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Introduction revealed that the new medical educational

Recently medical education has been a Signiﬁcant environment instruments are many different

evolution. One of these evolution has been a
progressive reduction in time that medical students
to spend in hospitals as well as changes in the profiles
of hospitalized patients (1). In medical education,
high-quality education is a vital and educational
environment is underpinned by research outcomes
and success (2). As a result, several instruments have
been developed to measure medical educational
environment quality, however, there is no consensus
about which concept based on theoretical framework

should be measured (3). A recently conducted study

attributed to the fact that the instruments are often
tailored to a specific set of interests (4). The teaching
methods used in outpatient clinics are fundamentally
different from those used inwards (5).In contrast,
outpatient clinics offer more diverse and effective
educational opportunities and relationships (6).
Several studies have been conducted to validate
instruments developed for the assessment of learning
environments of the inpatient setting, in medical
education, such as Postgraduate Hospital Educational
Environment Measure (PHEEM) (7), Clinical
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Learning Environment Scale (8), and Dundee Ready
Education Environment Measure (DREEM) (9). But
there is scares instrument to evaluate out-patient
setting. One of the inventory was designed to
measure the educational environment of ambulatory
care was ACLEEM. In the 2012, Arnoldo Riquelume
designed an inventory to measure the educational
environment of ambulatory setting was named
Ambulatory Clinical Education
Environment Measure (ACLEEM) in Chili. The

questionnaire was developed and valid based on

Learning

grounded theory and a modified Delphi procedure
(10). Having recognized this, we considered, Several
studies were conducted to measure the outpatient
clinical education environment by ACLEEM
instrument but this evidence is limited. There is little
evidence from other countries (10, 11, 12). The first
study was conducted by Riquelme et al (10). Another
study revealed the ambulatory learning environment
measure in dental students in Bangladesh (11).
Farque et al in 2017concluded that the ACLEEM
instrument was valid and reliable to measure out-
patient setting (12).

In Iran, some studies were identified. A study
conducted by Parvise et al (2016) investigated the
psychometric properties of ACLEEM on residents in
Shiraz University (13). About four studies have been
conducted to report on resident’s attitudes towards
an outpatient educational and learning environment
based on eight subscales derived by Riquelme et al
(10, 14, 15, 16, 17). But there is no study to design the
model of the factor structure of ACLEEM in a
medical intern’s outpatient setting in Iran. For
design, a model of the instrument the construct
validity should be determined. Construct validity is
the extent to which the measurements used, often
questionnaires, actually test the hypothesis or theory
they are measuring (18, 19). Addressing this concern,
the aim of this study was to develop the model of
ACLEEM instrument in the outpatient setting in
Tehran.

Materials and Methods
This cross-sectional study was conducted on year

6 and year 7 interns of two teaching hospitals of
Islamic Azad University, Tehran Medical Branch in
2017. Research samples were selected by convenience
sampling method. The sample size met the criteria
for acceptable sample size and at last 250 required for
EFA and CFA for a questionnaire comprising 50
items. In measuring of sample adequacy, two
indicates have been wused, Kaiser-Meyer-Olkin
(KMO) and Bartlett’s Test of Sphericity (BTS).The
sample is adequate if (KMO) is greater than 0.6 and
(BTS) is significant at p <0.01 (20). The inclusion
criteria of the study were being the internships of the
hospitals and at least two weeks have passed of their
internship at that hospital and be willing to
participate in the study. The researcher spent 2
months in each one of the hospitals. Interns usually
attach one-month internships in every department.
After to explain the objectives of the research and
gaining satisfaction, informed written consent was
obtained before questionnaires were distributed. The
interns also ensured that participation in the study is
voluntary and anonymous, each intern filled the
questionnaire by itself. Questionnaires were collected
during the same shift. Data collection tool include
ACLEEM questionnaire. The ACLEEM is a 50-item
inventory containing the following subscales: Quality
of clinical teachers (12 questions), clinical activates
and patient care (11 questions), protected time for
non-clinical activities (5 questions), infrastructure (6
questions), clinical skills (6 questions), assessment
and  feedback (4  questions), Information,
communication, and technology (3 questions), and
clinical supervision (3 questions). Each item on the
ACLEEM is scored on a 5-point Likert scale ranging
from 0 (strongly disagree) to 4 (strongly agree), giving
a possible total score of 200 (10). Structural equation
Modeling (SEM) is a confirmatory factor technique
for exploratory purpose. CFA depicts the patterns of
observed variables extracted by exploratory factor

analyses with Varimax rotation. Convergent validity,
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Variance Extracted, Convergent Reliability and
discriminant validities are four sizes have been used
in construct validity. Discriminant validity was
supported whenever the correlation between an item
and its hypothesized domain was higher than its
correlation with the other domains. CFA can be used
in scale development, testing the appropriateness of
measures and to examine the use of the measure in a
model (21). The fit of the model was assessed by
combining the following fit indices: the Comparative
Fit Index (CFI), the Normed Fit Index (NFI), and the
Root Means and Square Error of Approximation
(RMSEA). Pre-determined cut-off values was used to
assess the fit (CFI and NFI >0.95, for a good fit and
RMSEA <0.06 for a good fit (22). The reliability of the
50-item  questionnaire was confirmed with
Cronbach’s alpha (10). The Pearson correlation
coefficient, Intra-Class Correlation Coefficient (23)
were used to evaluate the stability of each research
construct. All analyses were performed in SPSS
version 23and Lisrel 8.7 (24)

Ethical consideration
This study was approved by the deputy of

research and technology of Islamic Azad University,
Tehran Medical Branch. The aim of the study was
described for the medical students and informed
written consent was obtained. The questionnaire was

anonymous and all of the interns filled it alone.

Results
The findings of the study revealed that 250 interns,

responded to the questionnaire, the response rate
100%. Five questionnaires were incomplete and was
omitted. Of these, 186 (75.9%) were female, 59
(24.1%) were male. About 1430f respondents (%58.4)
were in Boali hospital and 102 (%41.6) were in Amir
Hospital. Participants’ ages were distributed ranging
from 24 to 28 years, with the majority more than 29
years old 100 (%40.8). The majority of respondents
110(%44.9) were internal ward intern, and most 60
(%24.5) were interns of the surgical ward and
75(%30.6) were in minor ward (Tablel).

Table 1: Demographic characteristics of participants

Department Internal 110(44.9)
Surgical 60(24.5)
Minor 75(30.6)
gender female 186(75.9)
male 59(24.1)
Age <24 55(22.4)
24-28 90(36.7)
29 < 100(40.8)
Hospitals Buali 143(58.4)
Amirlalmomenin 102(41.6)

Six steps was perform for exploratory factor analysis. At first, we used the KMO index and Bartlett test for

measurement of sampling adequacy (Table 2) (20)
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Table 2- KMO index and Bartlett test of ACLEEM questionnaire

KMO index 0.83
X’statistic value 6577.19

Bartlett's test Degree of freedom 1225.00
P-value P<0.01

The KMO index measure was 0.83 greater than 0.6
and Bartlett’s test was significant p < 0.01, so the
sample size was adequate for this test. Then, EFA
extraction was conducted with 50 items
questionnaire. We determined the contribution of

each item in explaining the variance of the

instrument. Any items didn't have the shared
variance less than 50% of variance will have been
excluded and any items were not excluded. At third
step, we used three methods of the Kaiser criterion
(Eigenvalue method), cumulative variance and pebble

diagrams (Fig 1).
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Figure 1- Pebble diagram of ACLEEM questionnaire items factors

As shown in (Table 3), eight factors extracted from
these 50 items, and the seven-item with the variance
of less than 50%, was been omitted. These include
items 2, 10, 12, 21, 23, 32 and 39 (Table7).At the
fourth step, we investigated the correlation between
extracted factors and questionnaire items. At the fifth
step we rotated agents if necessary and we sorted
items into agents and at least we named the factors
base on the correlation between questions related to
each factor and the main questionnaire of the
construct (Table3). At this study, the minimum
factor loading cut point was 0.4. The eight extracted

factors of instruments had accumulated 60.73

percent of the variance. Also, concerning the
significance of Bartlett test, (p<0.01), There is a
significant inter-correlation between items of each
factor that was extracted and there is no significant
correlation between each factor and other factors
.Then we confirm the factor analysis of the extracted
factors related to the ACLEEM questionnaire scale
through confirmatory analyses by wusing Liserl
software, to investigate the factor structure of the
learning environment through CFA. The reliability of
the 43-item questionnaire was confirmed with
Cronbach’s alpha was 0.81(Table4).
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Table 3: Exploratory factor analyses after rotation and removal of items with proof fit.
tems Factors
1 2 3 4 5 6 7 8

1 0.78 -0.05 -0.04 0.08 -0.05 0.03 -0.06 -0.11
2 0.86 0.03 0.13 0.07 -0.01 0.06 0.03 0.06
3 0.84 -0.02 -0.08 -0.05 0.05 0.02 -0.01 -0.12
4 0.85 0.00 0.02 0.00 -0.01 -0.04 0.01 0.02
5 0.83 0.08 0.08 0.05 -0.07 0.06 -0.01 -0.06
6 0.84 0.00 0.06 0.05 -0.03 0.04 0.01 -0.04
7 0.79 -0.05 -0.02 -0.01 -0.01 0.00 -0.01 -0.05
8 0.83 0.04 -0.06 0.06 -0.03 0.05 0.01 0.11
9 0.81 0.00 -0.03 -0.02 -0.01 -0.03 0.001 0.02
10 -0.01 0.80 -0.06 -0.07 0.04 0.00 0.00 0.08
11 0.11 0.78 -0.05 -0.03 -0.05 -0.03 -0.02 -0.02
12 -0.03 0.78 0.10 -0.13 0.01 0.05 0.13 -0.06
13 0.02 0.77 0.05 0.09 0.07 -0.01 0.05 -0.02
14 -0.05 0.78 0.00 -0.03 0.08 -0.01 0.07 0.01
15 -0.02 0.79 -0.05 -0.03 0.05 0.02 0.11 0.05
16 0.02 0.82 -0.03 -0.03 0.00 0.03 -0.06 -0.03
17 0.01 0.84 0.02 0.04 -0.05 0.02 -0.01 0.00
18 0.01 0.83 -0.01 0.04 0.07 0.00 -0.03 0.00
19 -0.02 0.08 0.07 0.05 0.83 0.05 -0.06 0.05
20 0.02 0.03 0.05 0.05 0.82 0.07 0.04 0.07
21 -0.06 0.06 0.03 0.05 0.83 0.02 -0.02 0.04
22 -0.04 0.00 0.06 0.06 0.84 0.05 -0.03 0.01
23 -0.03 0.03 0.07 0.00 0.82 -0.02 0.12 -0.05
24 -0.02 -0.10 0.02 0.84 0.02 -0.04 0.03 -0.03
25 0.05 -0.03 0.00 0.83 0.05 0.03 -0.03 -0.04
26 -0.01 -0.04 0.09 0.85 0.02 -0.02 -0.01 0.07
27 0.12 0.01 0.07 0.84 0.01 -0.02 0.03 0.03
28 0.06 0.05 0.00 0.82 0.11 -0.01 -0.04 0.10
29 0.04 -0.02 0.82 0.02 0.06 0.03 0.08 0.01
30 0.03 0.00 0.86 0.05 -0.02 -0.02 0.02 -0.01
31 -0.03 -0.01 0.83 0.07 0.13 0.00 -0.07 -0.07
32 0.05 0.05 0.85 0.02 0.04 -0.01 0.01 -0.01
33 -0.04 -0.07 0.87 0.01 0.07 0.01 -0.01 -0.01
34 0.06 -0.02 -0.11 0.00 -0.03 0.78 0.16 -0.06
35 0.06 0.07 0.02 -0.07 0.01 0.80 0.00 0.01
36 0.03 0.02 0.08 0.00 0.05 0.83 -0.08 0.03
37 -0.02 -0.03 0.01 -0.06 0.14 0.80 0.02 0.01
38 0.02 0.05 0.03 0.00 0.05 0.02 0.88 0.03
39 -0.03 0.04 -0.06 0.01 0.04 0.08 0.85 0.00
40 -0.01 0.08 0.06 -0.02 -0.05 -0.01 0.84 0.00
41 -0.02 0.00 -0.05 0.00 -0.01 0.02 0.01 0.85
42 -0.02 0.02 -0.07 -0.04 0.08 -0.07 0.02 0.84
43 -0.09 -0.02 -0.03 0.07 0.04 0.04 -0.01 0.83
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Table 4: Pearson correlation coefficient, inter- correlated correlation coefficient (ICC) and Alpha Cronbach

Number Pearson’s Inter correlated P — value
Construct Lable of constructs Alpha Cronbach
ofitems  coefficient correlation paired t-test
F1 :ECP Educational clinical 9 0.84 0.81 0.41 0.94
empowerment
F2:CPP Clinical filed activity 9 0.73 0.65 0.12 0.92
and practical care
F3:TNCA Time for non-clinical 5 0.85 0.81 0.38 0.88
activities
F4:INF infrastructure 5 0.81 0.72 0.36 0.79
F5:CS clinical skills 5 0.85 0.89 0.6 0.9
F6:MF Measurement and 4 0.75 0.71 0.48 0.82
feedback
F7:ICF Information, 3 0.79 0.82 0.26 0.82
communication and
Technology
F8:CSF Clinical Audit 3 0.76 0.79 0.25 0.79
Total 43 0.8 0.78 0.32 0.81

Confirmatory Factor Analyses
The standardized eight-factor model is shown in

Figure 2, including  educational  clinical

empowerment (9 items), clinical filed activity and
practical care (9 items), time for non-clinical
activities (5 items), infrastructure (5 items), clinical

skills (5 items), measurement and feedback (4 items),

information communication and technology (3
items) and clinical audit (3 items). The covariance
between latent variables is shown by a double-headed
arrow. The parameter estimation is based on the
standardized output of CFA. According to the

measures related to fitness indicators, CFI = 0.98,
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NFI=0.98, PMSEA=0. This structure is in good and at
least an acceptable level in terms of all fitness
indicators (Table 5). As shown in Table 6, the
Construct Validity is more than 0.7 and p-value <0.05

and Construct Validity is greater than Average

Extracted Variance (AVE) for convergence and for
discrimination AVE is greater than the Maximum
Shared Squared Variance AVE>MSV and MSV is
greater than Average Shared Squared Variance(ASV).

Table 5: Overall fit indices of the CFA model

The Goodness of Fit Index limits Index limits Goodness index Result
esu
Index (GFI) For acceptable fit For a good fit Observed fit
2 X2 X2 ;
X2 Freedom degree reedom < 3 Treedom < 5 923/36(832) Good Fitness
P-value degree degree P<0.05
RMSEA 0.08< 0.05< 0.02< Good Fitness
PRMSEA 0.05< 0.1< 0.99< Good Fitness
CFI 0.90< 0.95< 0.98< Good Fitness
NNFI 0.90< 0.95< 0.98< Good Fitness
Table 6: Convergence and discrimination of ACLEEM
Average Variance Maximum Shared Squared
Indexes Construct Validity Average Shared Squared
Extracted (AVE) Variance (MSV) .
Variance(ASV)
ICT 0.83 0.62 0.01 0.00
ECP 0.94 0.64 0.01 0.00
CPP 0.93 0.62 0.01 0.00
TNCA 0.89 0.62 0.02 0.01
INF 0.90 0.64 0.01 0.01
CS 0.90 0.66 0.02 0.01
MF 0.82 0.53 0.01 0.00
CSU 0.80 0.57 0.01 0.00

The Construct Validity is more than 0.7 and p-
value <0.05 and Construct Validity is greater than
Average Extracted Variance (AVE) for convergence

and for discrimination AVE is greater than the

Maximum Shared Squared Variance AVE>MSV and
MSV is greater than Average Shared Squared
Variance (ASV).
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Figure 2: Confirmatory factor analysis model of the ACLEEM questionnaire with standard factor loadings
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Table7: Ambulatory Clinical Learning Educational Environment Measure (ACLEEM)

Domains and items

Empowering clinical teachers

10

11

12

Working in outpatient clinics enable me to improves my problem-solving skills
Training staff in outpatient clinics have up to date in good clinical skills.

Training staff in outpatient clinics have up-to-date skills and knowledge.

My professors in outpatient clinics use teaching methods appropriate to each subject.

I feel that my clinical professors do their job with the right quality and professionalism.

My clinical professors as well as my staff are interested in improving the quality of teaching and learning activities in

outpatient clinics.

I can improve my individual skills in outpatient clinics.

I will receive my assessment from the outpatient professors on time.

I feel that the assessment methods used in outpatient clinics are in line with the teaching methods.

I have a very clear idea of the learning goals and consequences of my educational activities in outpatient clinics.
I feel that the learning goals and outcomes of outpatient clinics have been properly achieved.

I have been allowed to participate in educational activities and medical conferences

Clinical and Patient Care

13

14

15

16

17

18

19

20

21

22

23

My professors at outpatient clinics use teaching-learning activities effectively.

The time allocated for teaching is respected by clinical professors.

My clinical professors provide me feedback about my strengths and weaknesses.

My clinical professors are interested in teaching.

Working in outpatient clinics gives me the opportunity to learn about a wide range of ailments.

In outpatient clinics I learn to treat patients who have special conditions related to outpatient clinics.

My clinical professors in outpatient clinics emphasize the relationship between physician and patient (as appropriate).
In outpatient clinics, I learn from the experiences of my clinical professors.

My clinical professors are a good clinical model for me

Clinical facilities in outpatient clinics are suitable for working with patients (in my profession).

I have the opportunity to follow my patients appropriately in outpatient clinics.
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Allocating time for non-clinical activities

24 I do not have the right time to see any patient in outpatient clinics

25 My activities in outpatient clinics are clearly planned

26 I am able to refer my patient for evaluation by medical groups with different disciplines (EX nursing).

27 In outpatient clinics, the number of teaching professors is not enough compared to the number of medical
students.

28 I (as a medical student) get it whenever I need supervision.

Infrastructure

29 I (as a medical student) feel that I have an appropriate level of responsibility towards my patients in outpatient clinics.

30 I (as a medical student) feel that my clinical professor is sensitive to my views in making decisions about my patients
and accepts my views.

31 I (as a medical student) feel that I can treat my patients according to the protocol according to their condition and
illness.

32 I (as a medical student) am able to learn the necessary practical procedures in outpatient clinics.

33 I feel like I am learning clinically in outpatient clinics that I can trust

34 I am able to perform educational activities in the field of health in outpatient clinics.

35 When I work in outpatient clinics, I can balance my personal life and work.

36 My working hours in outpatient clinics allow me to get enough rest and food

37 I feel part of a team in outpatient clinics

38 If needed, I am supported by other medical students in outpatient clinics

39 I feel that other members of the health team are willing to help me if I need support

40 I am able to perform educational activities in the field of health in outpatient clinics.

41 I feel that when I spend time in outpatient clinics, it prepares me to meet the health needs of the community.

42 My professors at outpatient clinics respond appropriately to my concerns

43 The workload assigned to me allows me to strike a balance between my patient's clinical care and educational
activities.

44 When I work in outpatient clinics, I can balance my personal life and work.

45 My working hours in outpatient clinics allow me to get enough rest and food

46 I have sufficient access to computers and the Internet in outpatient clinics.
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47 In outpatient clinics, comedy for personal belongings has been provided to me.

48 It is possible to use health services in outpatient clinics.

49 In outpatient clinics, there are adequate facilities for providing quality professional care

50 Clinical files and files and information systems of outpatient clinics allow me to access patient information
Discussion

The model of ACLEEM was developed.
According to the measures related to fitness
indicators, this model is in good and at least an
acceptable level in terms of all fitness indicators. The
only indicator that this model does not have a good
fit is the p-value =1of the X2 test. But other measures
related to fit such as Comparative Fit Index CFI =
0.98, Normed Fit Index NFI=0.98, Root Mean Square
of Error Approximation PMSEA=0. Revealed good
fit (table5). It is for the first time in Iran that the
model of ACLEEM was developed. The exploratory
factor analysis revealed eight factors and
confirmatory factor analysis was confirm the
extracted factors. The analysis has extracted eight
factors of learning environment including
Educational clinical empowerment (9 items), Clinical
filed activity and practical care (9 items), Time for
non-clinical activities (5 items), infrastructure (5
items), clinical skills (5 items), Measurement and
feedback (4 items), Information, communication and
technology (3 items) and Clinical Audit (3 items).
This eight extracted factors of the Persian version of
the instrument were similar to eight factors extracted
by Rediqule et al (2010), the inventor of the
instrument (10), Moghari et al (2015) (15) and Haque
et al (11), Kuhpayezadeh et al(2014)(16), Rahmani et
al(2018)(17). However, the items were distributed
differently in the domains of the Persian
questionnaire and in our study seven items have been
deleted (items 2, 10, 12, 21, 23, 32 and 39) (Table 7).
However, a large mismatch in structure was observed
compared to the original version .The Study

conducted by Parvise et al revealed that the majority

of the questions in ACLEEM were included in the
Persian version of ACLEEM questionnaire, but these
items distributed in three domains, including clinical
teaching (items 1-16), clinical training (items 17-38),
and support (items 39-50). (11). the results of this
study are not in line with our study (11). Because we
extracted eight factors and in our study 7 items of the
questionnaire was omitted. This may imply that the
study interns had a different perception toward some
items. In other words, the Persian version of this
questionnaire could have a different structure. Thus,
another factor analysis could be performed for
finding more domains in the Persian version of this
instrument. The goodness of fit indices of CFA
indicated a good fit for the collected data and the
model design in our study was in line with the study
conducted by Faruque (20). In our study, the
reliability of the instrument Cronbach's alpha
coefficients was 0.81, which is in line with the results
of the study by Riquelme and Parvise et al (10, 13).
Additionally, inter-item correlations were > 0.70 for
all eight subscales and all standard operating loads
are greater than 0.5 and therefore the existence of
any of the questions (items) in this structure is
confirmed. Thus, the reliability of the Persian version
of the ACLEEM questionnaire was confirmed. Based
on table 6, Average Extracted Variance (AVE) is
greater than Averaged Shared Squared variance
(ASV). It can be concluded that this structure has a
discriminative narrative and our results have
confirmed. This finding is alike Parvise et al study
(13). Although the learning environment instrument

has been validated in the previous studies, developing
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the model and conducting CFA in our study will
ensure the extracted factors and construct validity of
the instrument (21).

The present study has an innovation. For the first
time, our study to develop the model of ambulatory
care education environment among interns of
medical students in Iran. Our study has some
limitations. First, we used a cross-sectional study
design, second our results may be influenced by
selection bias and should be interpreted cautiously.
With this validated questionnaire, the future research
of the learning environment will get benefit from the
modelling aspect. The questionnaire is applicable to
measure the learning environment that has been
supported widely by many studies. The present study
can be extended to different settings and samples to
achieve a better measurement model. It is hoped that
by validating the learning environment instrument,
more upcoming related issues will be conducted in

the future to facilitate students' learning.

Conclusion
The final developed model of the Persian version

of the ACLEEM instrument is a good design that can
be used for to measure education environment in
outpatient setting of medical students in Iran.
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