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OBJECTIVE: The purpose of this systematic review was to study the literature evaluating the educational environment
by using DREEM tool and compute overall mean DREEM score by using Meta-analysis. Further, variation in DREEM
score was also studied by distributing studies into different time periods.

MATERIALS AND METHODS: A systematic literature search was performed using PubMed and Web of Science
databases, followed by review and analysis. All the studies which used DREEM as a tool, published from 1997 to
December 2015 were included. Heterogeneity between the studies was assessed by [2-coefficient and Q-statistics.
Where significant heterogeneity existed random effect, model was used. Egger’s symmetric test and Begg’s funnel
plot was used to study possibility of publication bias. The PRISMA Guideline for systematics review was used.

RESULTS: Out of 128 published DREEM studies, 43 passed the criteria and included in analysis. Overall mean
DREEM score through Meta-analysis was 2.426 (95% confidence interval [Cl]: 2.34-2.52). Studies were divided into
two groups for analyzing the time effect. Mean score of the studies published during 1997 to 2009 (group 1) was 2.5
(95% confidence interval [Cl]: 2.35-2.64) and for the studies from 2010 to 2015 (group 2) was 2.39 (95% confidence
interval [CI]: 2.29-2.5).

CONCLUSION: Overall DREEM score was more towards positive side than negative. Current review revealed that
DREEM has not been used as predictor for achievement of any medical college instead it can be used to predict high
and low achievers in a medical school. This review can signify DREEM to be suitable and consistent tool showing
learning environment of institute and student’s prerequisites.

Introduction the quality of learning. Even though different students
perceive learning differently, the feedback in the form of
surveys is helpful in evaluating the learning environment.

Educational enwro_nment can be described In 1970, the first tool to evaluate the
as the atmosphere perceived by the students and educational environment was Medical School

teachers [1]. This atmosphere can play a key role in
the student’s ability to learn. Among various factors,
engagement of the learner plays an important part and
is dependent on their motivation, willingness to learn
and perception of subject relevance. This can be further
affected by the previous learning experience and the
learning place environment. Hutchinson suggests in
adult learning theories that teaching is more dependent
on setting the atmosphere for learning rather than
imparting and sharing knowledge [2]. The environment
in which the students’ learning plays an important role
in their academic progress, behavior, and well-being
is most concerning [3]. In achieving a successful
curriculum, the educational environment dictates what
and how the students learn. Moreover, the perceptions
of the students to this curriculum also play a role in

Learning Environment Survey. Since then, according
to a systemic review done in the year 2010, 19 tools
have been developed [4]. Various studies have been
performed to evaluate the educational environment
and students learning [5]. However, these studies have
shown different results which can be attributed to the
various questionnaires used for the evaluation of the
educational environment [4]; therefore, necessitating
the need of a globally recognized questionnaire. In
1997, Roff et al. from University of Dundee, Scotland,
developed a benchmark tool named Dundee ready
educational environment measure (DREEM) [6].

DREEM is a multi-cultural and independent
tool useful for assessing the educational environment
and student learning. Moreover, it provides with reliable
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feedback regarding the weakness and strength of the
educational environment. Since its development, many
countries have used this tool to assess the learning
environment of their institutions [7].

In the present study, authors reviewed different
tools which have been used to evaluate the educational
environment and selected DREEM for review as it has
been used since long ago. All the articles, which have
been published since the start of DREEM tool, had been
searched for the study. Collective DREEM score was
computed using meta-analysis. Furthermore, variation in
DREEM score was studied by distributing the studies into
different time intervals.

Materials and Methods

The PRISMA Guideline for systematics review
was used. Literature search was conducted using PubMed
and Web of Knowledge (Web of Science) databases.
Aim of the literature search was to review all the studies
conducted to evaluate the educational environment using
DREEM tool and published during 1997 (DREEM was
first published) to 2015. Articles were searched using
Keywords, “DREEM”, “Educational Environment” and
“Dundee Ready Educational Environment Measure”. Initial
search provided 128 articles published during January
1997 to December 2015. Two investigators screened
all articles individually: Title, abstract, and full article
entittement for inclusion in the study. The information
extracted from the selected articles was name of the first
author, publication year, sample size, country of study,
overall DREEM score, and standard deviation (SD).

Studies should meet the following inclusion
criteria (1) availability of overall mean DREEM score
along with standard deviation; (2) sample size must
be given; (3) study participants must be the students.
These inclusion criteria were applied on 128 articles that
used DREEM as an assessment tool. Brief discussion,
letters to editor, review summaries, and articles that
compared DREEM score with other assessment tools
or compared between groups were not included which
extracted 56 articles. Among the remaining 56 articles,
13 did not report overall average DREEM score or SD.
After the exclusion of those 13 articles, remaining 43
articles were included for analysis (Figure 1).

Comprehensive meta-analysis (version 3)
software was used for meta-analysis. Heterogeneity
between the studies was assessed by I>-coefficient and
Q-statistics. Where significant heterogeneity existed
random effect, model was used. A prominent cause of
bias is publication bias. It generally appears because
of the studies having a small sample size or large
sample size studies which only reported significant
results. As we included all studies conducted in various
countries, there was a possibility of variation in sample

sizes, mean scores, etc. Egger’s symmetric test and
Begg’s funnel plot were used to the study possibility of
publication bias. In the absence of publication bias, we
assume that studies to be distributed symmetrically and
can be verified with the visual inspection of the funnel
plot. To determine where the missing studies fall in the
plot, we used the Trim and Fill method. Furthermore,
two independent samples t-test was employed to study
any significant difference in the mean DREEM score
while comparing different groups of data.

Records identified through
database searching
(n=128)

!

Records after Duplicate
Removed
(n=128)
Records Excluded
l (n=172)
Records Screened
(n=56)
Full Text Articles
Excluded, with reasons
(n=13)
Full Text Articles
Accessed for Eligibility
(n=43)

!

Studies Included in
Qualitative Synthesis
(Meta-Analysis)
m=43)

Figure 1: Flow diagram identifying relevant studies

Results

Total numbers of studies included in the
analysis were 41 which were published from 1997 to
2015. These studies were conducted in twenty different
countries and the average sample size of a study was
280 (SD =223.15). Considered period for the meta-
analysis was spread over 18 years (1997-2015), which
was divided into two groups for further analysis. The
first group consisted of studies published from 1997
to 2009 and had 13 (30.2%) studies which passed
inclusion criteria. The second group had 30(69.8%)
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Table 1: Forest plot showing mean and 95% class interval for all studies

Author (year)

Mean (95% CI)

Mayya et al. (2004) [8]

Sobral (2004) [5]

Jiffry et al (2005) [9]

Dunne et al. (2006) [10]

Avalos et al. (2007) [11]

Al Ayed and Sheik (2008) [12]

Demiroren et al. (2008) [13]

Tackett et al. (2009) [14]

Tackett et al. (2009) [14]

Tackett et al. (2009) [14]

Bouhaimed et al. (2009) [15]

Carmody et al. (2009) [16]

Riquelme et al. (2009) [17]

Wang et al. (2009) [18]

Aghamolai et al. (2010) [19]

Shehnaz and Sreedharan (2011) [20]

Shehnaz and Sreedharan (2011) [20]

Palmgren and Chandratilake (2011) [21]

Rotthoff et al. (2011) [22]

Sehnaz Sl et al. (2012) [23]

Alshehri et al. (2012) [24]

Koohpayehzadeh et al. (2014) [25]

Rochmawati et al. (2014) [26]

AlFaris et al. (2014) [27]

AlFaris et al. (2014) [27]

Bakhshi et al. (2014) [28]

Ousey et al. (2014) [29]

Vaughan et al. (2014) [30]

Ahmad et al. (2015) [31]

P09 99 0900009 909009009009 9909

2.15 (2.105, 2.192)

2.46 (2.347, 2.577)

2.15(2.107, 2.201)

2.48 (2.455, 2.505)

2.6 (2.566, 2.634)

1.8 (1.734,1.862)

2.35(2.317, 2.389)

3.1 (2.936, 3.276)

2.87 (2.778, 2.954)

2.77 (2.671, 2.869)

2.12(2.051, 2.189)

2.98 (2.926, 3.034)

2.55(2.502, 2.598)

2.65(2.588, 2.711)

1.99 (1.925, 2.059)

2.33 (2.269, 2.391)

2.71(2.577,2.839)

3.14 (3.093, 3.187)

2.2(2.17,2.22)

2.7 (2.569, 2.831)

2.26 (2.179, 2.341)

1.92 (1.871, 1.975)

2.62 (2.577, 2.664)

2.37(2.312,2.428)

1.88 (1.842, 1.918)

2.28 (2.232, 2.32)

2.7 (2.673, 2.727)

2.71(2.659, 2.756)

1.77 (1.621, 1.915)

(Contd...)
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Table 1: (Continued)

Author (year)

Mean (95% CI)

Ali et al. (2011) [32]

Ali et al. (2011) [32]

Ostapczuk et al. (2011) [33]

Kohli and Dhaliwal (2013) [34]

Hamid et al. (2013) [35]

Jawaid et al. (2013) [36]

Shankar et al. (2013) [37]

Doshi et al. (2014) [38]

BuAli et al. (2014) [39]

Pai et al. (2014) [40]

Al-Naggar et al. (2014) [41]

Palmgren et al. (2014) [42]

Imanipour et al. (2015) [43]

Al-Natour et al. (2015) [44]

Bakhshialiabad et al. (2015) [45]

Karim et al. (2015) [46]

Pelzer et al. (2015) [47]

Overall: p, 0.001, I’=83.1%

<

2.3 (2.241, 2.361)

2.87 (2.8, 2.943)

2.46 (2.417,2.501)

2.02 (1.978, 2.067)

2.29 (2.229, 2.343)

2.29 (2.256, 2.32)

2.64 (2.531,2.741)

2.5 (2.455, 2.554)

2.02 (1.929, 2.107)

2.46 (2.427,2.493)

2.51(2.469, 2.543)

3(2.942, 3.058)

2.09 (2.041, 2.135)

2.56 (2.511, 2.605)

2.27 (2.231, 2.309)

2.17 (2.092, 2.256)

2.58 (2.467, 2.689)

999009009900 0606¢9

2.41(2.399, 2.414)

ClI: Confidence interval.

studies which were published from 2010 to 2015 and
passed the inclusion criteria.

Initially, meta-analysis was performed using all
43 articles which passed the inclusion criteria. Table 1
shows the forest plot for the overall mean score for
a DREEM item [5], [8], [9], [10], [11], [12], [13], [14],
[15], [16], [17], [18], [19], [20], [21], [22], [23], [24], [25],
[26], [27], [28], [29], [30], [31], [32], [33], [34], [35], [36],
[37], [38], [39], [40], [41], [42], [43], [44], [45], [46], [47].
Visual inspection of forest plot showed presence of
heterogeneity and to verify this, Chi-square test was
used (Q statistic: P = 0.00) which reported more than
75% index of heterogeneity, thus proving the presence
of heterogeneity. Therefore, random effect model was
used in forest plot. The mean score for a DREEM
item through random effect model was found to be
2.426 (95% confidence interval [Cl]: 2.342-2.5209).

To analyze further, the funnel plot was
constructed to study the presence of publication bias.

Asymmetry in the funnel plot indicates the presence of
publication bias. Symmetry appears when studies plotted
evenly on both sides of the plot from top to bottom.
Moreover, this symmetry can be observed in Figure 2.

100

80 o

60

40 09280 ?o %o

Precision (1Std Er)

20

o

N
©
I

-4 3 2 - o 1

Mean

Figure 2: A funnel plot precision by mean. Mean of all studies included
in the study (1997-2015)

To assure the absence of publication bias,
Egger’s and Begg'’s tests were used. P value obtained
from Egger’'s and Begg’s tests was 0.39 and 0.34,
respectively, supporting the visual inspection of the

Open Access Maced J Med Sci. 2020 Jul 30; 8(F):108-116.

M



F - Review Articles

Systematic Review Article

funnel plot. The “Trim and Fill” method was used to
predict the number of studies which were missed during
the analysis and the insertion of those studies could
enhance the symmetry of the funnel plot. For Figure 3,
the Trim and Fill method suggested the inclusion of 3
studies and the computed combined effect from the
random effect model was changed from 2.426 to 2.38.

Precision (1ISt4Em)

Figure 3: A funnel plot precision by mean. Mean of studies published
during 1997-2009

Studies were divided into two groups for
analyzing the time effect, the first group was having
studies published during 1997 and 2009, and other
groups consisted of studies published from 2010 to
2015. Hence, those articles which were published during
2004-2009 were used first to run meta-analysis followed
by the studies which were published between 2010
and 2015. For group one, forest plot was constructed
from the 13 studies which revealed the presence of
heterogeneity (Table 2) and Chi-square test confirmed

the presence [5], [8], [9], [10], [11], [12], [13], [14], [15],
[16], [17], [18]. P value was significant (P = 0.00), along
with the high index of heterogeneity (more than 75%).
The estimated mean from the random effect model was
2.5 (95% CI: 2.35-2.64). To evaluate the publication
bias in group one, the funnel plot was constructed,
and its shape was found to be almost symmetrical
(Figure 3). Top and bottom of the plot gave a little
touch of asymmetry; otherwise, from the middle, it was
symmetrical. Moreover, results from Egger’s and Begg’s
tests also supported the visual inspection with P values
of 0.31 and 0.37, respectively. However, the Trim and
Fill method suggested the inclusion of 2 more studies to
get the funnel plot more symmetrical and adjusted mean
value from the random-effect model will become 2.41.
The difference between the mean of the groups (before
and after 2009) was statistically insignificant.

Similarly, the other groups of studies (n = 30)
published from 2010 to 2015 were analyzed through
the meta-analysis. Random effect model was used
due to heterogeneity and estimated mean value was
2.39 (95% CI: 2.29-2.5) (Table 3) [19], [20], [21], [22],
[23], [24], [23], [26], [27], [28], [29], [30], [31], [32], [33],
[34], [35], [36], [37], [38], [39], [40], [41], [42], [43], [44],
[45], [46], [47]. Significant P value from Chi-square
test (0.00) and high index of heterogeneity (more than
70%) confirmed the presence of heterogeneity. Shape

Table 2: Forest plot showing mean and 95% class interval for Group 1 studies (1997-2009)

Author (year)

Mean (95% CI)

Mayya et al. (2004) [8]

Sobral (2004) [5]

Jiffry et al. (2005) [9]

Dunne et al. (2006) [10]

Avalos et al. (2007) [11]

Al-Ayed and Sheik et al. (2008) [12]

Demiroren et al. (2008) [13]

Tackett et al. (2009) [14]

Tackett et al. (2009) [14]

Tackett et al. (2009) [14]

Bouhaimed et al. (2009) [15]

Carmody et al. (2009) [16]

Riquelme et al. (2009) [17]

Wang et al. (2009) [18]

Overall: p, 0.001, I’=83.1%

XXX

?9Q 00 o

2.149 (2.105, 2.192)

2.462 (2.347, 2.577)

2.1545 (2.107, 2.201)

2.48 (2.455, 2.505)

2.6 (2.566, 2.634)

1.798 (1.734, 1.862)

2.353 (2.317, 2.389)

3.106 (2.936, 3.278)

2.866 (2.778, 2.954)

2.77 (2.671, 2.869)

2.12(2.051, 2.189)

2.98 (2.928, 3.034)

2.55(2.502, 2.598)

2,65 (2.588, 2.711)

2.445 (2.432, 2.458)

Cl: Confidence interval.
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of the funnel plot seemed symmetrical (Figure 4) and
Trim and Fill method supported t visual analysis of the
plot by suggesting no missing study and same results
were obtained from Begg’s and Egger’s test which
gave insignificant P = 0.37 and 0.46, respectively.

Precislon (11Std Em)

Mean

Figure 4: A funnel plot precision by mean. Mean of studies published
during 2010-2015

Discussion

DREEM is repeatedly used to measure
the strengths and weaknesses of educational

environment of an institute, particularly in medical
health professional institutes. After going through
all published studies reporting DREEM score, it
was found that DREEM has now been used in more
than 20 countries and translated in many languages
(such as Spanish, Swedish, Turkish Arabic, Chinese,
Japanese, and Persian, Portuguese). Of 128 studies
reporting DREEM score, only 43 studies were able to
pass the inclusion criteria for conducting meta-analysis
[5]. [8], [9], [10], [11], [12], [13], [14], [15], [16], [17],
(18], [19], [20], [21], [22], [23], [24], [25], [26], [27],
[28], [29], [30], [31], [32], [33], [34], [35], [36], [37],
[38], [39], [40], [41], [42], [43], [44], [45], [46], [4T7].
Overall, mean DREEM score through random effect
model was obtained as 2.4 (C.I, 2.34 + 2.52). Among
the studies included in the analysis, three reported
high DREEM scores, of which two were conducted in
Sweden and one in Malaysia, while three studies had
DREEM scores <2, among which two were published
from Kingdom of Saudi Arabia and one from Iran.

Furthermore, it was observed that the use of
DREEM tool increased over the passage of time. Number
of studies published before 2009 [5], [8], [9], [10], [11],

Table 3: Forest plot showing mean and 95% class interval for Group 2 studies (2010-2015)

Author (year)

Mean (95% CI)

Aghamolai et al. (2010) [19]
Shehnaz and Sreedharan (2011) [20]

.o.

Shehnaz and Sreedharan (2011) [20] _o-
Palmgren and Chandratilake (2011) [21]
Rotthoff et al. (2011) [22]

Sehnaz Sl et al. (2012) [23]

Alshehri et al. (2012) [24]
Koohpayehzadeh et al. (2014) [25]
Rochmawati et al. (2014) [26]

AlFaris et al. (2014) [27]

AlFaris et al. (2014) [27]

Bakhshi et al. (2014) [28]

Ousey et al. (2014) [29]
Vaughan et al. (2014) [30]

Ahmad et al. (2015) [31]
Ali et al. (2011) [32]

Ali et al. (2011) [32]

1.992 (1.925, 2.059)
2.33 (2.269, 2.391)

2.708 (2.577, 2.839)

3.14 (3.093, 3.187)

2.195 (2.17, 2.22)

2.7 (2.569, 2.831)

2.26 (2.179, 2.341)

1.923 (1.871, 1.975)

2,621 (2.577, 2.664)

2.37(2.312,2.428)

1.88 (1.842, 1.918)

2.276 (2.232, 2.32)

2.7 (2.673, 2.727)

2.707 (2.659, 2.756)

o

1.768 (1.621, 1.915)

2.301(2.241, 2.361)

2.872 (2.8, 2.943)

(Contd...)
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Table 3: (Continued)

Author (year)

Mean (95% CI)

Ostapczuk et al. (2011) [33]

Kohli and Dhaliwal (2013) [34]

Hamid et al. (2013) [35]

Jawaid et al. (2013) [36]

XX

Shankar et al. (2013) [37]

Doshi et al. (2014) [38]

BuAli et al. (2014) [39]

Pai et al. (2014) [40]

Al-Naggar et al. (2014) [41]

Palmgren et al. (2014) [42]

Imanipour et al. (2015) [43]

Al-Natour et al. (2015) [44]

Bakhshialiabad et al. (2015) [45]

Karim et al. (2015) [46]

Pelzer et al. (2015) [47]

Overall: p, 0.001, 1’=83.1%

2.459 (2.417, 2.501)

2.023 (1.978, 2.067)

2.286 (2.229, 2.343)

2.288 (2.56, 2.32)

2.636 (2.531, 2.741)

2.505 (2.455, 2.554)

©o

2.018 (1.929, 2.107)

2.46 (2.427, 2.493)

2.506 (2.469, 2.543)

®o

3(2.942, 3.058)
2.08 (2.041, 2.135)
2.55 (2.511, 2.605)
2.27 (2.231, 2.309)
o

2.174 (2.092, 2.256)
o
2.578 (2.467, 2.689)

_o.

<

2.399 (2.3, 2.398)

Cl: Confidence interval.

[12], [13], [14], [15], [16], [17], [18] were less than half
compared to the studies reported during 2010-2015 [19],
[20], [21], [22], [23], [24], [25], [26], [27], [28], [29], [30],
[31], [32], [33], [34], [35], [36], [37], [38], [39], [40], [41],
[42],[43], [44],[45], [46], [47]. However, results from meta-
analysis revealed that mean score of the studies before
2009 was higher than the studies performed between
2009 and 2015. One possible reason could be that most
of the studies during 2010-2015 were conducted in Asian
countries which reported low DREEM scores leading to
overall lower mean score for that period.

The presence of high heterogeneity, while
constructing forest plot, showed inconsistency among
the reporting methods of different studies and can be
attributed to the wrong selection of statistical tests or
due to the non-statistical background of the authors.
These discrepancies in choosing the statistical tool
may lead to misinterpretations of results [48]. In 2012,
Roff et al. reviewed all the articles which used DREEM
as an assessment tool [48]. They highlighted the aim
of each study, sample size and 20 statistical tools
used for analysis. A lack of uniformity in the statistical
methods used for analysis was found through the study.
Furthermore, another study conducted a series of

simulations with the goal of providing recommendations
for how DREEM data could be analyzed and reported in
the future [36]. Uniformity in presenting the results and
tools for analyzing DREEM data will help in reducing the
heterogeneity among the studies. Most of the studies
published from Asian countries were performed in recent
years. It was observed that less satisfaction levels
toward the educational environment could still exist in
the institutions. This situation demands attention and
actions to improve the educational environment across
the institutions located in Asian countries. In addition to
this, faculty from other colleges or universities which were
having a good educational environment can be invited to
help in achieving a better educational environment.

Limitations

One of the limitations of the study is that only
two databases were searched; therefore, increasing the
range of databases may lead to more studies reporting
DREEM score. Another limitation is that the study did not
include subscales of DREEM and inclusion and analysis
of subscales might be beneficial in determining the weak
and strong areas of health-care teaching institutions.
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Conclusion

It can be concluded that DREEM has not

been used as a predictor for the achievement of any
medical college; instead, it can be used to predict high
and low achievers in a medical school. This review will
help researchers to choose DREEM as a suitable and
consistent tool for indicating the learning environment
of the institute and student’s prerequisites.
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