria by two authors (Hamed Khani and Soleiman Ahmady). After initial screen-
ing and assessment based on the abstract, 120 studies and articles remained. The eligibility
assessment (full-text assessment) was conducted by two researchers simultaneously and inde-
pendently. At this step, any disagreement between the researchers was discussed and resolved.
In the event of significant inconsistencies, we sought assistance from other research team
members or an expert outside the research team. After monitoring and reviewing the full text
of the publications, 53 studies and articles were selected, and 45 studies and articles were cho-
sen and included in the meta-synthesis process after a critical assessment of candidate studies
using the CASP tool. In order to analyze and synthesize the findings of qualitative studies,
inductive coding (reading and reading carefully studies, open, axial and selective coding and
production of analytical themes) were used. To ensure the data’s trustworthiness, Maxwell
[31,32] criteria, such as descriptive, Interpretive, and theoretical validity, as well as Kvale [33]
criteria, such as pragmatic validity, were considered in this sub-study.

Descriptive validity refers to the factual accuracy of data [31,32]. In meta-synthesis studies,
this type of validation means identifying all relevant research reports and a detailed description
of each study’s report [28]. Utilizing all channels to search for studies, consulting with librari-
ans and information science experts, contacting the authors of the studies included in the
meta-synthesis to resolve any possible ambiguities, utilizing reference management software,
and maintaining the audit trail or documentation of all research steps and processes were
employed to increase descriptive validity. Interpretive validity is the complete and fair repre-
sentation of the meanings attributed to the phenomenon under study by the participants
[31,32]. In meta-synthesis studies, the actors of the study are the researchers whose study
report is included in your project. They are not the participants who were the study subjects
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[28]. It is necessary to hold regular meetings to increase the interpretive validity of strategies,
such as meetings to discuss the evaluation strategies of the study report. The critical evaluation
of the study report under the supervision of the supervisor, two internal and external review-
ers, and two peer students, contacting the authors of the studies included in the meta-synthesis
to resolve any potential ambiguities, and maintaining the audit trail or documentation of all
research steps and processes were employed.

Theoretical validity refers to the theoretical constructs the researcher deals with during the
study [31,32]. The primary data in a meta-synthesis study consist of the findings of the studies
included in your project. Accordingly, theoretical validity in meta-synthesis studies depends
on the credibility of the researcher’s methods to develop the integration and researcher inter-
pretation of the researchers’ findings of the included studies. To increase the theoretical valid-
ity, strategies such as consulting with the supervisor and a number of experts in qualitative
methodology and meta-synthesis, as well as maintaining the audit trail or documenting all
research steps and processes, were employed.

Pragmatic validity refers to the utility and transferability of knowledge [33]. In meta-syn-
thesis studies, pragmatic validity refers to applicability, timeliness, and translatability to syn-
thesizing evidence and the researcher’s product [28]. Strategies such as expert peer review,
maintaining the audit trail, and documenting all research procedures were implemented to
increase the pragmatic validity.

Second sub-study: The situational analysis of teaching-learning in clinical
education

Clarke’s situational analysis approach [34] was used as a post-structural version of grounded
theory in this sub-study. The purpose of this sub-study was to represent the fundamental ele-
ments and components of clinical teaching-learning in undergraduate medical education in
Iran, focusing on identifying the challenges of effective teaching-learning. The data of this sub-
study were collected using several methods and sources such as a mini literature review, an
analysis of the general medicine curriculum and related documents, and remote qualitative
interviews (web-based and telephone). The participants of this sub-study were purposefully
selected and entered the research process through the methods of maximum variation (experi-
enced clinical teachers, medical education specialists and students), snowball (experienced
clinical teachers and medical education specialists) and convenience sampling (documents
and curriculum analysis). In this sub-study, thirty-one people (including experienced clinical
teachers, medical education specialists and students) responded to the web-based interviews
out of the invited forty. Also, seven people (including experienced clinical teachers and medi-
cal education specialists) participated in the telephone interviews. The interview questions
included an introductory question to establish rapport with the interviewees and five main
open-ended questions (S1 File). These questions were formulated based on Clark’s situation
analysis literature and theoretical foundations. In other words, to develop these questions, situ-
ational, social worlds/arenas, and positional maps were used as the main strategies of situa-
tional analysis. In addition, the analyzed content of documents and curriculum were also used
to create these questions. The supervisor, two qualitative research experts, and two peer stu-
dents evaluated the validity and relevance of the questions. The necessary changes were made
based on their feedback, and the final questions were developed.

Web-based and telephone interviews questions were the same, with the difference that in
the telephone interviews additional questions were developed during the conversations. How-
ever, many medical educators, clinical teachers, and students received web-based interview
questions via Porsline and answered only the questions included. The web-based interviews
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were used to acquire a broad understanding of the situation, followed by the telephone inter-
views (video and voice call) to gain a rich and deep insight into the people involved.

The average time to answer qualitative interviews (web-based and telephone) lasted about
30 minutes (between 15 to 40 minutes). The notes of the documents, curriculum analysis, and
the transcripts of the qualitative interviews were analyzed for the emergence and categoriza-
tion of sub-themes and themes. Finally, the themes from all data sources were combined to
form a comprehensive picture of the situation, represented in three maps. The researchers
used three maps (situational, social worlds/arenas, and positional) as the main strategies for
situational analysis throughout the research project (from design to reporting). Lincoln and
Guba’s criteria [35] were used to increase the rigor of the data in this study. Memoing, pro-
longed engagement with data, member checking, peer checking, coding and categorization of
the emerging themes by the researchers, and establishing a consensus were all employed to
assure the credibility and dependability of the findings. To guarantee the confirmability of
strategies such as devoting sufficient time to data collection and analysis, utmost accuracy in
the research process and audit trail were used. Finally, to ensure the transferability of strategies
such as the thick description of the results in the form of discussion about the findings, quality
assessment of data by two medical education specialists and experienced clinical teachers and
different participants in terms of position were used.

Third sub-study: Expert panel and best fit approach

The purpose of this sub-study was to present a conceptual model of effective teaching in clini-
cal education and conceptualize its operational framework based on epistemological orienta-
tions about teaching and learning. This sub-study was conducted using a qualitative approach
(expert panel method and best-fit approach).

Expert panel method. The expert panel method is the forum in which prominent and
expert people are invited to express and share their experiences, thoughts, and ideas’ in a par-
ticular field [36]. This method is often based on the modified Delphi structure [37].

In this sub-study, an expert panel was used, which included two phases question-centered
and discussion (S2 File). In the first step, in order to collect data, before forming a group dis-
cussion in the expert panel, the following two questions were sent to 12 experts via Porsline
(web-based):

How do you define effective teaching-learning in clinical education?

What components and elements should be included in clinical teaching-learning in under-
graduate medical education to enable students achieve the goals and outcomes of clinical
learning?

After collecting the responses to these questions, and implementing and assessing them, a
10-member expert panel was constituted (6 medical education specialists and four clinical
teachers). This panel was held virtually through the Skype platform in two rounds (Each
round in 2 hours). In addition to these two rounds, other data were collected through the
WhatsApp group in an unstructured manner. In the first round, a brief introduction was
given, and the members’ and research team’s expectations were stated to develop rapport
between the person in charge of the panel and the members and between members. The head
of the panel (the research team’s leader) then presented and discussed the first and second
sub-studies (purpose, design, and findings) to the members, answering questions and leading
a group discussion. In the next step, the second round of the expert panel was held with an
interval of one week and focused on developing and modifying the model obtained from the
first sub-study based on the components and elements obtained from the situational analysis
(second sub-study). At this stage, the interview guide (discussion) was used. However, before
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the second round and with an interval of one week between the first and second rounds, the
findings and results of both sub-studies were shared in a schematic to facilitate a logical and
objective consensus among the panel members form in the WhatsApp group. Eight open-
ended questions (S3 File) were sent privately over WhatsApp in order to framework synthesis,
and participants were requested to return the responses in the form of a recorded voice. This
aimed to achieve an overview of their epistemological orientation in relation to teaching and
learning. The participants of this sub-study entered the research process purposefully through
reputational case sampling. The data from this sub-study was recorded, implemented, and
coded at each step, and sub-categories and categories were classified using direction content
analysis. The rigor and trustworthiness of the data in this sub-study depended entirely on
guaranteeing the trustworthiness of the data in the first and second sub-studies. In addition,
the final model was examined and validated in this step by the supervisor and expert peer
review (two external experts who are specialists in the field) and their feedback was used.

Framework synthesis based on the best fit. Framework synthesis is one of the methods
developed for synthesizing qualitative data, which is mainly a deductive approach [38]. The
"best fit" framework synthesis method is an approach and mean for testing, reinforcing, and
developing an existing published model or framework, which is presented for a potentially dif-
ferent but relevant population (same context) [39]. Framework synthesis based on best fit
requires identifying a framework, theory, or conceptual model related to the research subject.
Following steps such as a systematic review of qualitative studies and meta-synthesis (first sub-
study), situational analysis (second sub-study), and model development based on the first and
second sub-studies using an expert panel, which was somewhat in line with the method pro-
posed by Carroll et al., [40] the authors focused on reviewing existing published frameworks
and models of teaching-learning in the fields of education, higher education, and medical edu-
cation in this phase. The framework synthesis approach was used after they discovered a pub-
lished framework in the literature that conceptualized teaching-learning in the practice of
medical education [22]. Although this framework did not fully match the research subject, it
had the best fit. Finally, an operational framework was conceptualized based on the analysis of
participants’ responses to open-ended questions in relation to their beliefs about teaching and
learning and using the best fit approach.

Two sets of inclusion criteria and a search and selection of studies and articles are required
in the best-fit approach. The first is for a systematic review of qualitative studies conducted in
the first sub-study, and the second is for searching and identifying a related model or frame-
work. These criteria, which are consistent with the PICO strategy (population, intervention,
comparison, outcome) and the SPICE strategy (setting, perspective, intervention/phenomena
of interest, comparison, and evaluation), are presented in Table 1 for both systematic reviews
of qualitative studies and the identification of related model and framework. The reliability of
the search was ensured by utilizing these two strategies.

Ethical approval and consent to participate

This article is taken from the Ph.D. dissertation of Dr. Hamed Khani from the Department of
Medical Education of Shahid Beheshti University of Medical Sciences and has received ethics
approval with the number IR. SBMU.SME.REC.1399.097 on 2021-01-13 from the university’s
ethics committee. Verbal and written consent was obtained from all participants to participate
in telephone interviews (voice recording), web-based interviews, and expert panel. All partici-
pants were informed of the research objectives at the time of data collection and were assured
that participation in qualitative interviews (web-based and telephone) and expert panel was
voluntary. Data confidentiality and anonymity of participants were guaranteed in the
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Table 1. Inclusion criteria for systematic review of qualitative studies and identification of related framework.

Models/ frameworks and theories Primary qualitative studies (first sub-study)

Setting/ population Undergraduate Medical Education/ students/ Clinical education in undergraduate medical/ Clinical training in undergraduate
educators / patients medical/ students / educators / patients
Intervention/ phenomena Teaching-learning in higher education and Effective teaching-learning in clinical education
of interest medical education
Research design/ Existing published frameworks and models on Qualitative approach, grounded theory, ethnography, phenomenology, thematic
evaluation teaching-learning in medical education analysis, content analysis, Delphi method, focus groups and discourse analysis

https://doi.org/10.1371/journal.pone.0289150.t001

qualitative interviews, and expert panel, both verbally and writing. Finally, all participants
were informed that will be presented to them the research results if they request. All methods
were conducted in accordance with the ethical principles of the Declaration of Helsinki. The
Declaration of Helsinki is one of the most important international documents on ethics in
research. The World Medical Association (WMA) has developed the Declaration of Helsinki
as a statement of ethical principles for medical research involving human subjects, including
research on identifiable human materials and data. The first version of this declaration was
adopted by the 18th Assembly of the World Medical Association in Helsinki, Finland, in June
1964. Since then, it has been revised seven times, with the most recent update occurring in
2013 [41]. Subject classification and clauses of the latest version of this declaration [41] include
12 subjects and 37 clauses. In general, the basic principles of this declaration include which
protection of life, health, dignity, integrity, right to self-determination, privacy, and confidenti-
ality of personal information of research subjects is the duty of physicians and researchers
involved in medical research [41,42].

Results
Findings of first sub-study

According to the findings of the first sub-study, seven components from the included qualita-
tive research were synthesized into five primary dimensions, and a useful teaching-learning
framework for clinical education was developed. This framework includes dimensions such as
behavioral or content (learner, teacher, patient and her/his behavior), social (collaborative
learning community), pedagogical (instructional design and teaching-learning opportunities),
the context of teaching-learning (positive and supportive clinical environment) and educa-
tional leadership (classroom management and structure) (see Fig 2) [43].

Findings of second sub-study

Based on the results of this sub-study, clinical teaching-learning in undergraduate medical
education in Iran was represented in three maps. The first map formulated human, non-
human, material, symbolic and discursive components and elements for teaching-learning.
Then, the discourses and themes that emerged in the messy version were organized and specif-
ically represented using the ordered version of the situational map. The second map repre-
sented social worlds/arenas of teaching-learning situations in the clinical training in
undergraduate medical education in Iran. According to this map, the three main arenas such
as a hospital (including ambulatory education and training in the outpatient clinics, education
in hospital wards, inpatient settings, bedside teaching and clinical skills learning centers), uni-
versities and medical schools (including the clinical skills learning center and classrooms), and
health centers arena/ comprehensive health services (including outpatient education and

PLOS ONE | https://doi.org/10.1371/journal.pone.0289150 November 30, 2023 9/24


https://doi.org/10.1371/journal.pone.0289150.t001
https://doi.org/10.1371/journal.pone.0289150

PLOS ONE Teaching-learning in Medical education

. |
: Behavioral or
I content 1
- . . ~
PRl dimension ~
, e ——pg——==
N
7 N
4 \
% 9
’ > %Q \\
4 & % \
’ S Ao \
/ S Q}é \
! & () _ Y
1 ' & %,
I = & % '
S 28! Effective I g |
12 '§ Z ! teaching-learning s 2 :
. [
[ § Z g :> framework in s g "
2] o e . ot
: 22 clinical education : I
I ! & I
| 09 S | |
[ I -l % é? e o - -
\ S /
\ % ‘S /
\ () & /
\ 0% & 4
\ S ’
\ ? © /
N ’
N 4
~ TR e ,
~ P 7’

~ 4 Pedagogical
1 dimension
|

Fig 2. Results of qualitative meta-synthesis in relation to the components and dimensions of effective teaching-
learning in clinical education.

https://doi.org/10.1371/journal.pone.0289150.g002

slightly community-based education) were identified for clinical education. In addition, in the
second map, the worlds and social discourses residing in these arenas include (clinical teachers
and educators, students, hospital physicians, residents, nurses, non-educational staff, family
physicians, and simulation and technology) were represented. According to the third map
(positional map), the challenges and problems related to clinical training in undergraduate
medical education in Iran were illustrated in six positions, which include challenges and prob-
lems of curriculum (position 1), challenges and problems related to culture, behavior and atti-
tude in clinical education (position 2), challenges and problems of management and
leadership in clinical education (position 3), challenges and problems related to the environ-
ment, space and time in clinical education (position 4), challenges and problems of financial in
clinical education (position 5) and challenges and problems related to equipment and technol-
ogy in clinical education (position 6). Finally, elements and recommendations were provided
based on this map to develop and support effective clinical teaching [44].

Findings of third sub-study

Expert panel findings. Ten experts (6 medical education specialists and four experienced
clinical teachers) were present in the expert panel. Descriptive findings of them is provided in
Table 2.
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Table 2. Number and distribution of expert panel according to gender, field of expertise and academic rank.

Descriptive statistics N Percentage

Panel members in terms of medical and clinical education

Medical education specialists 6 % 60
Experienced clinical teachers 4 % 40
Gender

Medical education specialists Male 3 % 50
Female 3 % 50

Experienced clinical teachers Male 3 % 75
Female 1 % 25

Specialized field and teaching practice

Medical education specialists Clinical education 2 33/3
Curriculum planning and program evaluation 1 16/7
Teaching-learning theories 2 33/3
Student assessment 1 16/7

Experienced clinical teachers Gastroenterology 1 % 25
Social medicine 1 % 25
Pediatrics 1 % 25
Surgery 1 % 25

Academic rank

Medical education specialists Assistant Professor 3 % 50
Associate Professor 3 % 50
Full Professor - -

Experienced clinical teachers Assistant Professor 1 % 25
Associate Professor 2 % 50
Full Professor 1 % 25

https://doi.org/10.1371/journal.pone.0289150.t002

In the first step of the third sub-study, based on the expert panel method, the results of the
first and second sub-studies were combined with a deductive approach. In this sub-study, the
model obtained from the first sub-study was strengthened and developed based on the ele-
ments that emerged in the second sub-study, and an effective clinical teaching-learning model
was developed for undergraduate medical education in Iran (see Fig 3).

Based on the expert panel discussions, individuals such as residents, hospital physicians
(specialist and attending physicians), nurses, and non-educational staff present in the context
of clinical education were considered and included in the final model. According to Clark’s
methodology, these individuals are on the margin of teaching-learning situations, meaning
they do not formally educate students but are involved in teaching-learning in opportunistic
situations. Therefore, they assist students in achieving learning goals and outcomes through
hidden and informal teaching.

In addition, based on the synthesis of the results of the first and second sub-studies in the
expert panel discussion, the main arenas of teaching-learning in the clinical training in under-
graduate medical education were considered in the final model. These arenas include hospi-
tals, medical schools and health centers (comprehensive health services). Accordingly, in the
arenas of clinical teaching-learning, or more generally in the context of clinical education, dif-
ferent social worlds influence the teaching-learning discourse.

Also, based on the combination of the results of the first and second sub-studies in the
expert panel discussion, the component of teaching-learning culture is formed from the inter-
section of two behavioral dimensions (student, teacher and patient) and social (interaction
between student-instructor-patient). Teaching-learning culture is at the heart of the clinical
context and as part of this system (clinical environment culture) impacts the students’ achieve-
ment or non-achievement of clinical learning outcomes. Clinical teaching-learning culture can
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Fig 3. The final model of effective clinical teaching-learning for undergraduate medical education based on the

synthesis of the results of the first and second sub-studies in the expert panel.
https://doi.org/10.1371/journal.pone.0289150.g003

be influenced by residents, hospital physicians (specialist and attending physicians), nurses,

non-educational staff, as well as the social worlds of these people.

Moreover, based on the synthesis of the first and second sub-studies in the panel discussion,
the financial dimension was added to the final model as a factor that affects effective teaching-
learning. Lack of funding for education is one of the obstacles to effective teaching-learning in
clinical training in undergraduate medical education in Iran. In other words, by providing
financial resources, the quality and effectiveness of clinical education can be increased.

Based on the model’s modification and development in the expert panel’s discussion, the
technology dimension with three subcategories (distance clinical education, simulation and

technologies-enhanced learning) was added to the final model.

Unlike the results of the synthesis of qualitative studies (the first sub-study), which identi-
fied and categorized teachers’ knowledge and skill in information and communications tech-
nology as one of the components of an effective teaching-learning framework, this sub-study,
based on expert panel discussion, presented a more developed perspective of technology in
clinical education and technology in clinical education was considered as one of the compo-
nents of an effective teaching-learning framework. This importance and emphasis was the

effect of COVID-19 on medical education.

PLOS ONE | https://doi.org/10.1371/journal.pone.0289150 November 30, 2023

12/24



https://doi.org/10.1371/journal.pone.0289150.g003
https://doi.org/10.1371/journal.pone.0289150

PLOS ONE

Teaching-learning in Medical education

In fact, most of the discussion in the expert panel was about clinical education during the
COVID-19 era and after the post-pandemic. This critique noted the model obtained from the
first sub-study, which did not consider the technology dimension alongside other dimensions.
This critique noted the model obtained from the second sub-study, which did not consider the
technology dimension alongside other dimensions. Finally, the PCC-Best conceptual model
was developed, which includes seven dimensions of pedagogical, context, content, budget,
educational leadership, social, and technological, and can be used to conceptualize, design,
and organize clinical teaching-learning in undergraduate medical education in Iran. The nam-
ing of the conceptual model obtained from this research is based on the acronym of seven
dimensions, which is presented below.

P (Pedagogical) C (Context) C (Content)—B (Budget) e (Educational leadership) s (Social)
t (Technology)

In the next step, the framework synthesis was performed based on the best fit, and an opera-
tional framework was conceptualized for the proposed model in relation to effective teaching-
learning in clinical education. The results are presented below.

Framework synthesis based on the best fit. The framework synthesis based on best fit
requires identifying a framework relevant to the research subject. The framework of Ottenh-
off- de Jonge et al. is one of the frameworks that conceptualized teaching and learning in medi-
cal education [22]. Because this framework best fits the current study, it served as the
foundation for data analysis in this section of the study. The analysis of the experts’ answers to
the eight open-ended questions about teaching and learning was relevant and in line with the
original framework. We preserved the option of changing the dimensions of the primary
framework open based on prospective expert opinions. The experts’ responses, which were
short recorded audios, were first transcribed on paper, then read and re-read to identify the
areas of meaning that reflected participants’ orientation and beliefs. In this way, their under-
standing and conceptualization in relation to teaching and learning and the meaning of the
dimensions of the research model were labeled according to the dimensions of the framework
of Ottenhoff- de Jonge et al., [22]. The fragments extracted from texts which did not cover
exclusively one of the dimensions of the original framework or were the common point of
both dimensions were added to the primary framework as a new dimension. In contrast to
Ottenhoff-de Jonge et al., [22], the new framework incorporates a three-dimensional epistemo-
logical orientation matrix on which the seven dimensions of the final model obtained by the
expert panel are presented (see Table 3).

Although some components of our framework are common to the framework of Ottenhoff-
de Jonge et al., [22], our framework and research data provide a more extended and holistic
perspective. Therefore, the new framework (Table 3) consists of three epistemological orienta-
tions of teaching and learning. These epistemological orientations include Teaching-centered,
learning-centered and teaching-learning centered, which are defined and arranged in a col-
umn. This matrix shows the seven dimensions of effective teaching-learning in clinical educa-
tion in a row. Pedagogical, content or behavioral, social, technological (clinical teaching using
new technologies), budget and financial, context, and educational leadership are all included.

As seen in the proposed matrix, each of the seven dimensions has its own meaning in terms
of epistemological orientation. For example, the pedagogical dimension in the teaching-cen-
tered epistemological orientation is teacher-centered. Meanwhile, it is student-centered in the
learning-centered orientation, and the pedagogical dimension in the teaching-learning-cen-
tered orientation means teacher facilitation and student-centered. Additionally, critical peda-
gogy (patient involvement in clinical teaching) is also taken into account. Thus, in this matrix,
the meaning of other dimensions is presented in the three epistemological orientations: teach-
ing-centered, learning-centered, and teaching-learning centered. Furthermore, based on this
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Table 3. Dimensions of effective teaching-learning in clinical education based on the range of epistemological orientations.

N Dimensions Range of epistemological orientations
Teaching-centered Learning-centered orientation Teaching-learning centered
orientation orientation
1 | Pedagogical Teacher-centered Student-centered « Teacher facilitation
« Curriculum planning, objectives and desired learning « Student centered
outcomes, teaching approaches and methods, assessment « Critical pedagogy (patient
and learning opportunities involvement in clinical teaching)
2 | Content or behavioral
« Positive personality traits of students (motivation, Teacher’ action, work and Student’ action, work and Teacher, student, patient and
communication skills, love and interest to learning, etc.) behavior in the center behavior in the center triangular behavioral system
« Development of student” autonomy and self-direction
« Preparation, knowledge, skills and previous experiences
of the student
« Positive personality traits of the teacher (interest and
enthusiasm, motivation, humor, etc.)
« Teacher experience, knowledge and clinical ability
« Professionalism and role modeling of clinical teacher
« Individual characteristics of patients
« Patient problems and their educational value
3 | Social
« Teacher-student-patient interaction One-sided by the teacher | Mutual to maintain student’ | Network and interactional to negotiate
« Multidisciplinary team-interactive approach in clinical attention and focus and build a collaborative community
teaching and care
« Collaborative teaching-learning
» Worlds and social discourses present in the arenas
(students, teachers, patients, residents, specialist and
attending physicians, nurses and non-educational staff)
4 | Technology (clinical teaching based on new technologies) for transmitting Lack of educational design, for Integration in face-to-face clinical
unstructured information opportunistic learning training to achieve learning outcomes
and knowledge
5 | Budget and financial Serves to external Not emphasized (not Equipping and strengthening teaching-
motivation of the teacher important) learning settings in clinical education
6 | Context Not emphasized (not In order to promoting Highly important / focus on context as
« Creation and promoting of a positive, conducive and important) relaxation in the students is a full- range and comprehensive
non-threatening learning environment somewhat emphasized educational architecture
« Strong teaching-learning culture
o Arenas and worlds and discourses present in them
7 | Educational leadership Autocratic, authoritarian Delegative or laissez-faire Democratic and participative

https://doi.org/10.1371/journal.pone.0289150.t003

and tyrannical

leadership leadership

matrix, effective teaching-learning and achieving learning objectives could not be imple-

mented in terms of the significance of each of these dimensions in both teaching-centered ori-
entation and learning-centered orientation. For example, in teaching-centered orientation, the
social dimension is a one-way flow by the teacher, which will not lead to the creation of an
effective teaching-learning process. At the same time, in the learning-centered orientation, the
application of technology in clinical teaching without educational design can only serve oppor-
tunistic learning. Accordingly, in Fig 4, the operational framework for effective teaching-learn-
ing entitled (ECT-TLCO) based on the best fit approach was conceptualized.

E (Effective) C (Clinical) T (Teaching)- T (Teaching) L (Learning) C (Centered) O
(Orientation)

In fact, the meaning of this framework is that effective clinical teaching can be implemented
in terms of the epistemological orientation of the teaching-learning centered.

Finally, while Ottenhoff-de Jonge et al’s framework [22] served as the basis for the construc-
tion of our research framework, the two are similar in some ways and different in others.
Table 4 compares the dimensions and components of these two frameworks.
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Fig 4. Conceptualizing the operational framework of effective teaching-learning based on the best fit approach.

https://doi.org/10.1371/journal.pone.0289150.9004

As seen in Table 4, the dimensions and components of the two frameworks are compared.
One of the most important differences between the framework of Ottenhoff- de Jonge et al.,
[22] and the new framework is that, unlike the previous framework, which suggested a two-

dimensional matrix, the new framework provides a three-dimensional matrix for epistemolog-
ical orientations in connection to teaching and learning.

Furthermore, some dimensions of the new framework, such as expected use of knowledge,
responsibility for transforming knowledge, and nature of knowledge, are not applicable
because Ottenhoft-de Jonge et al., [22], conceptualized medical educators’ beliefs about teach-
ing, learning, and knowledge in their study, whereas our study only focuses on teaching-learn-
ing. Finally, in the new framework, three dimensions of technology (clinical teaching based on
new technologies), budget and financial and educational leadership have been considered,
which have not been addressed in the previous framework.

Discussion

The first sub-study of this research synthesized elements and dimensions of effective teaching-
learning in five dimensions based on a systematic review of qualitative studies and meta-syn-
thesis. The second sub-study provided the teaching-learning situation in undergraduate

PLOS ONE | https://doi.org/10.1371/journal.pone.0289150 November 30, 2023 15/24


https://doi.org/10.1371/journal.pone.0289150.g004
https://doi.org/10.1371/journal.pone.0289150

PLOS ONE

Teaching-learning in Medical education

Table 4. The comparison of the dimensions of the new framework and the framework of Ottenhoff- de Jonge

etal, [22].

Dimensions

Desired learning outcomes

Expected use of knowledge™*

Responsibility for transforming
knowledge*

Nature of knowledge*

Students’ motivation

and

Students’ previous and existing
conceptions

and

Students’ professional development

Comparison of the new framework to the Ottenhoff- de Jonge et al
framework

This dimension is identical in both frameworks but developed in the
new framework as the pedagogical dimension (curriculum planning,
objectives and desired learning outcomes, teaching approaches and
methods, assessment and learning opportunities).

Not applicable for the new framework

Not applicable for the new framework

Not applicable for the new framework

To some extent, these two frameworks have a common language in
these components. The previous framework focused on the students’
motivation, their previous and existing conceptions and students’
professional development, While the new framework considers the
behavioral system of students, teachers and patients and has been
extended in the content or behavioral dimension (such as students’
motivation, preparation, knowledge, skills and previous experiences of

the student, development of student’ autonomy and self-direction,
teacher’ motivation, individual characteristics of patients, patient
problems and their educational value and etc.)

This dimension is identical in both frameworks, but it has been
extended in the new framework as the social dimension (including;
teacher-student-patient interaction, worlds and social discourses present
in the arenas and etc.)

Teacher-student interaction

This dimension is the same in both frameworks, but it has been
Creation of a conducive learning developed in the new framework as the context dimension (including;
environment the creation and promotion of a positive, conducive, and non-
threatening learning environment, teaching-learning solid culture and
arenas and worlds and discourses present in them)

Technology (clinical teaching based on | This dimension is not considered in the previous framework

new technologies)**
Budget and financial** This dimension is not considered in the previous framework
Educational leadership™* This dimension is not considered in the previous framework

" Not applicable for the new framework

New.

https://doi.org/10.1371/journal.pone.0289150.t1004

medical education’s clinical training, focusing on its challenges, utilizing Clarke’s situational
analysis approach. Finally, the conceptual model (PCC-Best) was developed in seven dimen-
sions of pedagogical, context, content, budget, educational leadership, social, and technology
in the third sub-study, based on the modification and development of the model in the expert
panel, and teaching-learning in the clinical training of undergraduate medical education can
be conceptualized, designed, and organized based on it.

Although this model includes elements and dimensions such as pedagogy, content, or
behavioral (teacher, student, and patient and their characteristics), context, and environment,
it is more complex and developed than previous research results [4,6], and includes other ele-
ments and dimensions such as budget, educational leadership, social, and technology for the
best and most effective clinical teaching.

Furthermore, the framework synthesis in this study was carried out using one of the avail-
able frameworks in the literature [22] that best fit the subject of our research. Finally, based on
this approach (best fit), an operational framework entitled (ECT-TLCO) was conceptualized
for effective teaching-learning.
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Although the new framework of this study confirms some of the old framework’s findings,
dimensions, and components, it also contains significant differences. One of the important dif-
ferences between this study and the study of Ottenhoff- de Jonge et al., [22] is related to the
study context. They developed their framework, emphasizing the preclinical teaching context,
whereas the current study focuses on the clinical context. Another difference between the new
framework and the previous one is that the framework of this research offers a more extended
perspective of the teaching-learning dimensions. In other words, in addition to conceptual
development, in the new framework, there are dimensions such as budget and financial, tech-
nology and educational leadership that has not been addressed in the previous framework.
Another difference is that some components of the previous framework are not applicable to
the new framework; this is because the old framework, in addition to teaching and learning,
also considered knowledge belief orientation.

Another important difference between the new framework and the previous one is the
shape and structure of the matrix. In the previous framework, the belief orientation was a two-
dimensional matrix, while in the new one, the belief and epistemology orientation is three-
dimensional. In fact, the previous framework [22] took into account teaching-centered and
learning-centered orientations, whereas the new framework also takes into account teaching-
learning centered orientation.

Based on previous research, learning-centered and teaching or content-centered orienta-
tions are separate categories [45] and have their characteristics. However, the results of other
studies indicate that these two orientations are poles of a continuum [12,22,46]. This view
defines the teaching or content-centered orientation as "an approach that is not learning-cen-
tered. However, the result of our research combines the two opposing viewpoints presented
previously. On the one hand, it provides a continuum with three orientations: teaching-cen-
tered, learning-centered, and teaching-learning-centered.

On the other hand, in the presented framework, the seven dimensions, such as; pedagogical,
context, content, budget, educational leadership, social, and technology, have their characteris-
tics according to the belief orientation, which has intensified the boundary between these ori-
entations. For example, the nature of the social dimension introduced in other research
[12,22,47] under the title of student-teacher interaction is different in these three orientations.
In teaching-centered orientation, the nature of social dimension and interaction is one-sided
by the teacher. In a learning-centered orientation, its nature is mutual to maintain students’
attention and focus. In teaching-learning-centered orientation, its nature is network and inter-
actional to negotiate and build a collaborative community. In other words, contrary to the
research of Kember & Kwan [47] and consistent with the research of Samuelowicz & Bain
[12], Postareff & Lindblom-Ylanne [20], and Ottenhoff-de Jonge et al. s [22], the boundary
between the three orientations presented in our research is determined by the nature of the
social dimension and interaction, not the interaction and the social dimension per se.

In contrast to what Samuelowicz and Bain [12] assert in their study, the line between teach-
ing-centered and learning-centered orientations is relatively "hard." In our study, however,
and following the framework of Ottenhoff-de Jonge et al. [22], the unique characteristics of
each orientation’s seven dimensions highlight the difference between teaching-centered, learn-
ing-centered, and teaching-learning-centered orientations(see Table 3).

Regarding the belief orientation toward teaching, previous research has identified two
approaches, teaching-centered (content-focused) and learning-centered [12,16,20,22,47]. But
the present study’s findings suggest that the theory of teaching approaches should transcend
the dichotomy between learning-centered and teaching-centered approaches. And in medical
education, to improve teaching quality, the relationship between these two approaches should
be emphasized; as a consequence of this complex relationship, the teaching-learning-centered
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approach emerges. Theoretically, teaching-learning orientation means teachers should apply
the principles and rules of different learning theories, such as constructivism, behaviorism,
and cognitivism, to teach effectively. In other words, based on this orientation, educators
should reconcile different learning theories such as behaviorism, cognitive, and constructivism
in teaching practice.

In addition, we believe that effective teaching-learning may be implemented using this epis-
temological perspective (teaching-learning oriented) because teaching and learning are two
sides of the same coin. In this regard, Thomas Angelo says, "teaching in the absence of learning
and without learning is a futile activity." Therefore, the effectiveness of teaching reflects the
learning rate of students [48]. In general, with the epistemological orientation of teaching-
learning-centered and extensions of seven dimensions in this orientation (such as teacher facil-
itation, student-centered and critical pedagogy/ patient involvement in clinical teaching, focus
on the teacher, student, patient behavioral system, networked social interactions and build a
collaborative community, integration of technology in face-to-face clinical training, equipping
and strengthening teaching-learning settings, focus on context as a full-scale educational archi-
tecture, and democratic and participative leadership), effective teaching-learning can be imple-
mented in clinical education.

In terms of the clinical environment and the extensions of the seven dimensions in the
teaching-learning focused orientation, it can be argued that the teaching-learning triangle is
formed by the teacher, student, and patient. To create effective teaching-learning, it is essential
to focus on these three. Educational policymakers should make this possible by selecting moti-
vated and interested students in the medical profession. Throughout the course, students’ self-
directed learning skills must be strengthened and their development as lifelong learners. Stu-
dents’ learning in clinical settings and contexts is highly dependent on emotional, educational,
and organizational support [49-51], which should not be overlooked.

The teacher is an important part of the educational program [52-55]. Accordingly, teachers
and educators have an important role in students’ clinical learning. Thus, recruiting competent
teachers is significant in medical education, and their personal and professional development
must be taken into account during the service.

Contacting real patients plays an essential role in educating students, teachers, and physi-
cians [56-58]. Patients should not be seen as merely “subjects for teaching-learning” Educa-
tional policymakers and clinical educators should involve patients in clinical education,
curriculum design, or evaluation. In other words, a culture of patient involvement in education
must be established, and patients’ voices must be heard in the educational process.

Generally, patients prefer participating and being involved in the clinical teaching process.
Basically, teaching with patients allows three key domains of learning to be integrated with
teaching [59]: A) clinical (knowledge and skills); B) Professional character or professionalism
(teamwork and ethical considerations); C) Communications (with staff and patients).

Interaction with some patients is difficult for medical students, especially if the patient is
hostile, angry, uncooperative, disinterested, overly talkative, or has chronic pain [60].

Interaction in clinical learning environments is crucial. Interactions in the clinical environ-
ment should be considered "Key teaching moments" along with opportunities for tutors to
help students develop competence in communication skills [61]. In clinical education environ-
ments and settings, the principles of constructivist theories and adult learning can be the basis
for teaching-learning. Accordingly, the use of collaborative learning strategies such as small
group teaching, problem-based learning, team-based learning, peer learning, etc. can be great
mechanisms. In fact, it is only through participation that new methods are learned and new
tasks are gradually performed [62]. In addition, in these environments, conditions must be
provided for students to build their own knowledge as adult learners.
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Contrary to popular belief, leaving learners and students in a clinical setting has no peda-
gogical basis. It is better for clinical teachers to be equipped with pedagogical knowledge. Peda-
gogical knowledge is a term used for knowledge of how to teach that can be used in a wide
range of educational fields. Therefore, in clinical teaching, educational design and even plan-
ning of teaching-learning opportunities are of great importance [63]. In this regard, engaging
in faculty development programs effectively develops them.

Regarding the technology dimension, it can be said that although simulations and new
technologies such as virtual reality, augmented reality, virtual patient, etc., are increasingly
used in health professions education, the long-held tradition of teaching with the engagement
of real patients remains valuable [62]. Modern technologies in medical education are impor-
tant because they have been able to guide opportunistic and informal learning in clinical set-
tings and create a constructive alignment between this type of learning and formal educational
activities [64]. Accordingly, the integration of technology in face-to-face clinical education is
important.

The context, in general, and the educational environment or atmosphere, in particular, are
the other dimensions. Various educational theorists have emphasized the importance of con-
text in education. Michael Allen [65] emphasizes the importance of context in the design of
learning interventions. He notes, “In many ways, context is both the most fundamental com-
ponent of education and often frequently neglected.” Colvin Clark [66] refers to the focus on
the context in education as an immersive architecture or whole-task instructional design. In
general, context is important in medical education, and it can be said that when information is
applied to a situation by a person, a dynamic interaction occurs. Ignoring the environment
and situation in which knowledge is applied is metaphorically similar to "focusing (only) on
the hammer" when nailing to a wall or board. In this state, the nail used, the wall or board to
which the nail is affixed, is neglected. The learning environment or "educational atmosphere"
as one of the components of context is one of the key aspects of the curriculum that is less tan-
gible than other aspects of the curriculum. According to Genn [67], the "educational climate”
is the soul of the medical curriculum. In this regard, clinical teachers, educators, and curricu-
lum planners should consider measuring the educational environment as part of curriculum
evaluation and promote an appropriate learning-learning environment. Training within the
clinical settings, such as bedside teaching, inpatient education, outpatient clinic, and commu-
nity education, is at the heart of healthcare education and provides a vital component of clini-
cal education. This training guides students in the clinical environment’s culture and social
aspects of the clinical environment and shapes students’ professional values to prepare them
for future work and activity [62,68].

Medical teachers and educators are engaged in a wide range of activities, including teach-
ing-learning, curriculum development, assessment and evaluation, and team and program
management. All of these activities need leadership in some way [69]. Therefore, they must be
prepared for this important role. In addition, teaching-learning in clinical settings requires
participatory leadership. Participation in leadership and management training courses is
encouraged in this regard in order to develop them.

Finally, financial support is particularly important in clinical education [70]. Resources to
purchase educational materials and technology and not equipping teaching-learning environ-
ments in clinical education are important financial constraints and can impair the quality and
effectiveness of teaching-learning.
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Limitations

While there may be valid articles, studies, and frameworks in the literature that were not
included in this research, searching for articles and studies in the first sub-study and finding
the relevant framework and model in the literature to framework synthesis in the third sub-
study was based on Persian and English (one of the inclusion criteria). Other limitations of
this study were related to semi-structured telephone interviews in the second sub-study. Two
participants did not allow their voices to be recorded, and the interviewer was forced to write
down the conversation in these two interviews during the interview. Another limitation of this
research is related to the context in the third sub-study. The specific cultural differences and
characteristics may have influenced epistemological beliefs about teaching-learning in clinical
education. For this reason, caution should be taken in transferring this epistemological and
classified framework to the context of other countries. Finally, some experts did not respond
to the question-based phase questions submitted to them via the Porsline (web-based) due to
their busy schedules. As a result of this lack of cooperation, they also did not participate in the
rounds of the expert panel.

Conclusions

While presenting the dimensions of effective teaching-learning in clinical education based on
a multi-method study, a new framework in relation to epistemological orientations about
teaching and learning was developed in this study, based on which each of these dimensions
can be conceptualized, and finally, an effective teaching-learning system in clinical medicine
education was implemented. In this study, researchers presented a new framework for episte-
mological beliefs about teaching and learning, based on the framework of Ottenhoff- de Jonge
etal. [22] on medical educators’ beliefs about teaching, learning, and knowledge. The new
framework is a three-dimensional matrix based on which the dimensions of effective teaching-
learning in clinical education were explained. Each dimension has a special meaning in terms
of epistemological orientation about teaching-learning. Implementing effective teaching-
learning in clinical medical education requires moving from the single teaching-centered or
learning-centered orientation to the teaching-learning centered orientation. Focusing on the
seven dimensions based on the epistemological orientation of teaching-learning is the starting
point of effectiveness and improving the quality of clinical education. In order to implement
the model developed through this research and the teaching-learning orientation, all the fol-
lowing items should be given serious consideration: selecting motivated students and strength-
ening their motivation during education; comprehensive development of students during
education; training students as lifelong learners; recruitment, employment and retention of
competent teachers and their personal and professional development; implementing an educa-
tional culture of involving patients in clinical education; use of collaborative teaching-learning
strategies; equipping clinical teachers with pedagogical knowledge and motivating clinical
teachers and educators to engaging in faculty development courses and programs in medical
education, integration of new technologies in medical education (special attention to technol-
ogy-enhanced clinical education), focus on context and environment and promoting the posi-
tive teaching-learning environment, developing educational leadership and management skills
of clinical teachers and educators, participative leadership in the clinical environment and
funding of medical education.
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