
Introduction
Medical education has largely escaped from the quality
control rigours imposed on clinical practice.1 It is considered
as the ''soul and spirit of the medical school''.2 During
postgraduate surgical residency courses, most of the training
occurs in real clinical environment, i.e. operating theatre.3 A
significant amount of research has been done recently
exploring the different aspects of educational environment
(EE), which includes the physical, psychological, social and
educational domains of a training programme which are
thought to play a vital role in the professional and moral
developments of the trainees.4 A learning environment (LE)
should ideally address all these areas covering the delivery of
safety, food and comfort, and also an encouraging
atmosphere with constructive feedback. A good LE produces
competent healthcare professionals since it influences how,
why and what trainees learn.5 The intellectual aspects of
surgical training, such as evidence-based practice, learning
with patients, and planned teaching should also be
addressed. The Liaison Committee on Medical Education
(LCME) has stated that medical schools "should regularly
evaluate the LE."6 Moreover, the Accreditation Council for
Graduate Medical Education (ACGME) has also developed
the clinical learning environment review programme as part

of their accreditation system.7

The curriculum and students' perception towards EE may
affect the quality of learning.8 Historically, EE was
considered hard to quantify.9 The evaluation of quality of EE
has been demanding and challenging for educators and
policymakers. Medical school environment inventory (MSEI)
was the first published tool to evaluate the EE in medical
education for undergraduates in 1960.10 The EE for
postgraduates was assessed for the first time in 1993 by
Seelig's residency programme evaluation questionnaire.11

However, in 1997 Roff et al. developed a practical and valid
tool for assessing the educational environment experienced
by undergraduate students: the Dundee Ready Education
Environment Measure (DREEM).12 Following this, there were
remarkable developments and tools for measuring LE were
developed covering different specialties, including
anaesthetic theatre educational environment measure
(ATEEM) and general practice.13,14 In 2004, Cassar also
proposed a 40-item questionnaire called surgical theatre
educational environment measure (STEEM). 

To equip trainees with a conducive EE, it is vital to have a
quality assessment tool. Such an instrument would
provide an insight for the quality of an EE in theatre. It will
also highlight the problem areas that require rectifications.
The STEEM questionnaire has not been previously used in
Pakistan to the best of our knowledge. The current study
was planned to evaluate the use of the STEEM
questionnaire to measure the learning environment in the
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operating theatre for postgraduate trainees. We focussed
on two aspects: do our postgraduate surgical and allied
training programmes provide a conducive environment
for learning; and are there any differences in perception

between male and female trainees?

Subjects and Methods
This cross-sectional study was conducted at Liaquat
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Table-1: Questionnaire.

Gender:     M                                            F
Please tick or circle as appropriate Department: 
                                                     General Surgery              Surgery & Allied                        
Years in training PGY
1                                   2                                      3                                        4                                       5
Each item should be scored on a 5-point Likert scale: 
1 for strongly disagree, 2 for disagree, 3 for neutral, 4 for agree, 5 for strongly agree.

                                                                                                                                                                                                                                          5                         4                         3                       2                      1

1               My trainer has a pleasant personality
2               I get on well with my trainer
3               My trainer is enthusiastic about teaching
4               My trainer has a genuine interest in my progress
5               I understand what my trainer is trying to teach me
6               My trainer's surgical skills are very good
7               My trainer gives me time to practice surgical skills in theatre
8               My trainer immediately takes the instruments away when I do not perform well*
9               Before the operation my trainer discusses the surgical technique planned
10             Before the operation my trainer discusses what parts of the procedure I will perform
11             My trainer expects my surgical skills to be as good as his/hers*
12             My trainer gives me feedback on my performance
13             My trainer's criticism is constructive
14             On this unit the type of operations are too complex for my level*
15             The elective operating list has the right case mix to suit my training
16             There are far too many cases on the elective list to give me the opportunity to operate*
17             I get enough opportunity to assist
18             There are enough theatre sessions per week for me to gain the appropriate experience
19             More senior trainees take my opportunities to operate*
20             The number of emergency procedures is sufficient for me to gain the appropriate experience
21             The variety of emergency cases gives me the appropriate exposure
22             My trainer is in too much of a rush during emergency cases to let me operate*
23             I miss out on operative experience because of restrictions on working hours*
24             I have the opportunity to develop the skills required at my stage
25             The atmosphere in theatre is pleasant
26             In theatre I don't like being corrected in front of medical students, nurses and residents*
27             The nursing staff dislike it when I operate as the operation takes longer*
28             The anaesthetists put pressure on my trainer to operate him/herself to reduce anaesthetic time*
29             The theatre staff are friendly
30             I feel discriminated against in theatre because of my gender*
31             I feel discriminated against in theatre because of my race*
32             I feel part of a team in theatre
33             I am too busy doing other work to go to theatre*
34             I am often too tired to get the most out of theatre teaching*
35             I am so stressed in theatre that I do not learn as much as I could*
36             I am asked to perform operations alone that I do not feel competent at*
37             When I am in theatre, there is nobody to cover the ward*
38             I get bleeped during operations (e.g. resolving ward issues during OT hours)*
39             The level of supervision in theatre is adequate for my level
40             Theatre sessions are too long*

OT: Operating theatre.



National Hospital (LNH), Karachi, from August 2015 to
February 2016, and comprised surgical and allied trainees.
We assessed the practicality of using the STEEM
questionnaire by conducting a pilot study in the
Department of General Surgery of LNH. The results were
promising on a small sample size of 23 with a global
reliability of 0.786. This validated the STEEM tool for our
EE. A formal consent form was then formulated for the
participants including their gender and year of residency.
Approval from the institutional ethics and research
committee was taken. The STEEM questionnaire contains
40 statements. The participants' responses were
calculated using a five-point Likert scale. These ranged
from strongly agree (5), agree (4), uncertain (3), disagree
(2) to strongly disagree (1). The minimum score was 40
and possible maximum score was 200. A score of at least
120 out of 200 was considered favourable. The value
above 120 indicates a more satisfactory educational
environment. The questionnaire also asked for
information on the gender of the trainees (Table-1). The
STEEM questionnaire was divided into four subscales:
trainees' perceptions of their trainer and training
(questions 1-13); trainees' perceptions of learning
opportunities (questions 14-24); 1. trainees' perceptions
of atmosphere in the operating theatre (questions 25-32);
and trainees' perceptions of supervision, workload and
support (questions 33-40).

The questionnaires were distributed and collected from
the participants after completion within a period of 2
weeks. The maximum time taken to fill the each form was
16minutes.

We used Education Resources Information Center (ERIC),
Google Scholar and PubMed for literature search. The
controlled vocabulary (thesaurus and Medical Subject

Headings [MeSH]) was merged with key word phrases and
terms to narrate LE. These terms were then integrated
using Boolean operators.

We included all the surgical and allied trainees working in
12 different departments of LNH. Participants working as
medical officers were considered as year-1 residents. We
excluded all the registrars and senior registrars from the
study to avoid observation bias due to their completion of
trainings.

We calculated our sample size by using an online
calculator which was found to be 55.15 As we included all
the surgical and allied trainees working in LNH, our
sample size was 104 (Table-2).

We reported descriptive statistics as the minimum,
maximum, mean and standard deviation values. The
missing values for individual participants were replaced
with a score of 3 (the mid-point on the 1-5 scale). The
reliability was assessed using Cronbach's alpha for the
whole questionnaire. Mann-Whitney and the one-way
analysis of variance (ANOVA) tests were used as non-
parametric methods for comparative statistics for
assessing gender differences (Table-3). There were 19
negative statements for which reverse coding were done
when they were analysed. We also conducted the factor
analysis by using a varimax rotation. Kaiser-Mayer-Olkin
(KMO) and Bartlett's tests were applied. The data was
analysed using SPSS 22. Confidence of interval was set to
be 95% with 5% margin of error.

Results
Of the 103 participants who completed the questionnaire,
52(50.4%) were males and 51(49.5%) females. Of the 4,120
possible responses, there were only 61(1.5%) missing
values. Moreover, 17(16.5%) participants belonged to the
general surgery department, 9(8.7%) to neurosurgery,
13(12.6%) to plastics surgery, 14(13.6%) to obstetrics and
gynaecology, 15(14.6%) orthopaedics, 4(3.9%) to
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Table-2: List of participating departments.

                                                                 Departments                                                      Sample

1                                                               General Surgery                                                           17
2                                                                  Neurosurgery                                                              09
3                                                               Plastics Surgery                                                            13
4                                                       Obstetrics &Gynaecology                                                   14
5                                                                  Orthopaedics                                                              15
6                                                             Paediatric Surgery                                                         04
7                                                                           ENT                                                                       05
8                                                          Maxillofacial Surgery                                                       04
9                                                                Ophthalmology                                                            08
10                                                      Cardiothoracic Surgery                                                     06
11                                                                     Urology                                                                   06
12                                                            Vascular Surgery                                                           02

ENT: Ears, nose and throat.

Table-3: The overall Mean STEEM scores for Gender differences.

Subscales                                                                        Males            Females          p-values 

Trainees' perception of their trainer
and training. (Q1-Q13)                                                     57                       46                     0.050 
Trainees' perception of learning
opportunities. (Q14-Q24)                                                 57                       46                     0.054 
Trainees' perception of atmosphere in
the operating theatre. (Q25-Q32)                                 54                       50                      0.49 
Trainees' perception of supervision,
workload and support. (Q33-Q40)                                54                       50                      0.53 
STEEM overall Global score. (Q1-Q40)                         57                       46                     0.079 

STEEM: Surgical theatre educational environment measure.



paediatric surgery, 5(4.8%) to ear, nose and throat (ENT) ,
4(3.9%) to maxillofacial surgery, 8(7.8%) ophthalmology,
6(5.8%) to cardiothoracic surgery, 6(5.8%) to urology and
2(1.9%) to vascular surgery.

We calculated the minimum, maximum, mean and
standard deviation for each subscale (Table-4). The mean
minimum value of all 40 questions was 2.5 and maximum
value was 4.52. The most highly rated statement was, "I
get on well with my trainer" (4.47), and lowest rated
statement was, "I feel discriminated against in theatre
because of my sex" (2.03). There were four statements
with a statistically significant difference between genders
(p<0.05). Males perceived the educational environment
to be more positive than females.

1. Statement 20: The number of emergency procedures is
sufficient for me to gain the appropriate experience.
(p=0.011)

2. Statement 22: My trainer is in too much of a rush during
emergency cases to let me operate. (p=0.043)

3. Statement 24: I have the opportunity to develop the
skills required at my stage. (p=0.016)

4. Statement 39: The level of supervision in theatre is
adequate for my level. (p=0.011)

The overall global score for the questionnaire given to
students was 136 out of 200 (score range 40-200) which is
comparable with global scores of Aberdeen study and
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Table-4: STEEM reliability scores.

Subscales                                                                                                                                       Mean            Standard deviation             Confidence Interval         Reliability (Cronbach's alpha)

Trainees' perception of their trainer and training. (Q1-Q13)                                               48                               10.63                                      45.98 - 5015                                              0.72
Trainees' perception of learning opportunities. (Q14-Q24)                                                  36                                 6.56                                       35.45 - 38.02                                              0.96
Trainees' perception of atmosphere in the operating theater. (Q25-Q32)                      26                                 3.06                                       25.82 - 27.02                                              0.96
Trainees' perception of supervision, workload and support. (Q33-Q40)                          25                                 6.26                                       23.44 - 25.88                                              0.98
STEEM overall global score. (Q1-Q40)                                                                                         136                              21.42                                    131.7 - 140.70                                             0.97

STEEM: Surgical theatre educational environment measure.

Table-5: The overall reliability scores for Aberdeen surgical trainees, Birmingham Medical Students and LNH trainees.

Subscales                                                                                                                                     Aberdeen surgical trainees                   STEEM Study of Birmingham                   Liaquat  National 
                                                                                                                                                              (2004 May;26(3):260-4)                          (Medical Teacher, Vol. 28,                               Hospital
                                                                                                                                                                             Cassar K.                                          No. 7, 2006, pp. 642-647)                                         

Trainees' perception of their trainer and training. (Q1-Q13)                                                                   0.84                                                                        0.84                                                             0.72
Trainees' perception of learning opportunities. (Q14-Q24)                                                                     0.59                                                                        0.54                                                             0.96
Trainees' perception of atmosphere in the operating theater. (Q25-Q32)                                         0.57                                                                        0.69                                                             0.96
Trainees' perception of supervision, workload and support. (Q33-Q40)                                             0.57                                                                        0.65                                                             0.98
STEEM overall global score. (Q1-Q40)                                                                                                             0.88                                                                        0.86                                                             0.97

STEEM: Surgical theatre educational environment measure
LNH: Liaquat National Hospital.

Table-6: The overall Mean scores for Aberdeen surgical trainees, Birmingham Medical Students and LNH trainees.

Subscales                                                                                                                                     Aberdeen surgical trainees                   STEEM Study of Birmingham                   Liaquat  National 
                                                                                                                                                              (2004 May;26(3):260-4)                          (Medical Teacher, Vol. 28,                               Hospital
                                                                                                                                                                             Cassar K.                                          No. 7, 2006, pp. 642-647)                                         

Trainees' perception of their trainer and training. (Q1-Q13)                                                                     51                                                                           47                                                                 48
Trainees' perception of learning opportunities. (Q14-Q24)                                                                       37                                                                           35                                                                 37
Trainees' perception of atmosphere in the operating theater. (Q25-Q32)                                           30                                                                           29                                                                 26
Trainees' perception of supervision, workload and support. (Q33-Q40)                                               30                                                                           27                                                                 25
STEEM overall global score. (Q1-Q40)                                                                                                              149                                                                         139                                                              136

STEEM: Surgical theatre educational environment measure
LNH: Liaquat National Hospital.



Birmingham medical students STEEM study (149 and 139,
respectively). Considering the four subscales and the
overall global score by gender, females scored lower than
males on all subscales and in the overall global score.
Results of the factor analysis revealed 10 factors, which
showed 71% of the variance.

The reliability of STEEM for our study using Cronbach's
alpha scored 0.97 of all 40 statements. Reliability scores
for each of the subscales of the STEEM questionnaire were
also calculated.

Discussion
As medical education becomes more learner-centred,
approaches that shift responsibility for learning become
more important.16 Residents' evaluation of their EE is a
key factor of residency accreditation. It is a strong
predictor of resident satisfaction.17 A good learning
corresponds positively with the trainees' perceptions of
the EE, which in turn impacts trainees' learning
experiences and outcomes.18 Our study appeared to be
successful in showing that the STEEM questionnaire is a
reliable, dependable and practical tool for evaluating
the operating theatre EE of postgraduate surgical
trainees in LNH. Overall, the operating theatre EE was
perceived to be adequate and acceptable by surgical
and allied trainees (136/200). We compared our alpha
reliability and mean scores for each of these subscales
with that of the original study of basic surgical trainees
in Aberdeen and Birmingham medical students STEEM
study (Tables-5 and 6).

The reliability was shown to be equal or higher in all
subscales in our study compared with Birmingham
medical students STEEM study and Aberdeen basic
surgical trainees except for the trainees' perception of
their trainer and training (Q1-Q13) which had an alpha
reliability of 0.72 compared with 0.84 in both the above-
mentioned studies. 

Our reliability score (Cronbach's alpha 0.97) was found to
be better than the studies done in Aberdeen (Cronbach's
alpha 0.88) and Birmingham (Cronbach's alpha 0.86). In
this study, male trainees perceived the atmosphere in
operating theatre more amicable and encouraging than
their female colleagues. The race of the trainees was not
included in our consent forms as part of the
questionnaire. However, addition of trainee's race in the
questionnaire might serve as an important domain for
future studies.

We earnestly recommend researchers to use analytic
methods to restrict the count of survey items. Factor
analysis help researchers to determine the factor

structure for EE scores. It can also be of great use to curtail
the number of survey items. This will help in reforming
the large lists of questions into more easy, quick and short
questionnaires. There has already been a study focusing
on Mini STEEM with 13 component factor.19 In our study,
we identified that with the Eigen value set at 1, there were
only 10 components factors, which covered 71% of the
variance. This will help in modifying the STEEM
questionnaires in a more comprehensive form than Mini
STEEM in accord to our EE variables. 

Any tool used in assessing any EE should be efficient to
administer, quick for participants to complete, widely
applicable, and sensitive to change over time.4 We found
STEEM to be an effective tool for measuring our operating
theatre EE. 

One limitation of our study was that it was conducted at a
single tertiary care set-up; therefore, its findings cannot
be generalised. On the contrary, the strengths of our
study were its large sample size and the fact that it was
the first study of its kind in Pakistan. Also, it was the first
time that all the surgical and allied departments have
been assessed together using STEEM. 

Assessing EE can be very exhaustive. It cannot be
sufficiently evaluated by using a single tool alone. There
are many factors that should be considered for evaluating
any EE. In future we aim to study our EE using a
multimodal approach by applying STEEM and Maslach
Burnout Inventory together. This will highlight different
dimensions for assessing the EE and will create room for
further improvement. It may also provide a roadmap to
the regulatory bodies concerned for developing
legislations in core curriculum and to evaluate resident
training programmes. However, further studies and
researches are needed to validate these ideas.

Conclusion
The STEEM was found to be an authentic and reliable tool
to assess the operating theatre LE for surgical and allied
trainees. The overall climate of operating theatre EE was
perceived to be adequate with Cronbach's alpha
reliability of 0.97.
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