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Purpose: This study aimed to assess the educational environment of residents in Morocco and to compare residents’ perceptions de-
pending on their specialty.

Methods: We applied the French version of the Postgraduate Hospital Educational Environment Measure (PHEEM) to measure the
educational environment at 6 hospitals in Rabat from January to June 2017. The internal reliability of the questionnaire was assessed
using Cronbach’s a coefficient. Principal component analysis was conducted to assess the construct validity of the 3 subscales of the
PHEEM questionnaire. Analysis of variance was performed to compare the mean scores of the overall PHEEM, its subscales, and each
item among the 6 specialties.

Results: Responses from 255 residents were included. The 40-item PHEEM questionnaire showed a high level of reliability, with a
Cronbach’s a of 0.91. Principal component analysis of all 40 items suggested that 3 factors explained 48% of the variance, with better re-
sults for the teaching subscale. Moroccan residents perceived their educational environment as more positive than negative. There were
significant differences in the overall and subscale scores among the 6 specialties.

Conclusion: The French version of the PHEEM was confirmed to be a valid and reliable instrument in Morocco. Moroccan residents
perceived their educational environment as more positive than negative, but room for improvement remained, with challenges includ-
ing the poor infrastructure, the suboptimal quality of supervision, and inadequate teaching and work regulations.
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Introduction

In Morocco, physicians who graduate from medical schools en-
roll in residency programs that involve 3 to S years of training [1].
Thereafter, medical residents who complete residency training are

certified as specialists. No previous studies in the literature have
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aimed to assess Moroccan residents’ perceptions of their educa-
tional environment. The clinical learning environment is an influ-
ential factor in work-based learning. This environment encom-
passes many important aspects, such as the quality of supervision,
the quality of teachers, the facilities, and the atmosphere. Evalua-
tion of the clinical learning environment may provide insights into
the educational functioning of clinical departments. The Post-
graduate Hospital Educational Environment Measure (PHEEM)
is a 40-item inventory developed by Roff et al. [2] that covers a
range of topics directly relevant to the educational climate of ju-

nior doctors; it has been reported to have high face validity both
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in the United Kingdom and in other international settings [3,4].
This inventory measures students’ perceptions of 3 domains (au-
tonomy, teaching, and social support) during the hospital-based
training period. The objectives of the present study were to assess
the educational environment of residents in Morocco with the
PHEEM and to compare perceptions of the educational environ-

ment among residents according to their specialty.

Methods

Ethics statement

The Rabat Ethics Committee for Biomedical Research, Univer-
sity Mohammed V, Faculty of Medicine (Rabat, Morocco) ap-
proved the protocol and consent procedure (IORG0006594).
Written informed consent was obtained from the residents who
participated.

Study design
This was a cross-sectional survey study, in which the measure-
ment tool was the French version of the PHEEM.

Participants

In Rabat, there are 10 university hospitals that provide postgrad-
uate training for 41 specialties, including 4-year residency training
for medical specialties and S-year training for surgical specialties.
We included residents from 6 hospitals (Avicenne Hospital, Chil-
dren’s Hospital of Rabat, Specialties Hospital, Maternity Hospital
of Souissi, the National Oncology Institute, and the Dentistry Uni-
versity Center) from the first to the last year of residency over a pe-
riod of 6 months from January to June 2017. Four hospitals were
excluded: Errazi Hospital and Al Ayachi Hospital because they are
not located in the city of Rabat, and Maternity Hospital of Orang-
ers and Moulay Youssef Hospital because the residents at those
hospitals do not receive obligatory clinical training. The total sam-
ple size required to be representative of the residents at hospitals in
the city of Rabat for factor analysis of a 40-item instrument was cal-
culated using G*Power (Heinrich-Heine-Universitit Diisseldorf,
Diisseldorf, Germany; http://www.gpowerhhu.de/ ). A sample
size of 216 residents corresponded to a power of 80% at the 5%
significance level when comparing PHEEM scores across 6 spe-
cialties using 1-way analysis of variance (ANOVA) to detect a me-
dium effect size (Cohen’s d=0.25).

Procedure

The questionnaire was distributed by the first author to resi-
dents at the hospitals during the study period. All residents in the
relevant departments were informed of the study and invited to
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participate.

Measure

For use of the French version of the PHEEM [5], permission
was received from the translator and the original author [2]. Resi-
dents were asked to read each statement carefully and respond to
all 40 items using a S-point Likert scale ranging from ‘strongly dis-
agree’ to ‘strongly agree’ to ‘strongly disagree’ (0, strongly disagree;
1, disagree; 2, uncertain; 3, agree; 4, strongly agree). Four items
(numbers 7, 8, 11, and 13) were negative statements that were
scored in reverse order. Any items with a mean score of 2 or less
should be examined closely, as scores of 2 or lower indicate prob-
lem areas [2]. The PHEEM has 3 subscales measuring percep-
tions of role autonomy (containing 14 items with a maximum
score of 56), teaching (containing 15 items with a maximum score
of 60), and social support (containing 11 items with a maximum
score of 44). Information on age, sex, specialty, residency level,
and training hospital were also included as part of the question-
naire. The 40-item PHEEM has a maximum score of 160, which
indicates an ideal educational environment as perceived by the re-
spondents [2]. A global score of 0—40 indicates a very poor edu-
cational environment; 41-80 indicates plenty of problems; 81-
120 indicates more positive than negative, with room for improve-

ment; and 121-160 indicates an excellent environment.

Statistical analysis

The internal reliability of the overall questionnaire and the 3
subscales was assessed using Cronbach’s a coefficient. By calculat-
ing the a coefficient if individual items were deleted, Cronbach’s a
was used to identify questions, the exclusion of which would im-
prove the reliability of the tool. We applied factor analysis to inves-
tigate the internal structure of the PHEEM and the construct va-
lidity of the original 3 subscales. Principal component analysis was
used for factor extraction. Varimax rotation was applied and factor
loadings above 0.4 were interpreted. Descriptive statistics were
used to summarize the survey respondents’ characteristics. Quali-
tative variables were presented as number and percentages. Quan-
titative variables were presented as mean * standard deviation for
variables with a normal distribution, and as median and interquar-
tile range for variables with skewed distributions. ANOVA was
performed to compare total scores, subscale scores, and scores for
each item among the residents of the 6 specialties. The threshold
for statistical significance was set at P < 0.05, and 95% confidence
intervals were used. All statistical analyses were performed using
SPSS ver. 13.0 for Windows (SPSS Inc., Chicago, IL, USA).
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Results

Descriptive statistics

In total, 305 questionnaires were distributed. Thirteen residents
chose not to participate and 37 questionnaires had missing re-
sponses, yielding a response rate of 83.6%. The characteristics of
the study respondents are summarized in Table 1. Fig. 1 shows a
box plot of the PHEEM overall scores in different specialties. The
mean score for each item, each subscale, and the overall PHEEM

score are presented in Table 2 (Dataset 1).

Internal consistency

The 40-item PHEEM questionnaire showed good reliability,
with a Cronbach’s a of 0.91. Cronbach’s a values for the 3 sub-
scales of the PHEEM are summarized in Supplement 1.

Factor analysis
Principal component analysis of all 40 items (Supplement 2)

suggested the presence of 3 or 4 factors, as indicated by inflexion

Table 1. Characteristics of participating residents from university
hospitals in Rabat, Morocco (N=255)

Characteristic Value
Age (yr) 295+3.2
Sex
Male 88 (34.5)
Female 167 (65.5)
Residency year
1 70 (27.5)
2 67 (26.3)
3 48 (18.8)
4 40 (15.7)
5 27 (10.6)
Specialty
Surgical specialties 69 (27.1)
Medical specialties 70 (27.5)
Pediatrics 61 (23.9)
Anesthesiology and critical care 22 (8.6)
Obstetrics and gynecology 23 (9)
Laboratory specialties 10 (3.7)
Hospital
Children's hospital 64 (25.1)
Maternity souissi 45(17.6)
Avicenne hospital 60 (23.5)
Specialty hospital 43 (16.9)
Oncology national institute 25(9.8)
Dentistry center 17 (6.7)

Values are presented as meanzstandard deviation or number (%).
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points on the scree plot (Fig. 2), or 10 factors using the criterion
of an eigenvalue > 1 (accounting for 82.3% of the variance). Vari-
max rotation identified 3 items (out of 40) that were allocated to
3 factors. Factor 1 explained 30% of the variance and comprised
the majority (11 out of 17) of the items that originally belonged
to the teaching subscale, 4 items from the autonomy subscale, and
2 items from the social support subscale. Factor 2 explained 10%
of the variance and included items from the autonomy subscale (6
out of 14), § items from the social support subscale, and 3 items
from the teaching subscale. Factor 3 included 2 items from the au-
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Fig. 1. Box plot of overall PHEEM scores in different specialties.
PHEEM, Postgraduate Hospital Educational Environment Measure.
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Fig. 2. Scree plot of the eigenvalues of the factors' reliability in
principal component analysis.
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The PHEEM, which was validated among Moroccan residents re-
cruited from 6 hospitals in this study, has also been used to evalu-
ate the educational environment among residents by other studies
in both its original and translated versions [2-5,7]. In the present
study, Moroccan residents perceived their educational environ-
ment as more positive than negative, but with room for improve-
ment. The PHEEM questionnaire showed high internal consis-
tency, with a Cronbach’s a of 0.91 for all 40 questions, which is
similar to the value reported by Roff et al. [2], suggesting that the
PHEEM is a suitable multidimensional instrument to measure
the educational climate for doctors in training [3]. The PHEEM
subscales showed good reliability, especially the education sub-
scale, as has been reported in previous studies [8]. Indeed, confir-
matory factor analysis identified 3 factors. The first factor mostly
included items from the perception of teaching subscale. The sec-
ond factor contained a higher proportion of items from the auton-
omy subscale. The third factor contained items that were correlat-
ed poorly with social support. Thus, even if the French version of
the PHEEM validated within the Moroccan context is a multidi-
mensional instrument, the PHEEM subscales are not correlated
perfectly, especially for social support. A similar finding was re-

ported in a previous study [8].

Interpretation

The lowest recorded scores were related to the following social
support subscale items: “This hospital has good quality accom-
modation for junior doctors, especially when on call,” “There are
adequate catering facilities when I am on call,” and “I feel physical-
ly safe within the hospital environment.” These findings highlight
the first set of concerns in the Moroccan learning environment,
which are related to poor catering and accommodation, phenom-
ena that reflect the lack of efficient management in our context.
Moreover, about the half of the residents perceived sex discrimi-
nation. This could be explained by the high proportion of female
students attending medical schools. Furthermore, more than half
of the Moroccan residents felt the lack of good counseling oppor-
tunities for junior doctors who fail to complete their training satis-
factorily and the absence of a “no-blame culture” Although the
highest scores in the teaching subscale were recorded for the items
“My clinical teachers have good teaching skills,” “My clinical
teachers are accessible,” and “My clinical teachers encourage me
to be an independent learner,” the Moroccan residents perceived
some items in this subscale as a problem area, highlighting the
second challenge, which is related to the quality of supervision
and teaching, particularly among residents of surgical specialties.
There is a lack of dedicated educational time, which ultimately
defines the role of teachers in practice, affecting a broad range of
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factors such as the educational program, its organization, learning
opportunities, their ability to provide regular feedback, and their
teedback on residents’ strengths and weaknesses. Surgical special-
ties and obstetrics and gynecology have shown lower PHEEM
scores among residents in international studies, particularly in the
teaching and social support domains. Senior faculty must enhance
the quality of supervision and assessment to improve the educa-
tional climate of residencies in Morocco, particularly in surgical
specialties. The third concern was related to the autonomy sub-
scale, with particular problems including inappropriate tasks and
level of responsibility and the lack of information on hours of
work, clear clinical protocols, and an informative induction pro-
gram. In light of the finding of a significant correlation between
the educational environment and burnout syndrome among resi-
dents in Argentina [9], the above environmental factors may also
cause burnout in Moroccan residents. Clear regulations should be
applied to define the tasks and responsibility of residents and
hours of work, and standardized protocols are required to safe-
guard the safety of residents and patients. Through this study, we
were able to pinpoint specific weaknesses in the educational envi-
ronment of Moroccan hospitals. However, more specific studies
among residents in specific specialties and complementary stud-
ies concerning senior faculty members’ perceptions of the learn-
ing environment are necessary to identify obstacles that should be
explored to create an optimal climate for medical training in Mo-

rocco.

Comparison with previous studies

Moroccan residents perceived their learning environment as
more positive than negative, but with room for improvement, like
most postgraduate physicians in other countries [10-12]. Howev-
er residents of surgical specialties and obstetrics and gynecology
perceived their educational environment as having “plenty of
problems,” especially in the social support and the teaching do-
mains, as reported by similar studies in African and Middle East
countries [13-15]. Items related to social support were negatively
perceived by Moroccan residents; in particular, the catering facili-
ties, physical safety, and gender discrimination were highlighted as
issues to be addressed, as in previous studies in resource-poor and
resource-limited countries [10,11,13]. The quality of teaching
and supervision has been a source of controversy in the literature,
as some studies reported the highest scores for teaching and work-
ing together [11], but in most countries, the items on the teaching
subscale presented a challenge [13,15]. The deficiencies in the
teaching domain reported by the present study included a lack of
protected educational time, access to suitable learning opportuni-
ties, and constructive feedback and career guidance, and similar
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challenges have been reported in other international evaluations
of the educational climate in both resource-rich and resource-lim-
ited countries [ 11-13]. The nature of the tasks performed, the ini-
tial induction program, and clarity of protocols have been identi-
fied as challenging issues for improvement in the autonomy sub-

scale, both in Morocco and in other international settings [ 10-13].

Limitations

The present study evaluated residents’ perceptions of their edu-
cational environment at 6 hospitals, with a high response rate and
a representative sample size. However, this study was conducted
in a sing]e city, making it difficult to extrapolate these results to the
entire Kingdom of Morocco. Therefore, a similar multi-center
study is necessary to obtain a broader perspective on the educa-
tional environment of Moroccan residents.

Conclusion

The French version of the PHEEM was confirmed to be a valid
and reliable instrument to evaluate the learning environment at
university hospital centers in Rabat. Moroccan residents per-
ceived their educational environment as more positive than nega-
tive, but with room for improvement. Particularly important chal-
lenges included poor infrastructure, inadequate quality of supervi-

sion and teaching, and inadequate work regulations.
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