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Abstract

Objectives: This study was aimed to determine how medical
interns perceive the important factors of the learning environment
the surgical theatre at the teaching hospital of the medical school,
University of Dammam (UoD). The study also investigated the
relationships between the learning environment and academic
achievements. Finally, it determined the role and significance of
gender on the above perceptions and relationships.

Methods: The Surgical Theatre Educational Environment
Measure (STEEM) was used to identify the perceptions of interns
on the mostimportant factors prevalentin the surgical theatreasan
educational environment. STEEM was administered to all interns
during the period of June-September 2009. Ninety-one out of 145
students completed the questionnaire representing a response rate
of 63%. Non-parametric statistical analysis was performed using
Statistical Package for the Social Sciences (SPSS) Version 17.
Results: The STEEM was shown to be internally consistent for
the assessment of the overall educational environment in the
surgical theatre of UoD. The overall STEEM mean score was 110.
For male and female students, the mean scores were 114 and 107
respectively. There were statistically significant gender differences
in the perceptions of "learning opportunities” and "teaching and
training. Females rated these subscales lower than males. There
were no signiﬁcant associations between academic achievements
and perceptions of the educational environment.

Conclusion: The interns perceived the learning environment
of the surgical theatre as less than satisfactory. In comparison
with the males; the perception of the females was less positive,
particularly in the areas of learning opportunities, and teaching
and training. The study also revealed some other problematic areas
in the learning environment of surgical theatre of the teaching
hospital of UoD. The results imply that there is much room for
improvement. They also indicate that equal opportunities for

learning and training should be given to both sexes.
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Introduction

A tremendous amount of research has been devoted in recent
years at exploring the different levels of educational environment.
The learning environment is considered one of the key elements
in identifying an effective curriculum,' the quality of teaching,
learning,” and students’ achievement and satisfaction.’s

Roff and McAleer claim that if educators are able to define
and explore the factors that constitute the learning environment
of a given institution or program, and assess how these factors are
perceived by students and teachers, they might be able to discover
how these factors can be modified and customized to enhance the
learning experience to achieve the educators' teaching goals.®

A number of studies have been conducted to explore students'
perceptions of their learning environment. Roff et al.” developed
a survey instrument to assess medical students' perceptions of
five dimensions of their learning environment: perceptions of
learning; their perception of teachers; academic self-perceptions;
the atmosphere; and their social self-perceptions.

Pololi and Price also designed a survey to measure the learning
environment in Southeastern medical school, USA, to assess
the teacher's attribute as a facilitator of learning.® Dimensions
including "trust and positive relationship between students and
faculty’, "positive regard for students held by faculty members"
“student self-efficacy”, "learner-centered learning’, and "attitudes
about the relationship between physician and patient’. Within
the clinical setting, Holt and Roft developed a specific survey to
measure the educational environment for trainee anesthetists in
the anesthetic theatre (ATEEM). It included such dimensions
as autonomy, perceptions of atmosphere, Supervision/workload/
support, perception of teachers and teaching, and learning
opportunities. In addition, another educational environment
measure- the Postgraduate Hospital Educational Environment
Measure (PHEEM), was developed to assess the clinical learning
environment of junior hospital doctors.® It involved three
aspects of educational environment such as the perception of role
autonomy of teaching and social support. Furthermore, Cassar,"
developed Surgical Theatre Educational Environment Measure
(STEEM), an instrument that measures the learning environment
in the surgical operating theatre. STEEM includes four subscales
dealing mainly with teaching and training, learning opportunities,
the atmosphere, and supervision/workload/ support. It is hoped

that this study will contribute to the existing knowledge based on
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the clinical educational environment.

To the best of the authors knowledge, thelearning environment
in the surgical theatre setting has not been measured officially
at the University of Dammam, Saudi Arabia. In this study, the
Surgical Theatre Educational Environment Measure (STEEM)
was identified on the basis of medical interns’ perceptions of the
main factors present in the educational environment of the surgical
theatre in a teaching hospital of a medical school, at the UoD.

The objectives of the study were threefold: 1) To identify the
perception of medical interns towards the learning environment
present in the surgical theatre at medical school teaching hospital,
UoD; 2) To investigate possible relationships between the learning
environment and academic achievements; and 3) To determine

whether gender has any significant effect on the above issues.
Methods

The STEEM questionnaire consisted of 40 statements. For each
statement a Likert scale ranging from 5 "strongly agreed” to 1
"strongly disagreed” was used.

The scoring was reversed for negative statements (statements
8,11,14,16,19,22,23,26,27,28,30,31,33,34,35,36,37,
38, and 40) so that for all items; the higher the score meant the

number:

more positive the perception. This implies that the overall possible
maximum score of STEEM was 200 and a minimum score 40. An
overall score of 120 out of 200 would indicate a neutral perception,
any value >120 would indicate a more satisfactory environment,
while any value of <120 would indicate a less than satisfactory
learning environment. The maximum scores for the subscales of

STEEM were as follows:

Teaching and training subscale 13x5=65 maximum, statement
1-13
Learning opportunities subscale 11x5=55 maximum,
statement 14-24 Atmosphere subscale 8x5=40 maximum,
statement 25-32
Supervision/ Workload/support subscale 8x5=40 maximum,
statement 33-40

The data was analyzed using Statistical Package for the Social
Sciences (SPSS) Version 17. Cronbach alpha coefficient was used
to assess the internal consistency of the whole questionnaire and of
each subscale. Spearman rho coeflicient was calculated to assess the
association between the score for academic achievement, as measured
by the overall grade average, in both "general medical courses” and
"specific surgical courses” subscales, and overall STEEM scores. The
descriptive statistics were reported as the median and interquartile
range. The comparative statistics used the non-parametric analysis
of Mann-Whitney test to assess any significant gender differences.
Microsoft Office Excel version 2003 was used for the graphic

representation of data.

Results

The questionnaires were self-administered to all medical interns
during their surgical rotation at the teaching hospital of the
University of Dammam, Saudi Arabia, during the period from
June-September in the academic year 2009-2010. Approximately
20 minutes was required for the completion of the questionnaire. A
total of 91 out of 145 questionnaires were completed by the interns
yielding a 63% response rate. There were 45 male students (49%)
and 46 female students (51%). Their mean ages were 25.2 years
(SD=1.007) and 24.6 years (SD=.771), respectively. Their overall
grades average in the courses in surgery were as follows: 66% of
the participants obtained a very good to excellent grade, while
approximately one-third obtained a good grade. With regards to
the overall grade average in medical courses; about 46% obtained
a very good to excellent grade, while 43% obtained a good grade.
Only 11% obtained an average grade.

The realiability analysis was performed using the Cronbach's
alpha coeflicient which was computed for the overall questionnaire
and for each of the four subscales to measure the internal
consistency of the questionnaire. The results of the Cronbach's
alpha values were interpreted according to Richardson's
suggestion.'” Cronbach's alpha for the overall questionnaire was
0.793. The following were the Cronbach alpha values for the factors
indicated: "teaching and training" subscale -.805; "supervision/
subscale-.696;
subscale -409; "atmosphere”subscale -.572. The entire Cronbach

workload/support” "learning  opportunities”
alpha coefficients were considered to be within the range of high
to very high. The last two Cronbach alpha coefficients were
considered as average to high.

Correlation analysis was done using the Spearman’s rho
coefficient which was calculated to assess the association among
the four subscales and the overall STEEM score; and any possible
associations. All four subscales of STEEM were correlated
significantly and positively with the overall STEEM score ranging
from .537 to .728. In addition, there was a significant acceptable
correlation between "teaching and training” and the "learning
opportunities” subscales (r=0.58), but a low significant correlation
between "teaching and training” and "atmosphere” subscales
(r=0.28). Moreover, there was a significant acceptable correlation
between the "atmosphere” and the "supervision/workload/support”
subscales (r=0.57), but a low significant correlation between the
"learning opportunities” and "atmosphere” subscales (r=0.27).

Spearman’s rho coefficient was also calculated for students'
academic achievement score in "surgery courses” in relation to their
academic achievement in "general medical course”. Spearman'’s rho
coeflicient was also computed for each academic achievement score
in relation to the overall STEEM score and the four subscales
scores. There was a significant correlation between students’
academic achievement in surgery in relation to general medical
courses (r=0.61). However, there were no significant associations
between both Academic achievements and the overall STEEM

score or its subscales.
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The scores of subscales and individual statements are depicted
in Fig. 1 which shows the percentage scores for each of the four
subscales and the overall percentage score for the whole group.
The highest percentage score was given to the "supervision/
workload/support” subscales (56.89%), followed by the "learning
opportunities” subscale which had 56.84%. "Teaching and training"
had the lowest percentage score of 51.76%. The mean overall score
of the whole group was 110 (55.04%).

Table 1 shows the median and interquartile range for each
statement in STEEM survey for the whole group (n=91), male
(n=45), and female (n=46) separately. The most highly rated
statements by the whole group were no. 27 "The nursing staff like
it when I operate as the operation takes longer," and statement no.
19 "More senior trainees (do not) take my opportunities to operate”.
(the medians were 4, and IQR were 3-5 and 3-4, respectively)*. The
lowest three rated statements were no. 6 "My trainer’s surgical skills

are very good," statement no. 2 "I get on well with my trainer," and

statement no. 1 "My trainer has a pleasant personality” (median
scores were 2; IQR ranged between 1-2 and 2-2)

Fig 1: Overall percentage score and percentage scores for
individual subscales for the whole group (N=91)
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Figure 1: Overall percentage score and percentage scores for

individual subscales for the whole group (N=91).

Table 1: Median and interquartile range for each statement in STEEM for the whole group (N=91), Male (n=45), and Female (n=4

6) Internship Students.

The whole group Male Female
No. Statement Median (IQR)  Median (IQR)  Median (IQR)
(N=91) (n=45) (n=46)
1 My trainer has a pleasant personality 2(2-2) 2(2-3) 2(1-2)
2 I get on well with my trainer 2(2-2) 2(2-2) 2(1-2)
3 My trainer is enthusiastic about teaching 2(2-3) 3 (2-3) 2(2-3)
4 My trainer has a genuine interest in my progress 3 (2-3) 3 (2-3) 3 (2-3)
5 I understand what my trainer is trying to teach me 2(2-3) 2(2-3) 2(1.75-3)
6 My trainer’s surgical skills are very good 2(1-2) 2(2-3) 2(1-2)
7 My trainer gives me time to practice surgical skills in theatre 2(2-3) 3 (2-4) 2(2-3)
8 My trainer immediately takes the instruments away when I do not 3 (2-4) 3 (2-4) 3 (2-4)
perform well (R)
9 Before the operation my trainer discusses the surgical technique 3 (2-4) 3 (2-4) 3 (2-4)
planned
10 Before the operation my trainer discusses what part of the procedure 3(2-4) 4 (2.5-4.5) 3 (2-4)
I will perform
11 My trainer expects my surgical skills to be as good as his/her (R) 3 (2-4) 3 (2-4) 2(2-4)
12 My trainer gives me feedback on my performance 3 (2-4) 3 (2-4) 2(2-4)
13 My trainer’s criticism is constructive 2(2-3) 2(2-3) 2(2-3))
14 On this unit the type of operations performed are too complex for my 3(2-4) 3 (2-4) 3(2-4)
level (R)
15  The elective operating list has the right case mix to suit my training 3 (2-3) 3 (2-3) 2(2-3)
16 There are far too many cases on the elective list to give me the 3(2-4 3 (2-4) 3 (2.75-4)
opportunity to operate (R)
17 I get enough opportunity to assist 2(2-3) 2(2-4) 2(2-3)
18  There are enough theatre sessions per week for me to gain the 2(2-4) 3 (2-4) 2(2-4)
appropriate experience
19 More senior trainees take my opportunities to operate (R) (3-4) (3-4) 4(3-4)
20  The number of emergency procedures is sufficient for me to gain the 3(2-4) (2.5-4) 3(2-4)
right operative experience
21 The variety of emergency cases gives me the appropriate exposure 3 (2-4) 3 (2-4) 2.5(2-3)
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Table 1: Median and interquartile range for each statement in STEEM for the whole group (N=91), Male (n=45), and Female (n=46)
Internship Students.

-continued
The whole group Male Female
No. Statement Median (IQR)  Median (IQR)  Median (IQR)
(N=91) (n=45) (n=46)
22 My trainer is in too much of a rush during emergency cases to let me 3(3-4) 3 (3-4) 3(2-4)
operate (R)
23 Imiss out on operative experience because of restrictions on working 3 (2-4) 3 (2-4) 3 (2.75-4)
hours (R)
24 T have the opportunity to develop the skills required at my stage 2(2-3) 2(2-4) 2(2-3)
25  'The atmosphere in theatre is pleasant 2(2-3) 2(2-3) 2(2-3)
26 Intheatre I don't like being corrected in front of medical students, 3 (2-4) 4(2.5-5) 3(2-4)
nurses and residents (R)
27 'The nursing staff dislike it when I operate as the operation takes 4(3-5) 4 (3-5) 4(2.75-5)
longer (R)
28  The anesthetists put pressure on my trainer to operate himself to 3 (2-4) 4(2-4) 3(2-4)
reduce unaesthetic time (R)
29  'The theatre staff are friendly 2(2-3) 2(2-2) 2(2-3)
30 I feel discriminated against in theatre because of my sex (R) 2(2-4) 2 (2-4) 2(2-4)
31  Ifeel discriminated against in theatre because of my race (R) 2(1-3) 2(1-3) 2(1-3)
32 Ifeel part of a team in theatre 2(2-3) 2(2-3) 2(2-3)
33 Iam too busy doing other work to go to theatre (R) 3 (2-4) 3 (2-4) 3 (2-4)
34  Iam often too tired to get the most out of theatre teaching (R) 3 (2-4) 3 (2-4) 3 (2-4)
35  Iam so stressed in theatre that I do not learn as much as I could (R) 3 (2-4) 3 (2-4) 3 (2-4)
36  Iam asked to perform operations alone that I do not feel competent 2(1-3) 2 (1.5-3) 2 (1-3)
at (R)
37 When I am in theatre, there is nobody to cover the ward (R) 2(2-4) 3 (2-4) 2(2-3.25)
38 I getbleeped during operations (R) 3(2-4) 3 (2-4) 3 (2-4)
39  Thelevel of supervision in theatre is adequate for my level 2(2-3) 2(2-3) 2(2-3)
40  Theatre sessions are too long (R) 3 (2-4) 3 (2-3) 3 (2-4)

R= reverse score; IQR= interquartile range

Figure 2: Overall percentage score and percentage scores for
individual subscales based on gender

56.855 9

57.%6.4

Emale
Bfemale

Figure 2: Comparison between the perceptions of male and female

interns.

Fig. 2 shows the overall percentage score and percentage scores
for individual subscales based on gender. It revealed that there was
a divergence between the perceptions of male and female interns

toward their educational environment.

For females, the "supervision/workload/support” subscale ob-
tained the highest score, while for males the highest score was for
"learning opportunities’. However, males and females both held
similar views by rating the "teaching and training” subscale the
lowest.

Statistically significant differences were found in the analysis
for significant gender differences. Table 2 depicts the median,
interquartile range and the mean rank of statements and subscales
showing statistically significant differences in the perceptions of
the male and female interns. The mean ranks were higher in all
statements for male students, except no 40. Furthermore, male
students scored a higher mean rank for "teaching and training"
subscale, "learning opportunities” subscale and the overall STEEM

score compared to their female counterparts.

Table 3 showed that the sample size, response rate, and the
ratio of male: female were higher in the current study than in
Cassar's study. However, the overall STEEM mean score, the
overall Cronbach alpha coefficient, and the percentage scores of
all four subscales as well as their Cronbach alpha coefficients were

smaller in this study than in Cassar’s study.
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Table 2: Median, Interquartile Range, and the Mean Rank for Individual Statements and Subscales of the STEEM where Significant

Statistical Differences were observed between the Perceptions of Male and Female Students.

Statement & Subscales of STEEM Mann-Whitney test p value
Gender Median IQR Mean Rank

6. My trainer’s surgical skills are very good Male (n=45) 2 2-3 53.89 0.002
Female (n=46) 2 1-2 38.28

10. Before the operation my trainer discusses Male (n=45) 4 2.5-4.5 51.66 0.037

what part of the procedure I will perform Female (n=46) 3 2-4 40.47

17.1 get enough opportunities to assist Male (n=45) 2 2-4 52.03 0.019
Female (n=46) 2 2-3 40.10

18. There are enough theatre sessions per week ~ Male (n=45) 3 2-4 52.67 0.013

for me to gain the appropriate experience Female (n=46) 2 2-4 39.48

40. Theatre sessions are too long (R) Male (n=45) 3 2-3 40.68 0.048
Female (n=46) 3 2-4 51.21

Teaching and training subscale Male (n=45) 35 29.5-40.5 52.72 0.016
Female (n=46) 30.5 27-37 39.42

Learning opportunities subscale Male (n=45) 32 29.5-35 53.78 0.005
Female (n=46) 30 27-32.25 38.39

Overall STEEM score Male (n=45) 114 103.5-124.5 52.49 0.020
Female (n=46) 106.5 95.75-118 39.65

IQR= interquartile range

Table 3: Comparison of STEEM scores at the University of
Dammam (current study) and Cassar's (2004) study.

Variable Cassar (2004) Current study
Sample size 26 91
Response rate 25/26 (96%) 91/145 (63%)
Male: female ratio 20:6 45:46
Overall STEEM mean 148.7/200 110.1/200
score (74.4%) (55%)
Overall Cronbach alpha 0.877 0.793
coefhicient
Subscale % score (subscale
cronbach alpha coefficient)
Teaching and training 79% (0.842) 52% (0.805)
Learning opportunities 67% (0.589) 57% (0.409)
Atmosphere 76% (0.574) 55% (0.572)
Supervision/workload/ 75% (0.569) 57% (0.696)
support
Gender significant No significant Significant
differences statistical gender statistical
differences gender
differences-
males scores
higher than
females
Discussion

Comparison between the current study and Cassar’s study,"!
Table 3 shows a comparison between the current study and

Cassar's* This study had four times the sample size of that of
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Cassar's.!! Lower values were achieved for the overall STEEM
score (55%) and all four subscale scores in the current study
compared with Cassar's, (overall mean score was 74%, indicating a
satisfactory score). The overall STEEM mean score in the current
study indicates that the learning environment as perceived by all
interns was unsatisfactory.

The subscale analysis showed some discrepancies between the
interns in the current study and the Scottish trainees in the Cassar
study.! The highest in rank of the subscales for the interns in the
current study were "supervision/workload/support’, and "learning
opportunities’. This demonstrates an overall supportive environment
in the surgical theatre for the interns. The Scottish trainees ranked
"teaching and training” the highest in the subscales. For the Scottish
trainees the lowest was "learning opportunities’, whereas "teaching
and training” was ranked the lowest for the interns in our study.
This implies that STEEM has the ability to differentiate between
different factors affect the learning environment of the surgical
theatre.

The overall internal consistency of STEEM in the current
study (Cronbach alpha coefficient =.793) was a little lower than
that found in the Cassar study (Cronbach alpha coefficient =.877),
which indicates a very high internal consistency of the inventory.
The Cronbach alpha coefficients for both the "teaching and training”
and "atmosphere” subscales for the current study (Cronbach alpha
=.805 and .572 respectively) were similar to those reported in
the Cassar study (Cronbach alpha coefficient =0.842 and 0.574,
respectively).! The internal consistency for "learning opportunities”
in the current study was lower than in the Cassar study."! But the

Cronbach alpha coeflicient for the subscale "supervision/workload/
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support” in the current study exhibited a higher internal consistency
than was reported in the Cassar study.'' In the current study, the
individual subscales yielded different values for Cronbach alpha
coefficients, which might indicate that each subscale assesses
a different component that contributes to the overall learning
environment. Moreover, STEEM detected gender significant
differences in our study, while the Cassar study reported no gender
differences.!!

A comparison of the male and female responses revealed
significant differences in the perceived learning environment, a
finding which is at variance with the work by Cassar,'! but in accord
with the finding of Kanashiro et al.”? In this study, female scores
showed a statistically significant difference (p<.05) on the subscales
of "teaching and training’, and "learning opportunities’, from the
males, as shown by a confirmation of the analysis of individual item/
statement. Both statements no. 6 "My trainer’s surgical skills are
very good," and statement no. 10 "Before the operation, my trainer
discusses the part of the procedure I will perform” fall within the
'teaching and training” subscale and were rated significantly lower by
female interns than their male counterparts. Also both statements
no. 17 "I get enough opportunity to assist’, and no. 18 "There are
enough theatre sessions per week for me to gain the appropriate
experience’, which fall within the "learning opportunities” subscale
were rated significantly lower by females than the males. Only
statement no. 40 "Theatre sessions are (not) too long" was rated
significantly higher by female students than the males. It appears
that female interns perceive their educational environment in the
theatre setting as less pleasant than their male counterparts. They
indicated their lack of satisfaction with their trainer's surgical skills
by their scores. Moreover, they felt that they had fewer learning
opportunities than they should have in the surgical theatre. The
reasons for these divergent views of the male and female interns
were not explored in this study.

Correlation analysis between each of the four subscales of
STEEM and the overall STEEM score revealed significant positive
correlations. The two subscales that correlated most strongly with
the overall STEEM score were "learning opportunities” (r=.728),
and "teaching and training" (r=.728), a finding that accords with the
work of Mahoney et al.** In addition, correlation analysis between
the subscale scores revealed significant acceptable correlations
between the subscale scores of "teaching and training” and "learning
opportunities, and between “atmosphere” and “supervision/
working/support” subscale scores. Moreover, there were significant
correlations, albeit low, between the subscale scores of ‘atmosphere’
and "learning opportunities’, a finding that is in accordance with
Cassar's study;'* and between "atmosphere” and "teaching and
training”. The low correlation between the various subscales (with
the exception of "teaching and training” with "learning opportunities”
and that of "atmosphere” with "supervision/workload/support”)
seems to indicate that each subscale assesses a distinct component

of the educational environment of the surgical theatre.

Correlation analysis between students' academic achievements,
in both general medical courses and surgical courses, and perceptions
of educational environment, revealed no significant associations
between any of the academic achievements and subscale of the
STEEM. This finding is at variance with the work of Vahala and
Winston,”” Mayya and Roff;> and Pimparyon et al’ all of whom
claimed an association between academic achievement and the
perception of educational environment.

This study was limited to medical students during their
internship at a Surgical Department of only one of the colleges of
the University of Dammam. Therefore, any generalization should be

limited to colleges with similar characteristics.
Conclusion

This study has revealed that the STEEM questionnaire is a
reliable instrument for assessing the learning environment of the
surgical theatre for medical interns. The learning environment
of the surgical theatre was perceived as less than satisfactory by
interns of the medical school, University of Dammam. The Female
medical students considered the learning environment less positive
than the males did (p=.020). From the point of view of the female
medical students; the teaching and training, and the learning
opportunities in the surgical theatre were not as pleasant as the
males viewed them (p=.016 vs. p=.005, respectively). This implies
that there is much room for improvement. Overall, the results
indicated that STEEM could be used as a diagnostic measure
to assess the educational environment of the surgical theatre for
interns.

Accordingly, it is recommended that equal opportunities for
learning and training be given to both sexes in the surgical theatre
in order to develop and improve the surgical skills of the students.
Finally, it is hoped that the information provided by this study
could be used to improve the educational environment of the
surgical theatre in the College of Medicine, Teaching Hospital,
University of Dammam, which will consequently have a positive

impact on students' learning in Saudi Arabia.
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