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Abstract

Background: Appropriate and desirable learning outcomes and achievements are positively associated with desirable aspects of
psycho-social learning environments; that is, the best environment gives the best results. The learning environment in medical
education is one of the most essential elements that determine the success of an efficient curriculum. Education in hospital departments
provides unique opportunities for students to learn through the use of various strategies and different teaching styles. The purpose of
this study is a systematic review and meta-analysis regarding the quality of the clinical education environment based on the DREEM
model.

Methods: This study employed a systematic review and meta-analysis approach. All articles related to the quality of the clinical
education environment (educational climate) based on the DREEM model in Iran were searched in 8 databases, collected, and
evaluated for quality. Finally, 19 articles were analyzed using Comprehensive Meta-Analysis software.

Results: Overall, 190 studies were identified, of which 115 records were screened and 39 were selected and included in the review.
Finally, 30 studies comprising 2 psychometric studies of varying quality, provided data on the total score of the DREEM questionnaire
and were included in the meta-analysis. The effect measure was the mean of reported scores. The pooled total score was 119.18 out of
200 (95% CI, 112.09-126.26). The highest score was observed in “perception of learning” (28.33, 95% CI, 25.96-30.70), and the
lowest score was observed in “social self-perception” (17.52, 95% CI, 16.45-18.74).

Conclusion: This is the first systematic review and meta-analysis study in the Islamic Republic of Iran, which has determined the
overall situation regarding the quality of the educational climate based on the DREEM model. The results show that the total score is
slightly higher than 50%, indicating that social self-perception requires further national planning for improvement.
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Introduction

Learning environments are composed of elements that
are meaningful together, and the characteristics and quali-
ties of each are effective in shaping different behaviors
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(1). Appropriate and desirable learning outcomes and
achievements are positively associated with desirable as-
pects of psycho-social learning environments; that is, the

Tt What is “already known” in this topic:
The DREEM questionnaire assesses the educational environment in
health programs, highlighting strengths and weaknesses.

— What this article adds:

This study is the first to assess the clinical education environment in
Iran, focusing on perceptions from students and professors in medical
sciences universities. The overall score was slightly above 50%,
indicating significant room for improvement. The highest score was in
"perception of learning," while the lowest were in "social self-
perception" and "academic self-perception." The results emphasize the
need for effective educational methods and suggest reorienting policies
to enhance mental well-being and reduce stress for both professors and
students.
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best environment gives the best results (2). The learning
environment in medical education is one of the most es-
sential elements that determine the success of an effective
curriculum (3). The evidence suggests that an individual's
understanding of the learning environment has a signifi-
cant impact on the educational outcomes of the learning
atmosphere (4). It is worth noting that the academic cli-
mate is a multidimensional category that affects learners,
teachers, staff, and other stakeholders. Additionally, the
educational environment has a profound impact on the
psychological and social development of students. The
academic atmosphere and the quality of teaching and
learning are a function of the physical, intellectual, and
psychological environment; thus, creating a positive at-
mosphere provides a strong foundation for student devel-
opment (5, 6).

Clinical education forms a fundamental and essential
part of medical education and is considered the primary
source of learning, shaping medical students' professional
identity (7). Hospital wards are not always the ideal envi-
ronment for training; however, a suitable place can be
created. Education in hospital departments offers unique
opportunities for students to learn through the use of vari-
ous strategies and diverse teaching styles (8). One of the
models used to evaluate the educational environment is
the DREEM model, which is employed to diagnose cur-
ricular problems, assess the effectiveness of academic
changes, and identify the gap between the actual and de-
sired environments (9).

To date, several studies have been conducted on the ed-
ucational environment using this model in Iran. Evalua-
tion of the academic environment from the perspective of
clinical psychology students of the Islamic Azad Universi-
ty of Tehran Medical Sciences (10), a study in Kerman on
the views of interns and medical assistants (11) and pro-
fessors (12) about their learning environment, a survey of
Golestan medical students (13), a study on undergraduate
students in the operating room of Iran University of Medi-
cal Sciences (14), as well as a comparison of different
clinical departments in the Faculty of Dentistry from the
perspective of specialized assistants (15) and a study on
nursing students of Islamic Azad University of Mashhad
(16), Birjand (17), Kurdistan (18) and Rafsanjan (19),
research from the point of view of medical students and
medical faculty members (20), are among published re-
ports. All studies used the DREEM questionnaire as a
tool. There are five dimensions in this questionnaire,

Table 1. Inclusion and exclusion criteria

which include 50 questions in the form of a graded list of
five options (Likert) in five areas of learning, professors,
students' perception of scientific self-ability, educational
atmosphere, and students' perception of their social condi-
tions, and the maximum points are 200 (11, 12).

However, the need for a single, pooled image of the
clinical environment climate in Iran remains unanswered.
Considering the need to aggregate results and provide
evidence-based decision-making for macro-educational
policies, this study was conducted to perform a systematic
review and meta-analysis of the quality of the clinical
education environment (educational climate) based on the
DREEM model.

Methods

Protocol and Registration

We conducted this systematic review of original articles
according to a proposal registered at Mashhad University
of Medical Sciences (ID: 4001780) and was approved by
the Ethics Committee of Mashhad University of Medical
Sciences (ID: IR.MUMS.REC.1401.108). The develop-
ment of the protocol was guided by the 2015 Preferred
Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) statement (21) and the
updated version (i.e., PRISMA 2020 statement) (22).
Conduct and reporting followed methodological recom-
mendations for conducting a systematic review, as out-
lined in Lunny et al’s (23) comprehensive publications,
which provide recommendations for conducting an over-
view, and the PRISMA statement.

Eligibility Criteria

All studies that evaluated the educational environment
in Iranian medical universities using the DREEM ques-
tionnaire, employing an observational design, were in-
cluded in the study. The target population of included
studies was considered to be students and professors in
different disciplines of medical sciences universities. No
restrictions on time or language were considered. Howev-
er, letters to the editors and review articles were excluded.
If no full text was found even after contacting the authors,
the study was also excluded (Table 1).

Search Strategy
We designed a comprehensive search strategy with sup-
port from a medical librarian. We employed a comprehen-

Criteria Inclusion Exclusion
Design Cross-sectional Letter to the editor, review articles, short communications
Participants Medicine, nursing, midwifery, health, dentistry, phar- Students of other disciplines
macy, paramedicine, complementary medicine

Date Before March 2024 —
Outcome Measure Mean and 95% confidence interval (CI) or standard Results are not amenable to averaging or standard deviation

deviation (SD) calculation
Setting University of Medical Sciences in Iran Other academic settings
Databases PubMed, ERIC, Scopus, Embase, Cochrane Library, Other databases

CINAHL, Web of Science, Science Direct, Google
Scholar, SID, CIVILICA, MAGIRAN
Language English, Persian —
Full Text Available Yes No
2 http://mjiri.iums.ac.ir
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sive search strategy to ensure that relevant studies not
indexed correctly in the electronic databases were not
missed (namely, “DREEM Model” OR “Dundee Ready
Educational Environment Measure” OR “quality of clini-
cal education environment” OR “educational climate”).
The English and Persian languages were searched sepa-
rately. We combined search terms and MeSH terms in a
search strategy developed for PubMed and adapted it for
the other databases. Some keywords that were searched
included the educational climate, the quality of the clinical
environment, the training field, and the DREEM model.
The search query for Google Scholar (to cover grey litera-
ture) is {“education* environment” OR “education* cli-
mate” OR dreem AND Iran AND “medical sciences”} and
the search query for PubMed is {((“education® environ-
ment” [Title/Abstract]) OR (“education® climate” [Ti-
tle/Abstract]) OR (“Education”’[Mesh])) AND (medicine
OR medical sciences [Title/Abstract]) AND (Dundee
Ready Education Environment Measure [Title/Abstract]
OR dreem [Title/Abstract]) AND (Iran [Title/Abstract])}

Electronic Searches

We conducted a comprehensive search across several
databases, including PubMed, ERIC, Scopus, Embase,
Cochrane Library, CINAHL, Web of Science, ScienceDi-
rect, and Google Scholar, as well as SID, CIVILICA, and
MAGIRAN, from December 1st to 10th, 2023. The search
was conducted independently by two researchers (MM
and MKR), leveraging their expertise in scientific data-
bases to ensure no overlap in the searches.

Initially, we identified 1,343 articles in Google Scholar,
15 in PubMed, 88 in SID, 104 in MAGIRAN, 2 in CI-
NAHL, 120 in ScienceDirect, and 14 in CIVILICA. After
removing 250 duplicate records, we screened the remain-
ing articles based on their titles and abstracts. We also
examined the reference lists of the included studies for
any additional potentially relevant articles. If full texts
were unavailable or data were incomplete, we contacted
the authors via email. In our final search, we also explored
gray literature, but no additional articles were found.

Selection of Articles

Two reviewers (MM and MKR) independently screened
titles and abstracts retrieved from the searches and as-
sessed these for eligibility against the predetermined in-
clusion criteria (PCC). Considering that the study is in the
field of education, the research question is based on the
PCC (population, concept, context) framework, which is
recommended for educational studies (24, 25). We re-
trieved all titles and abstracts meeting the inclusion crite-
ria in full text. Two independent reviewers (MM and AS)
read these full-text articles to assess eligibility. Disagree-
ments between reviewers were resolved by consensus.

Assessment of Methodological Quality of Included Re-
views

We used the JBI Critical Appraisal Checklist for Ana-
lytical Cross-Sectional Studies (2017) to assess the meth-
odological quality of the included articles (26). There are

a few quality assessment tools suitable for descriptive
cross-sectional studies, and the JBI critical appraisal
checklist for studies reporting prevalence datais one of
them (27, 28). This instrument has 8 questions: (1) Were
the criteria for inclusion in the sample clearly defined? (2)
Were the study subjects and the setting described in de-
tail? (3) Was the exposure measured validly and reliably?
(4) Were objective, standard criteria used for measure-
ment of the condition? (5) Are there any confounding fac-
tors identified? (6) Were strategies to deal with confound-
ing factors stated? (7) Were the outcomes measured valid-
ly and reliably? (8) Was an appropriate statistical analysis
used? There are four options for each question: Yes (1),
No (0), Unclear (0), and not applicable. Question 3 was
excluded from this review to ensure the total score ranged
from 0 to 7. Two reviewers (MM and MKR) independent-
ly performed this assessment. Before the actual evalua-
tion, an educational session was held, and a sample paper
was reviewed through a group discussion. Disagreements
in the evaluations were handled in a consensus dialogue
after comparing discrepancies between assessors. The
detailed result of the quality assessment is presented in
Table 2.

Data Extraction

One reviewer (MM) extracted data from the included
reviews, and a second reviewer (AS) verified the accuracy
of the extraction. In cases where the data was not com-
plete, an attempt was made to request the raw data through
correspondence with the author in charge. We extracted
the data into a purpose-built data extraction form, adapted
from our previously published systematic review and me-
ta-analysis in the field of medical education (29).

Data Synthesis

We synthesized the data quantitatively when possible.
We present the findings from the articles in summary ta-
bles of findings for each outcome (questionnaire dimen-
sions) and the number of participants. We report data with
weighted mean difference (WMD) and SD. The rescaling
of the data shows that we can also use WMD for the ag-
gregated effects, which is easier to interpret than the
standardized mean difference (SMD). Effects were esti-
mated using the inverse variance heterogeneity model, a
robust estimation method for addressing issues of underes-
timation of statistical error and overconfident estimates
(30). We defined statistical significance as the 95% confi-
dence interval, not including zero. We used the free meta-
analysis software (Comprehensive Meta-Analysis version
2) for the statistical analyses (31). A forest plot was gen-
erated using the meta-analysis software (CMA) to present
the final analysis based on the random-effects model. We
also assessed publication bias. Trim and Fill builds on the
key idea behind the funnel plot: that in the absence of bi-
as, the plot would be symmetric about the summary effect.
If there are more small studies on the right than on the left,
the concern is that studies may be missing from the left.
The Trim and Fill procedure imputes these missing stud-
ies, adds them to the analysis, and then re-computes the
summary effect size. By default, the tool will look for
http://mjiri.iums.ac.ir
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Table 2. Descriptive characteristics of the 39 included articles

Characteristics

Study design Cross-sectional: 38 studies
Quasi-experimental: 1 study
participants Medical Students: 16 studies; Interns/Externs: 6 studies

Nursing Students: 12 studies
Midwifery Students: 3 studies
Dental Students: 1 study
Pharmacy Students: 1 study
Paramedicine Students: 1 study
Psychology Students: 1 study
Anaesthesia Students: 2 studies
Operating Room Students: 2 studies
Laboratory Students: 2 studies
Radiology Students: 2 studies
Emergency Students: 2 studies

Occupational/Environmental/Public Health Students: 1 study

Residents: 6 studies
Professors: 2 studies
Publication date 2005-2010

®  2007: 1 study

(] 2008: 2 studies
2010-2014

®  2010: 1 study
®  2012: 1 study
(] 2013: 2 studies
(] 2014: 5 studies
.

2015: 6 studies
2015-2019

®  2015: 6 studies
L] 2016: 3 studies
L] 2017: 4 studies
®  2018: 1 study
.

2019: 2 studies
2020-2022
®  2020: 4 studies
®  2022:1 study
language English: 20 studies
Persian: 19 studies
Quality assessment Score 1-3: 5 studies
Range (1-7) Score 4-6: 23 studies
Score 7: 11 studies

missing studies to the left of the summary effect. In our
research, there is no imputed missing study. In addition,
the report tells us that: “Under the fixed effect model, the
point estimate and 95% confidence interval for the com-
bined studies is 115.732 (115.239, 116.226). Using Trim
and Fill, the imputed point estimate is 119.179 (112.099,
126.260).

Results

Search Results

The searches retrieved 39 unique records. After screen-
ing titles and abstracts, 30 full-text articles were selected
for assessment. We included 30 studies. The numbers
needed to read were 190, and the precision of the search
was 97%.

The flowchart in Figure 1 illustrates the selection pro-
cess. The supplementary search conducted in March 2024
did not yield any additional articles that met the inclusion
criteria.
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Description of Included Reviews

The included studies were published between 2007 and
2022. There were 2.5+1.5 (min-max= 0-8) years between
the study date and the publication date. The basic charac-
teristics of the included studies are presented in Tables 2
and 3.

The Methodological Quality of the Included Reviews

The JBI checklist for cross-sectional studies was used to
perform the quality assessment of the included studies.
The median JBI score (of a maximum 7) was 5 (range 1-
7). Most articles (20 studies, 49%) suffered from inade-
quate description of study subjects and the setting, fol-
lowed by inadequate description of clear definition for
inclusion criteria (15 studies, 38%), inadequate dealing
with confounding factors (12 studies, 31%), inadequate
identification of confounding factors (10 studies, 26%),
lack of valid and reliable measurement of outcomes (8
studies, 21%), and inappropriate statistical analysis (1
study, 3%). All studies employed objective, standardized
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Figure I. The flowchart of the systematic review.

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the total number across all data-

bases/registers).

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by automation tools.

Source: Page MJ, et al. BMJ 2021;372:n71. Doi: 10.1136/bmj.n71.

This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/

criteria for measuring the condition.

Outcome Measures
Data were often transformed and presented with mean,
95% CI, or standard deviation (SD).

Total Score

In our analysis, a total of 39 studies were included.
Among them, 30 studies, comprising 2 psychometric stud-
ies of varying quality, provided data on the total score of
the DREEM questionnaire and were included in this part
of our analysis. Nine studies were excluded for various
reasons. Montazeri (2020) reported a total score of 172
based on four dimensions, making it incomparable to oth-
er studies. Additionally, seven studies did not report the
standard deviation (SD) for the total score: Ghaemi
(2015), Farahmand (2014), Managheb (2014), and 4 other
studies. Among these, Soltani Arabshahi (2008) and
Vatankhah (2015), as well as Soltani Arabshahi (2007),
reported only three dimensions (1, 2, and 4), with a total
score of 140, which was not comparable to the rest.
Ghaemi-Amiri (2015) reported three dimensions (1, 2, and
5) with a total score of 120. Furthermore, Koohpayezadeh
(2014) was omitted from the analysis due to the exclusion
of six questions from four dimensions.

We were able to pool data for the total score and each
dimension of the questionnaire. A meta-analysis of 30
studies yielded a mean score of 119.18 (95% CI: 112.09-

126.26) (Figure 2, Table 4).

Dimension 1-Perception of Learning:

Thirty studies, including two psychometric studies, pre-
sented data on the first dimension of the DREEM ques-
tionnaire. However, 8 studies were excluded from the
analysis for specific reasons. Six of these studies did not
report the standard deviation (SD) for the mean of the first
dimension, namely Rahbar (2012), Ghaemi (2015),
Soltani Arabshahi (2007), Soltani Arabshahi (2008),
Farahmand (2014), and Ghaemi-Amiri (2015). In 2 studies
(Azizi, 2013; Koohpayezadeh, 2014), 6 questions were
omitted, rendering the mean incomparable to those of oth-
ers.

The pooled data for the first dimension of the question-
naire revealed a mean score of 28.33 (95% CI, 25.96-
30.70), as illustrated in Figure 3 and Table 5.

Dimension 2-Perception of Course Organizers

Out of the 32 studies that reported the second dimen-
sion, six studies did not provide the standard deviation
(SD) for their data (Rahbar 2012; Ghaemi 2015, Soltani
Arabshahi 2007, Soltani Arabshahi 2008, Farahmand
2014; Ghaemi-Amiri 2015). In 2 studies (Azizi 2013;
Koohpayezadeh 2014), 6 questions were omitted, render-
ing the mean incomparable to others.
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Table 3. Characteristics of included studies

First Author University Title Mean(sd) Design/ Publication Date Study Sample Target Male** Female**
Date Size Population
(Year) Language
Rahbar Gilan Assessment of students’ perceptions of educational 107.94 c-s 2012 2011 154 Intern- 90 64
environment in clinical wards of university hospitals (sd=22.2) extern
(2012) . . . R Eng
at an Iranian medical sciences university
Ghaemi Babol Comparison of viewpoints of residents in different 120.8* c-s 2015 2013 106 Resident 56 44
2015 courses in babol university of medical sciences to- E
( ) wards the clinical learning environment based on the ng
dreem questionnaire
Heidari gorji ~ Mazandaran The viewpoints of nursing and midwifery students of 198.31 c-s 2016 2014 243 Nursing and 81 162
Mazandaran University of Medical Sciences regard- _ midwifery
(2013) ing the values of teaching and learning using the (sd=22.4) Per students
DREEM model in 2013
Heidari Hormozgan An educational survey of the main clinical depart- 104.83 c-s 2015 2014 184 Intern- 74 98
hengami ments in teaching hospitals of Hormozgan University 4=27.16 P extern
of Medical Sciences from the point of view of medi- (sd=27.16) er
(2014)
cal students
Rezaei Kermanshah Assessing medical and dentistry students' perception 92.49 c-s 2017 2015 472 Dental and 199 273
of learning environment in Kermanshah University of - medical
(2017) Medical Sciences (sd=21.73) Eng students
Soltani- Tran Examining the professors' workshop about the educa- 116* c-s 2007 - 53 Professors - -
arabshahi tional atmosphere of the main clinical departments of P
2007 the teaching hospitals of Iran University of Medical er
( ) Sciences based on the modified DREEM model
Jalili Tehran Evaluation of the educational environment based on 163.07 c-s 2014 2014 30 - - -
the DREEM model from the point of view of clinical -~
(2014) (Azad) psychology examinees of the Islamic Azad University (sd=56.69) Per
of Tehran Medical Sciences
Farajpour Mashhad Examining nursing students' perception of teaching- 107.05 c-s 2016 2014 136 Nursing 56 80
learning environment using DREEM model in Islamic _ student in
(2016) (Azad) Azad University of Mashhad (s4=23.39) Per field and
semester 2
to 6
Aarabi Alborz Studying the educational environment of the main 93.8 c-s 2020 2017 27 extern 39.1% 60.1%
(2020) clinical departments of Alborz University of Medical (sd=28.9) Per

Sciences teaching hospitals from the point of view of
medical students

*The Standard deviation was not mentioned in the study or it was not possible to aggregate data; c-s=Cross-sectional; Eng= English; Per= Persian
** Data reported as frequency otherwise specified with percentages.
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Table 3. Characteristics of included studies

First Author University Title Mean(sd) Design/  Publication Study  Sample Target Population Male**  Female**
Date Date Size
(Year) Language
Montazeri Yazd Perceptions of students and clinical in- 110 c-s 2014 2012 158 Final year students of nursing, anaesthesia, 49 109
(2014) structors of academic learning environ- (sd=21.2) Eng operating room, midwifery, laboratory, radi-
ment at yazd university of medical scienc- ology and their instructors
es
Andalib Tehran Evaluation of educational environment for 95.8 c-s 2015 2012 77 6th year medical students 24 36
(2015) medical students of a tertiary pediatric (sd=25.4) Eng
hospital in Tehran, using DREEM ques-
tionnaire
Soltani arabshahi Iran Investigation of educational climate in 116* c-8 2008 - 53 Professors 31 22
(2008) major clinical wards in iran university of Eng
medical sciences(IUMS) based on
DREEM model
Matlabnegad(2014) Babol Evaluation of the educational environment 114.53 c-s 2014 2012- 77 Residents entered 2009 to 2012 27 50
of Babol dental school from the point of  (sd=16.86) Per 13
view of specialized assistants based on the
DREEM model
Managheb Jahrom Evaluation of the clinical education envi- 96.58%* c-s 2014 2011 174 Nursing intern 47 56
(2014) ronment based on the DREEM model Per

from the perspective of nursing students
of Jahrom University of Medical Sciences

in 1990
Zarvaj hoseini Shahrood  Examining students' views of the teaching 117.22 c-s 2015 2014 332 Students of the following fields: Medicine, 35.8% 64.2%
(2015) and learning environment based on the (sd=23.67) Per midwifery, nursing, anaesthesia Operating
DREEM model at Shahrood University of room, emergen-
Medical Sciences in 2013 cy,occupational/environmental/public health.
Vatankhah Kerman Investigating the quality of the clinical 121.19% c-8 2015 2012 50 Professors
(2015) ventilation environment of teaching hospi- Per

tals of Kerman University of Medical
Sciences from the professors' point of
view
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Table 3. Characteristics of included studies

First Author University Title Mean(sd) Design/ Publication Study Sample Target Popula- Male** Female**
Date Date Size tion
(Year) Language
Jafari Ahvaz Investigating the relationship between nursing stu- 125.6 c-s 2020 2018-19 291 nursing students 93 198
(2020) dents' perception of the educational environment and (sd=12.81) Per
the level of their academic involvement in Jundisha-
pur University of Medical Sciences, Ahvaz in the
academic year 2017-2018
Daryazadeh Kashan Evaluation of clinical environment from the perspec- 90.78 c-s 2020 2018 145 Intern-extern- 43.8% 56.2%
(2020) tive of medical learners of Kashan University of (sd=17.72) Eng resident
Medical Sciences based on DREEM model in 2018
Faghani Golestan Examining students' views on educational atmos- 160.2 c-s 2013 2011 48 Students of 46 102
(2013) phere (DREEM model) in Golestan University of (sd=21.30) Per medicine, nurs-
Medical Sciences in 2019 ing-midwifery,
paramedicine
Soltaniarabshahi Iran The educational environment of the main clinical 140.6 c-s 2008 2006 193 Resident-Intern 106 90
(2008) departments of Iranian medical sciences teaching (sd=23.21) Per
hospitals from the perspective of learners based on
the DREEM model
Bagheri ghom Evaluation of the educational climate and related 114.1 c-s 2019 2017-18 306 University stu- 215 91
(2019) factors from the perspective of Qom University of (sd=23.3) Per dents
Medical Sciences students in 2017
Montazeri Jahrom Investigation of nursing students; perceptions regard- 98.5% c-s 2020 2015 30 All nurses in the 14 16
(2020) ing the educational atmosphere of pharmacology (sd=18.86) Eng pharmacology
course at jahrom university of medical sciences course
Hasanabadi Rafsanjan Examining medical students' understanding of the 89.01 c-s 2017 2015 (260)370 All medical 100 160
(2017) learning environment at Rafsanjan University of (sd=22.74) Per students from
Medical Sciences in 2014 2015-16(Feb)
Sayadi Kordestan Examining Kurdistan University of Medical Sciences 109.04 c-s 2017 2014-15 300 Medical students
(2015) students' understanding of the educational environ- (sd=22.03) Per between 2nd and
ment based on the DREEM model in 2014 8th semester
Mousavi Iran Assessment of the educational environment of the 96.1 c-s 2014 2012-13 250 Intern-extern 82 181
(2014) main clinical departments of Iran University of Med- (sd=21.64) Per
ical Sciences from the point of view of interns based
on the modified DREEM model
Zolfaghari Birjand The point of view of medical students on the clinical 155.03 c-s 2015 2013-14 116 Intern-resident 51 65
(2015) training environment of teaching hospitals covered by (sd=27.86) Per
Birjand University of Medical Sciences based on the
DREEM model
Bakhshi Rafsanjan Nursing students’ perceptions of their educational 114.3 c-s 2013 2009 202 nursing students 91 111
(2013) environment based on DREEM model in an Iranian (sd=20.6) Eng

university
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First Author University Title Mean(sd) Design/ Publication Date Study Sample Target Population Male** Female**
Date Size
(Year) Language
Bakhshi Rafsanjan students’ perceptions of the educational environment ia 113.8 c-s 2014 2010 234 Medical students 106 128
(2014) an Iranian model school,as measured by the Dundee (sd=17.31) Eng before 6th year
reasy education environment measure
Aghamolaei Hormozgan Medical students’ perceptions of the educational envi- 99.6 c-s 2010 2009 210 Medical students of 38.5% 61.5%
(2010) ronment at an Iranian medical sciences university (sd=22.9) Eng the course of basic
sciences and patho-
physiology
Bakhshialiabad Rafsanjan students’ perceptions of the academic learning environ- 113.5 c-s 2015 2009-10 527 University stu- 201 292
(2015) ment in seven medical sciences courses based on (sd=21.9) Eng dents((BSc)
DREEM
Farahmand Tehran Evaluating the quality of the educational environment 134.79%* c-s 2014 2009- 156 interns in emergency 69 87
(2014) for medical interns in an emergency department using Eng 2010 ward
the DREEM inventory
Farajpour Mashhad Perception of educational environment among under- 106 c-s 2017 2015 378 Students of: Medi- 80 298
(2017) (Azad) graduate student of health disciplines in an Iranian (sd=24.6) Eng cine-nursing-
university midwifery
Imanpour Tehran Evaluating the educational environment of a nursing 104.39 c-s 2015 2013 500 Midwifery & nursing 89 281
(2015) school by using the DREEM inventory (sd=22.5) Eng students
Bakhshialiabad Rafsanjan Improving students’ learning environment by DREEM: 118.49 prospective 2019 2011- 982 Nursing-midwifery- 201 292
(2019) an educational experiment in an Iranian medical scienc- (sd=16.65) quasi- 2016 radiology-operating
es university(2011-2016) experimental room-laboratory-
study anaesthesiology-
Eng emergency depart-
ment students
Koohpayezadeh Iran Assessing and reliability of Dundee ready educational 96.15 c-s 2014 2012- 267 Intern, extern 82 181
(2014) environment measure(DREEM) in Iran (sd=21.64)* Eng 2013
Behkam Tehran students’ perceptions of educational environment based 144 c-s 2022 2019 169 First year medical 86 83
(2022) on Dundee ready education environment measure and (sd=19.3) Eng students
the role of peer mentoring: a cross-sectional study
Falah langroudi Mazandaran Validation of the Persian version of the Educational 127.53 c-s 2012 2011-12 250 medical students 202 148
(2012) Environment Measurement Questionnaire (Dreem) (sd=23.66) Per
Azizi Mazandaran Attitudes of pharmacy students to educational condi- 152.13 c-s 2013 2012 86 Pharmacology stu- 32 56
(2013) tions in Mazandaran university of medical sciences (sd=20.65) Eng dents
ghaemi-amiri Babol The viewpoint of residents studying in hospitals affiliat- 117.81%* c-s 2015 - 100 Resident 66 34
(2015) ed to Babol university of medical sciences and health Eng

services on clinical training environment
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Study name Outcome Statistics for each study Mean and 95% ClI
Standard Lower Upper

Mean error Variance limit limit Z-Value p-Value
Rahbar2012 total score  107.940 1.7%8 3226 104.420 111.460 60.094 0.000 o
Heidari gorji2013 Blank 198.310 1.742 3.038 194.895 201.725 113.820 0.000 3
Heidari hengami2014  Blank 104.830 2,002 4.009 100.908 108.754 52358 0.000 o
Rezaei2017 Blank 92.490 1.000 1.000 90.530 94.450 92471 0.000 L
Jalii2014 Blank 163.070 10.350  107.125 142.784 183.3%8 15755 0.000 —
Farajpour2018 Blank 107.050 2.008 4023 103.119 110.881 53.374 0.000 -
Aarabi2020 Blank 93.800 5.562 30.934 82839 104.701 16.885 0.000 -
Montazeri2014 Blank 110.000 1.671 2791 108728 113.274 65.842 0.000 -
Andalib 2015 Blank 95.800 2895 8379 90.127 101.473 33.0%8 0.000 L
Matlabnegad2014 Blank 114.530 1.921 3692 110.764 118298 59.608 0.000 -
Zarvaj hoseini2015  Blank 117.220 1289 1.688 114674 119.768 90.234 0.000 -
Jafari2020 Blank 125.600 0.751 0.564 124.128 127.072 167.258 0.000 | |
Daryazadeh2020 Blank 90.780 1.472 21686 87.8%6 93664 61.689 0.000 L]
Faghani2013 Blank 160.200 3.074 9.452 154.174 166.226 52.108 0.000 -
Soltaniarabshahi2008 Blank 140.600 1.671 2791 137.3286 143.874 84.157 0.000 -
Bagheri2019 Blank 114.100 1.332 1.774 111489 116.711 85662 0.000 L]
Hasanabadi2017 Blank 89.010 1.410 1989 88246 91.774 63.115 0.000 -
Sayadi2015 Blank 109.040 12712 1618 108.547 111533 85730 0.000 -
Mousavi2014 Blank $6.100 1.389 1873 93418 98782 70.218 0.000 L
Zolfaghari2015 Blank 155.030 2.587 6.691 149.960 160.100 59.833 0.000 ]
Bakhshi2013 Blank 114.300 1.443 2101 111.459 117.141 78.880 0.000 L]
Bakhshi2014 Blank 113.800 1.132 1.280 111.582 116.018 100.568 0.000 ]
Aghamolaei2010 Blank $9.600 1.580 2497 96.503 102697 63.028 0.000 L
Bakhshialiabad2015  Blank 113.500 0.988 0.973 111.587 115433 115.073 0.000 n
Farajpour2017 Blank 108.000 1.285 1.601 103.520 108.480 83.775 0.000 o
Imanpour2015 Blank 104.3%0 1.008 1.013 102.418 108.382 103.744 0.000 |
Bakhshialiabad2019  Blank 123.480 0.75%0 0.562 122.010 124.950 164.687 0.000 | |
Behkam2022 Blank 144.000 1.485 2204 141090 148910 96.995 0.000 L]
Falah langroudi2012  Blank 127.530 1.4%6 2239 124.597 130463 85.225 0.000 -
Azzi 2013 Blank 152.130 2.227 4.958 147.766 156.494 68319 0.000 L]

115,733 0.252 0.083 115239 116.228 459.516 0.000 ]

-200.00 -100.00 0.00 100.00 200.00
Favours A Favours B

Figure 2. The forest plot of included studies for pooling the total score of DREEM

Table 4. The pooled estimate of the Total score for DREEM

Model Effect size (95% CI) Test of null Heterogeneity Tau-squared
Point estimate Lower Upper P-value Q-value P-value I-squared
limit limit
Fixed 115.73 115.23 116.22 <0.001 5764.691 <0.001 99.497 385.02
Random 119.18 112.09 126.26 <0.001
Study name Outcome Statisties for each study Mean and 95% CI
Standard Lower Upper
Mean error Variance  limit limit Z-Value p-Value
Heidari gori2012  leaming 52,300 0353 0124 51608 52352 148232  0.000 4
Heidari hengami2014 Blank 25,180 0834 0402 23917 26403 39885  0.000
Rezaei2017 Blank 20.3%0 0.272 0074 19858 20.924 74828 0.000 L]
Jalii2014 Bank  40.590 2488 6033 38152 45328 16608  0.000 —_
Farajpour2018 Blank  24.000 0889 0447 22889 25311 35883 0000 L
Aarabi2020 Bank 22800 1848 3413 19479 28421 12341 0.00 —
Montazeri2014 Bank  25.430 0549 0301 24354 20508 48328  0.000
Andalib 2015 Blank 18.400 0.580 0561 16.479 20.321 18.774 0.000 -
Matlabnegad2014 Blank 25.670 0.746 0.557 24207 27.133 34390 0.000 o
Managheb2014 Blank 25.480 0.884 0.747 23788 27.174 29.476 0.000 b
Zarvajhoseni2015  Blank  27.080 0348 0121 28338 27762 77.827  0.000 -
Vatankhah2015 Bank 42890 0571 0328 42570 44810 76489  0.000 -
Jafari2020 Bank 32210 03% 0157 31433 32387 81281 0000 -
Daryazadeh2020  Blank  33.090 0884 0748 31357 34783 38313 0000 -
Faghani2013 Blank 37.340 0.8%3 0.798 35589 39.091 41.793 0.000 -
Softaniarabshahi2008 Blank  32.460 0505 0255 31470 33450 64238 0000 .
Bagheri2019 Bank  28.000 0440 0134 25137 26883 59087  0.000
Montazeri2020 Bank 24950 1382 1910 22241 276589 18052  0.000 +
Hasanabad2017 ~ Blank  19.740 0478 0227 18808 20674 41445 0000 -
Sayadi2015 Bank  24.380 0409  0.167 23559 25.161 59.594  0.000
Mousavi2014 Bank  21.800 0379 0.144 21086 22544 57.448 0000 -
Zolfaghari2015 Bank  35.8% 0771 0534 34330 37.400 48572  0.000 -
Bakhshi2013 Blank  27.480 0395 0158 26708 28254 69619 0000 .
Bakhshi2014 Bank  27.400 0373 0133 20670 28130 73533 0000 .
Aghamolae2010  Blank 21200 04% 0240 20240 22160 43270  0.000 .
Bakhshialabad2015 Blank  27.250 023 0058 28788 27.712 115631  0.000 .
Farajpour2017 Bank 2289 0354 0128 22195 23585 64591  0.000 .
Imanpour2015 Blank 23.180 0.327 0.107 22518 23802 70.748 0.000 L
Bakhshialiabad2019 Blank  29.500 0.118 0014 29289 29731 249848  0.000 ]
Behkam2022 Bank 31700 0452 0242 30735 32685 64391 0000 .
Falsh langroudi2012  Blank  29.600 0421 0177 28776 30424 70379 0.000 .
28235 0088 0005 28.102 28.388 418.578  0.000 {
-50.00 -25.00 0.00 25.00 50.00
Favours A Favours B

Figure 3. The forest plot of included studies for the pooling perception of learning of DREEM

The pooled data for the second dimension of the ques-  were included in our analysis. Ten studies were excluded

Dimension 3-Academic Self-Perception

tionnaire indicated a mean score of 26.33 (95% CI: 24.45-  because three did not provide the standard deviation (SD)
28.21), as depicted in Figure 4 and Table 6.

for their data (Rahbar, 2012; Ghaemi, 2015; Farahmand,
2014). In 2 studies (Azizi, 2013; Koohpayezadeh, 2014),
six questions were omitted, making the mean incompara-

A total of 30 studies reported the third dimension and  ble to those of others. In 4 studies (Soltani Arabshahi
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Table 5. The pooled estimate of the perception of learning score for DREEM

Model Effect size (95% CI) Test of null Heterogeneity Tau-squared
Point estimate Lower Upper P-value Q-value P-value I-squared
limit limit
Fixed 28.235 28.102 28.368 <0.001 8478.578 <0.001 99.646 44.788
Random 28.336 25.964 30.708 <0.001
Study name Outcome Statistics for each study Mean and 95% CI
Standard Lower Upper
Mean error Variance limit limit Z-Value p-Value
lodwigui2on  Bak 420 wwe @m ww o -
Hodi hengami20 24680 278 25569
Rezas 2017 20980 0 21508 -
Jaili2014 20990 45828 —-—
Fargpor2016 260 2367 -
Axa2020 2380 2738 -
Motweri2014 2140 220 -
Andalib 2015 2820 77451 =
Matatrogad2014 Bark 26050 26830
Bk 200 2028 o
Bk 26600 .
Bark 34400 -
Bark 23300 -
Bark 11.110 -
Fageni203 Bk %00 -
Sdunizaehei 2008 Bak 317200 .
Bagheri2019 Blark 2240
Mortazeri2020 Blark 2465 -
Hasarubnd 2017 Bk 21.3%0 -
Sayad2015 Bark 24640
Mousai2014 Bk 21700 -
Zafagheri2015 Bark 34320 -
Baeh2013 Bark 2430
4 Bark 24600
32010 Bark 24200 L
E diated2015 Bak 247
Farapor2017 Bark 2230 -
Imapor2015 Bark 2620 -
Buduhaiahod2019  Bark 25300 .
Koohpayezadeh 2014 21600 -
Bl 2022 230 -
Fishisgos0n Bek 2800 .
2088
-50.00 -25.00 0.00 25.00 50.00
Favours A Favours B

Figure 4. The forest plot of included studies for the pooling perception of course organizers of DREEM

Table 6. The pooled estimate of the perception of course organizers' score for DREEM

Model Effect size (95% CI) Test of null Heterogeneity Tau-squared
Point estimate Lower Upper P-value Q-value P-value I-squared
limit limit
Fixed 24.44 24.33 24.55 <0.001 7850.984 <0.001 99.605 28.87
Random 26.33 24.45 28.21 <0.001

2008, Soltani Arabshahi 2007; Vatankhah 2015; Ghaemi-
Amiri 2015), the third dimension was not reported.

The pooled data for the third dimension of the question-
naire revealed a mean score of 20.49 (95% CI: 18.49-
22.50), as illustrated in Figure 5 and Table 7.

Dimension 4-Perception of Learning Atmosphere

A total of 31 studies reported the fourth dimension and
were included in our analysis. However, nine studies were
excluded, with five not providing the standard deviation
(SD) for their data (Rahbar 2012; Ghaemi 2015; Soltani
Arabshahi 2007; Soltani Arabshahi 2008; Farahmand
2014). In two studies (Azizi, 2013; Koohpayezadeh,
2014), six questions were omitted, resulting in incompara-
ble means. Additionally, in one study (Ghaemi-Amiri
2015), the fourth dimension was not reported.

The pooled data for the fourth dimension of the ques-
tionnaire indicated a mean score of 27.19 (95% CI, 25.42-
28.96), as depicted in Figure 6 and Table 8.

Dimension 5-Social Self-Perception
In our analysis, 29 studies reported the fifth dimension.
However, 11 studies were excluded, as 4 did not provide

the standard deviation (SD) for their data (Rahbar, 2012;
Ghaemi, 2015; Farahmand, 2014; Ghaemi-Amiri, 2015).
In 5 studies (Azizi 2013; Soltani Arabshahi 2008, Soltani
Arabshahi 2007; Vatankhah 2015; Montazeri 2020), the
fifth dimension was not reported.

The pooled data for the fifth dimension of the question-
naire revealed a mean score of 17.52 (95% CI, 16.30-
18.74), as illustrated in Figure 7 and Table 9.

Table 10 shows the aggregated results in various dimen-
sions and the total score of the DREEM questionnaire. It
can be observed that the number of included studies varies
across different dimensions, and the heterogeneity index is
high, with a significant P-value, which justifies the use of
random effects models.

Discussion

The future of every society is closely tied to its human
resources. One of the primary concerns in this regard is
the provision and promotion of health. The medical sci-
ences universities are responsible for training the required
workforce. In other languages, current students in various
medical sciences disciplines are often regarded as the fu-
ture guardians of health in every society. With this issue in
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Study name Outcome Statistics for each study Mean and 95% CI
Standard Lower Upper

Mean error Variance limit  limit ZValue p-Value
Heidari gorj2013  Perception 48.250 0.288 0135 45570 47.010 125532 0000 .
Heidari hengami2014  Blank 16.560 0.391 0.153 15734 17328 42383  0.000 .
Rezaei2017 Slank 14.710 0234 0055 14252 15188 62910 0000 ]
Jalii2014 Bank 23480 1623 2634 20279 26641 14454 0000 =
Farajpour2016 Blank 19.350 0.483 0214 13442 20258 41788 0000 .
Aarabi2020 Blank 15.700 1578 2450 12607 18732 9345 0000 -
Montazeri2014 Blank 19.800 0.408 0.185 13005 20585 48.800  0.000 .
Andalib 2015 Blank 13.600 0804 0385 12418 14784 22517 0000 .
Matiabnegad2014  Blank 19.150 0452 0205 18263 20037 42328  0.000 .
Managheb2014 Blank 17.600 0.558 0312 18505 13695 31514 0000 .
Zarvaj hoseini2015  Blank 20.200 0.258 0087 19754 20768 78544 0000 -
Jafari2020 Blank 2380 0.282 0080 21.807 22813 79300  0.000 .
Daryazadeh2020  Blank 14.330 0333 0111 13677 14983 43031 0000 .
Faghani2013 Blank 26750 0608 0389 25589 27.341 44021 0000 -
Soltaniarabshahi2008 Blank  23.400 0.374 0.140 22668 24134 62518  0.000 u
Bagheri2019 Blank 19.500 0202 00s2 18508 20034 64381  0.000 .
Montazeri2020 Bank  21.080 1.084 1091 19033 23427 20.185  0.00 -
Hasanabadi2017  Blank 14.850 0.307 0034 14248 15452 48374  0.000 .
Sayadi2015 Slank 2700 0443 0157 21831 23569 51185 0000 .
Mousavi2014 Slank 14.900 0.288 0083 14338 15484 51778 0000 .
Zolfaghari2015 Blank 25530 0.448 0200 25083 26807 57.941  0.000
Bakhshi2013 Blank 20.100 0324 0105 19466 20734 62103 0000 -
Bakhshi2014 Blank 20.500 0208 0072 19975 21025 76485 0000 .
Aghamoiaei2010  Blank 15.800 0338 0.114 15137 16463 48727  0.000 .
Bakhshialiabad2015  Blank 20.400 0.1% 0038 20016 20784 104.089  0.000 []
Farajpour2017 Blank 18.100 0273 0074 17568 18634 08357 0000 .
Imanpour2015 Blank 16.480 023 0054 16024 18538 70886  0.000 .
Bakhshialiabad2019  Blank 24.700 0.130 0017 24445 24855 190.177  0.000
Behkam2022 Blank 25,800 0.431 0185 24958 28644 59833 0000
Falah langroudi2012  Blank 20.750 0.307 0034 20148 21.352 67507 0000 .

20635 0087 0003 20524 20746 283857 0000 |

-50.00 -25.00 0.00 25.00 50.00
Favours A Favours B

Figure 5. The forest plot of included studies for pooling academic self-perception of DREEM

Table 7. The pooled estimate of academic self-perception score for DREEM

Model Effect size (95% CI) Test of null Heterogeneity Tau-squared
Point estimate Lower Upper P-value Q-value P-value I-squared
limit limit
Fixed 20.63 20.52 20.74 <0.001 9042.094 <0.001 99.679 31.132
Random 20.49 18.49 22.50 <0.001
Study name Outcome Statistics for each study Mean and 95% CI
Standard Lower Upper
Mean error  Variance limit limit  Z-Value p-Value
Heidari gorji2013 Blank 29.810 0.214 0.046 29390 30.230 139.129 0.000 ]
Heidari hengami2014  Blank 24420 0.522 0272 23407 25453 48.808 0.000 L
Rezaei2017 Blank 22.580 0.2713 0075 22045 23.115 82728 0.000 L]
Jalii2014 Blank 39.170 2691 7242 33895 44445 14555 0.000 ——
Farajpour2018 Blank 25600 0643 0414 24340 20880 39.808 0.000
Aarabi2020 Blank 21.300 1.905 3630 17.568 25034 11.180 0.000 —=
Montazeri2014 Blank 27.500 0.453 0206 26611 28389 60.644 0.000 -
Andalib 2015 Blank 23.500 1.003 1.008 21534 25488 23433 0.000 -
Matlabnegad2014 Blank 26.09%0 0.472 0223 25185 27.015 55299 0.000 .
Managheb2014 Blank 14.480 0.604 0385 13276 15644 23935 0.000 -
Zarvaj hoseini2015  Blank 27.340 0.382 0.131 28630 28050 75479 0.000 -
Vatankhah2015 Blank 43.050 0.778 0605 415286 44574 55347 0.000 -
Jafari2020 Blank 27.220 0.491 0.241 20258 28.182 55.477 0.000 o
Daryazadeh2020 Blank 14.8%0 0.256 0.085 14389 15391 58.214 0.000 L]
Faghani2013 Blank 39.010 0.813 0680 37.417 40603 48.005 0.000 -
Soltaniarabshahi2008 Blank 32.800 0.511 0.281 31788 33.802 €4.179 0.000 L]
Bagheri2019 Blank 27.600 0.429 0.184 26760 28.440 64374 0.000 -
Montazeri2020 Blank 28.340 1.280 1638 25832 30848 22143 0.000 |-
Hasanabadi2017 Blank 20.150 0.428 0.182 19.315 20985 47.294 0.000 L
Sayadi2015 Blank 25.800 0.450 0.203 24917 20683 57.291 0.000
Mousavi2014 Blank 22.000 0.415 0.172 21187 22813 53.028 0.000 -
Zolfaghari2015 Blank 37.1%0 0.603 0.383 38009 38371 61718 0.000 -
Bakhshi2013 Blank 28.700 0.400 0.180 25917 27.483 €8.810 0.000 .
Bakhshi2014 Blank 28.800 0333 0.111 26147 27453 80.385 0.000 .
Aghamolaei2010 Blank 23.800 0.469 0220 22880 24720 50.720 0.000 -
Bakhshialiabad2015  Blank 26.900 0.244 0.080 20422 27.378 110.273 0.000 -
Farajpour2017 Blank 25.400 0.375 0.141 24084 20138 67648 0.000
Imanpour2015 Blank 24.600 0.317 0.100 23979 25221 77.694 0.000
Bakhshialiabad2019  Blank 28.100 0.177 0.031 27.753 28.447 158.681 0.000 [ ]
Behkam2022 Blank 32.500 0.489 0220 31.580 33.420 69.262 0.000 -
Falah langroudi2012  Blank 30.730 0.409 0.167 29529 31531 75214 0.000 | ]
28.151 0.089 0.005 20015 20.286 378.953 0.000 (]
-50.00 -25.00 0.00 25.00 50.00
Favours A Favours B
Figure 6. The forest plot of included studies for pooling perception of learning atmosphere of DREEM
Table 8. The pooled estimate of perception of learning atmosphere score for DREEM
Model Effect size (95% CI) Test of null Heterogeneity Tau-squared
Point estimate Lower Upper P-value Q-value P-value I-squared
limit limit
Fixed 26.151 26.015 28.286 <0.001 4887.167 <0.001 99.386 24.715
Random 27.192 25.422 28.962 <0.001

mind, the educational system needs high attention. The
prerequisite for every plan is having robust knowledge
about the current condition. Education research in medical
sciences often suffers from providing an overall image
and instead focuses on individual studies. For example,

12 http://mjiri.iums.ac.ir
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this was also true for evaluating the educational quality of
services based on the SERVQUAL model in Iran (29, 32-
35), which was supported by a systematic review and me-
ta-analysis (36). Regarding the educational environment,
we found a considerable number of individual studies
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Study name Outcome Statistics for each study Mean and 95% CI
Standard Lower Upper
Mean error  Variance limit limit Z-Value p-Value
Heidari gorj2013  Blank 32,680 0319 0102 33.054 34306 105426  0.000 .
Heidari hengami2014 Blank  24.430 0520 0270 23411 25443 47.005  0.000 [
Rezaei2017 Blank 13.850 0.181 0033 13485 1 78370 0.000 n
Jali2014 Blank 1603 2570 19.058 1384 0,000 =]
Farajpour2016 Blank 0.382 0.148 14.852 0.000 [
Montazeri2014 Blank 0.314 0055 15.084 0.000 =
Andalib 2015 Blank 0.501 0251 12817 0.000 .
Matisbnegad2014  Blank 0.351 0123 18882 1 0.000 ]
Managhet2014 Blank 0478 0228 15013 1 0.000 -
Zarvaj hoseini2015  Blank 1 0222 0049 18.484 0.000 n
Jatari2020 Blank 14.120 0256 0088 0.000 []
Daryazadeh2020  Blank 17.380 0.238 0.058 7 0.000 -
Faghani2013 Blank 22020 0.525 0276 20990 23050 41912 0000 ]
Soltaniarabshahi2008 Blank  20.100 0.295 0.087 19.522 20678 €8.107  0.000 =
Bagheri2013 Blank 16.400 0248 0080 15918 18882 17 0.000 =
Hasanabadi2017  Blank 12.940 0225 0083 124%0 13.39 0.000 "
Sayadi2015 Blank 1 0.188 0.035 13.988 0.000 | ]
Mousavi2 Blank 0.228 0085 15339 16.281 0.000 .
Zolfaghari2015 Blank 0475 0228 20818 22.482 0.000 ]
Bakhshi2013 Blank 0288 0083 14335 16.085 0.000 .
Bakhshi2014 Blank 0.218 0.000 [
Aghamolaei2010  Blank 14.500 0.290 0.000 =
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Figure 7. The forest plot of included studies for pooling the social self-perception of DREEM
Table 9. The pooled estimate of the social self-perception score for DREEM
Model Effect size (95% CI) Test of null Heterogeneity Tau-squared
Point estimate Lower Upper P-value Q-value P-value I-squared
limit limit
Fixed 16.568 16.476 16.660 <0.001 4787.041 <0.001 99.415 11.104
Random 17.526 16.453 18.747 <0.001

Table 10. The aggregated results of the 5 dimensions and the total score of DREEM

N SE Effect size with 95% CI Heterogeneity Tau-squared P-value
(Random effect model) [15)

Total score 30 3.61 119.18(112.09 -126.26) 99.49 385.02 <0.001
Dimension 1 (perception of learning) 31 1.21 28.33 (25.96 —30.70) 99.64 44.78 <0.001
Dimension 2 (perception of course organizers) 32 0.95 26.33(24.45 - 28.21) 99.60 28.87 <0.001
Dimension 3 (academic self-perception) 30 1.02 20.49(18.49 - 22.50) 99.67 31.13 <0.001
Dimension 4 (perception of learning atmosphere) 31 0.90 27.19(25.42-28.96) 99.38 24.71 <0.001
Dimension 5 (social self-perception) 29 0.62 17.52(16.45-18.74) 99.41 11.10 <0.001

conducted in various universities in Iran. However, the
need to provide a single pooled result for decision-makers
was present.

This study showed no considerable publication bias;
moreover, the included studies had an acceptable quality
based on the JBI (5.5 out of 7). The result showed that the
pooled total score of the DREEM questionnaire was 119.1
(out of 200) among published studies in Iran. Since the
included studies were from various universities and the
target groups were diverse (namely, different majors and
disciplines), we encountered a high heterogeneity. How-
ever, using a random effect model could provide a pooled
overview of the educational environment in Iran.

The lowest score was observed in social self-perception
among the 5 dimensions. The questions of this domain
are: There is a sound support system for students who get
stressed; T am too tired to enjoy this course; I am rarely
bored in this course; I have good friends in this school;
My social life is good; I seldom feel lonely; and My ac-
commodation is pleasant. Therefore, it appears that the

social support system in medical sciences universities
should reevaluate their strategies to provide a more effi-
cient delivery of services. It should be noted that the find-
ings are based on self-reports, so it can be assumed that
the present services are sufficient; however, the perception
of end-users shows a point that needs action. It can be
suggested that empowering students with essential soft
skills, including stress management, time management,
and future planning, can foster a more positive environ-
ment in universities.

The second domain with the lowest score was academic
self-perception. The questions of this domain are Learning
strategies that worked for me before continue to work for
me now; I am confident about passing this year; I feel 1
am being well prepared for my profession; Last year’s
work was good preparation for this year’s work; I can
memorize all I need; I have learned a lot about empathy in
my profession; My problem-solving skills are being well
developed; and much of what I have to learn seems rele-
vant to a career in healthcare. This domain primarily fo-
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cuses on preparing for a future career. It is not surprising
that student plans for their future even in the first semester
after entering university (37). However, their motivation
and expectations for future careers can change during the
education period (37, 38). Therefore, a robust support
system needs to be reestablished to ensure that the high-
value motivational factor remains intact even after gradua-
tion and that students are well-prepared for their future
responsibilities. In their systematic review of 24 articles
about the competencies of physicians in Iran, Changiz et
al reported that in 70% of assessed skills, physicians’
competencies were estimated as low to moderate (39).
Another report from Bandarabas University of Medical
Sciences showed that the highest acquired competency in
graduate medical students was clinical and communica-
tion skills, and all other competencies were below aver-
age. The authors suggested that a fundamental revision of
educational methods, resources, and topics related to
teaching and learning is necessary (40).

The first middle score belonged to the perception of the
course organizers' dimension. The questions in this do-
main are: Are the program organizers knowledgeable? Do
the lectures emphasize student care during the teaching
sessions? Do teachers ridicule the registrars? The teachers
are authoritarian; The teachers have good communication
skills with the students; The teachers are good at provid-
ing feedback to students; The teachers provide construc-
tive criticism here; The teachers give clear examples; The
teachers get angry in teaching sessions; The teachers are
well prepared for their classes; I feel able to ask the ques-
tions I want. Therefore, it seems that the course arrange-
ment was not on the right path. Since students encounter
patients in various clinical settings, their course should be
planned, and teachers should serve as role models (41).
The findings of research by Rokhafrooz et al highlighted
the need for faculty development programs to enhance
teaching skills (42). Additionally, the studies were con-
ducted in Eastern Nepal (43) and Sri Lanka (44), where
students also held a fairly positive perception. There is a
contrast in these studies with our results.

Regarding the second middle score, it was presented in
relation to the perception of the learning atmosphere do-
main. The questions in this domain are as follows: The
atmosphere is relaxed during teaching sessions; this pro-
gram is well-timed. Cheating is a problem in this program.
The atmosphere is relaxed during lectures; There are op-
portunities for me to develop interpersonal skills. I feel
comfortable in class socially. The atmosphere is relaxed
during seminars/tutorials. I find the experience disappoint-
ing. I can concentrate well. The enjoyment outweighs the
stress of the program. The atmosphere motivates me as a
learner. Hence, based on the results, it can be inferred that
the learning atmosphere was appreciated to some extent
by the participants. The most influential sub-branch in the
quality of clinical education was reported in the field of
educational environment (45). Another study from Rasht
University of Medical Sciences represented the highest
satisfaction among dentistry students (46).

Moreover, the greatest score was associated with stu-
dents’ perception of learning. The questions of this do-
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main are as follows: I am encouraged to participate in a
teaching session. The teaching is often stimulating. The
teaching is student-centered. The teaching helps to devel-
op my competence. The teaching is well-focused. I feel
that I am well-prepared for my profession. The teaching
time is put to good use. The teaching overemphasizes fac-
tual learning. I am clear about the learning objectives of
the program. The teaching encourages me to be an active
learner, with a focus on long-term learning over short-
term learning. However, the teaching is too teacher-
centered. It is clear that the learning rate was stabilized, as
indicated by the highest score. This illustrates that learn-
ing occurs through high levels of pleasure in clinical fields
and training environments. Orakifar et al reported that the
educational environment was in good condition and the
attitude of students was positive (47). In addition, Ro-
khafrooz et al (42) reported the maximum score for stu-
dents’ perceptions of learning. Another study in Chile also
found similar results (48). It appears that the highest mean
score in this domain is due to the effective planning of the
schedule and table time training.

This study is not without limitations. We encountered
high heterogeneity among studies, which was due to the
diversity of included studies in terms of majors and disci-
plines. This was addressed using a random effects model.
However, to the best of our knowledge, there are no pub-
lished systematic reviews or meta-analyses on DREEM,
and this study can provide sufficient evidence for educa-
tional decision-makers.

Conclusion

The prerequisite for every plan is a profound under-
standing of the current condition. This is the first system-
atic review and meta-analysis study in Iran, which provid-
ed an overall picture of the quality of the educational cli-
mate based on the DREEM model. The review results
indicate that the total score is moderately higher than
50%, suggesting considerable room for improvement.
Furthermore, social self-perception has the lowest situa-
tion and needs high attention and much further national
planning for improvement.
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