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Abstract 

Background 

The educational environment impacts on various aspects of students’ professional 

development and well-being and is an important aspect of medical education 

programmes. Limited research investigating the theatre educational environment has 

been identified in South Africa and there is limited understanding of this environment at 

the University of the Witwatersrand (Wits). This study aims to describe the educational 

environment in theatre for registrars in the Department of Anaesthesiology at Wits. 

Methods 

A prospective, descriptive study design was followed, involving anaesthetic registrars at 

Wits, using the adapted Anaesthetic Theatre Educational Environment Measure (ATEEM) 

questionnaire between April and June 2019. A convenience sampling method was 

implemented to administer the anonymous questionnaire. Categorical variables were 

described using numbers and percentages. Descriptive statistics were used to calculate 

the total scores. The independent t-test or analysis of variance test was used to make 

comparisons. 

Results 

A total of 85 (78.7%) anaesthetic registrars participated in this study. The mean total (SD) 

adapted ATEEM score was 116.5 (16.9) out of a total of 164. The total score for male and 

female registrars was 118.4 (13.5) and 115.3 (18.7) respectively (p=0.419). First-year 

registrars scored 121.6 (14.3), second years 111.1 (19.0), third years 111.4 (14.6) and 

fourth years 122.3 (18.7) (p=0.003). Junior and senior registrars scored 117.1 (17.0) and 

115.7 (17.1) respectively (p=0.708). The three hospitals were scored 112.3 (19.5), 119.8 

(16.4) and 115.4 (12.0) respectively (p=0.187). The mean scores for the five domains 

were autonomy 25.4/32 (3.1), perception of atmosphere 31.6/44 (5.4), 

workload/supervision/support 17.3/28 (3.5), perception of teachers and teaching 14.3/20 

(2.9), and learning opportunities and orientation to learning 27.9/40 (5.1). The autonomy 

domain was assessed as being excellent while all the other domains were assessed as 

more positive than negative, but with room for improvement. 

Conclusion 

The theatre educational environment is perceived as more positive than negative, but with 

room for improvement. All the domains, except autonomy, require attention to further 

improve the educational environment. With the availability of a validated instrument to 

assess the educational environment objectively and quantitatively, regular quality 

assessments of the educational environment should be included in the training institution’s 

practice.  
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Section 1 Review of the literature 

1.1 Introduction 

This section will discuss postgraduate medical education, the educational 

environment, the measurement of the educational environment, the Anaesthetic 

Theatre Educational Environment Measure (ATEEM) instrument, the reliability and 

validity of the ATEEM and the educational environment of anaesthesiology 

registrars. 

1.2 Postgraduate medical education 

Anaesthesiology is a branch of medicine concerned with the care of surgical 

patients before, during and after surgery as well as the management of pain (1). 

Training to become an anaesthesiologist is one of the many domains of 

postgraduate medical education that can be pursued. The World Federation for 

Medical Education (WFME) (2) defines postgraduate medical education as “the 

phase in which doctors develop competencies under supervision towards 

independent practice after completion of their basic medical qualification”. The 

objective of any postgraduate medical education programme is to produce 

specialists who can provide the highest quality of care to their patients (2). 

An important development in medical training programmes since the year 2000 

has been the move towards competency-based education, “the notion that an 

expert physician is defined by a broad set of identified competencies” (3). Many 

competency frameworks that outline these core competencies have been 

developed. Examples of these include the Accreditation Council for Graduate 

Medical Education (ACGME) in the United States of America (4), Canadian 

Medical Education Directives for Specialists (CanMEDS) (5), and Tomorrow’s 

Doctor in the United Kingdom (6). These frameworks have been adopted and 

adapted by countries all over the world (3).   

The CanMEDS framework was developed by the Royal College of Physicians and 

Surgeons of Canada in the 1990s and was implemented in Canada in 1996. The 

framework has since undergone two revisions, with the most recent revision of the 



2 

framework in 2015. Since the inception of the framework, it has become widely 

accepted and widely utilised throughout the world. The CanMEDS educational 

framework identifies the core competencies required for medical education and 

practice. These identified competencies have been organised under seven major 

roles of a physician. These roles are that of a medical expert, communicator, 

collaborator, leader, health advocate, scholar and professional. The acquisition of 

these seven roles and their identified competencies are important to produce 

competent specialists that provide quality patient care (7). 

In South Africa, the African Medical Education Directives for Specialists 

(AfriMEDS) framework (8) was developed in 2014 by the Undergraduate 

Education and Training Subcommittee of the Medical and Dental Professions 

board. The AfriMEDS model was adapted from the CanMEDS model and is 

utilised for undergraduate medical teaching and learning programmes in South 

Africa (8). The postgraduate training curriculum of the College of Anaesthetists of 

South Africa has adopted the CanMEDS model (9). 

One of the most important factors determining the acquisition of the identified 

competencies by the different frameworks is the quality of the training programme. 

The WFME has established a set of international standards for postgraduate 

medical education for the purpose of quality assurance and the improvement of 

postgraduate medical education programmes to produce competent specialist 

physicians. These standards have been developed by focusing on broad 

categories that have been identified to play a pivotal role in the quality of 

postgraduate medical education and training. These categories are the content, 

process, structure, assessment, outcome and educational environment of 

postgraduate medical education and training (2). 

1.3 Educational environment 

According to the American Medical Association (10), the educational environment 

is “a social system that includes the learner (including the external relationships 

and other factors affecting the learner), the individuals with whom the learner 

interacts, the setting(s) and purpose(s) of the interaction, and the formal and 

informal rules/policies/norms governing the interaction”. 
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The education of specialists in anaesthesia is complex because trainees must 

learn to balance a myriad of tasks in addition to their constant learning and 

becoming competent at their specialities. Additional tasks that trainees have to 

deal with include financial stressors, responsibility of patient care, long working 

hours, heavy workload, patient deaths, teaching juniors, requirements of family 

and personal life, demands and expectations of senior staff (11) and the 

compulsory research component introduced by the Health Professions Council of 

South Africa since 2011 (12).  

The process of learning depends on several factors, including the motivation of a 

student, perception of relevance, previous experience and learning style. All these 

factors are in turn influenced by the environment in which learning takes place, 

namely the educational environment. Adult learning theories have emphasised 

that teaching is as much about the environment in which learning takes place as it 

is about imparting knowledge (13).  

The educational environment consists of three spheres: 

• Physical sphere – safety (14-16), nutrition (14-16), comfort (14-16), facilities 

and atmosphere (17, 18); 

• Emotional sphere – personal support (14, 15), teamwork (18), feeling 

welcomed and appreciated (18), absence of bullying and harassment (14-

16); and  

• Intellectual sphere – learning opportunities (18), quality of the educators 

(17), quality of the supervision (17, 18), reasonable academic demands 

(18). 

The quality of all these spheres contributes to how students perceive the 

educational environment. Is the educational environment perceived as 

“authoritarian, over-competitive, stressful, intimidating to the point of being 

dysfunctional, or is it motivating?” (19) The way that the educational environment 

is perceived is important because an environment that is conducive to learning is 

considered to be a learning agent that stimulates the learning process (20) and the 

accomplishment of goals and objectives (21) necessary for quality postgraduate 

training (18, 22). In addition to affecting students’ academic achievements and 
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success (23, 24), the educational environment also impacts students’ motivation 

(16, 25, 26), behaviour and attitude (26, 27), well-being and happiness (26), 

burnout rates (28), career satisfaction (23, 29), and studying and learning 

approaches (19, 30, 31).    

Studies from the medical and educational literature that have illustrated the impact 

of the educational environment on the academic and psychological well-being of 

students will briefly be discussed. 

A multicentre study was conducted in Japan (24) in 2013 to investigate the 

association between the hospital educational environment in 21 different Japanese 

teaching hospitals and the academic performance of 206 residents in the General 

Medicine In-Training examination. The study found a positive correlation between 

the academic performance of residents and the educational environment of their 

teaching hospital.  

Burnout amongst health care professionals has gained attention and a study by 

Van der Walt et al. (32) in 2013 reported high levels of burnout (21%) amongst 

anaesthesiologists at the University of the Witwatersrand (Wits). Research 

conducted by Llera and Durante (28) in Argentina in 2011 found a significant 

correlation between the educational environment and burnout in residency 

programmes at a university hospital. 

A study by Mahomed (33) in 2016 investigating the learning approaches of 

anaesthetists at Wits, found that anaesthetists tend to adopt deep, strategic and 

surface approaches to varying degrees. Ramsden and Entwistle (30) in 1981 were 

the first to describe a relationship between approaches to learning and the 

perception of the educational environment. A study by Lizzio et al. (31) in 2002 at 

an Australian university supported the findings of the first study by Ramsden and 

Entwistle (30). They illustrated that a good educational environment influences 

students to adopt deep approaches to studying whereas a poor educational 

environment influences students towards surface approaches. 

From the literature, it is evident that the educational environment impacts on 

various aspects of students’ professional development (23, 24) and well-being 

(26), and it is for this reason that the educational environment is receiving 
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increasing attention as an important aspect of medical education programmes (2, 

23, 26).   

1.4 Measurement of the educational environment 

Over the past few years, the WFME has shown a great deal of interest in the 

quality assessment and improvement of education programmes. The evaluation of 

medical education programmes is important as evaluation is the driving force of 

the change process (34). However, monitoring the quality of education 

programmes can be a challenge. The WFME has identified the assessment of the 

educational environment as one of the methods for assessing and ensuring the 

quality of medical education programmes (23, 26).  

The link between the educational environment and the quality of the education 

programme illustrates the need for training institutions to become more 

accountable for ensuring the necessary supportive educational environment for 

their trainees by regularly performing quality assessments of the educational 

environment (21). By conducting these quality assessments of the educational 

environment, factors that encourage or inhibit development can be identified, 

prioritised for improvement and measured on an ongoing basis to assist with 

curriculum development and changes (21). 

Accurate quantitative assessments of the educational environment remain 

challenging (35). Many instruments have been developed over the years to help 

with assessments of the educational environment of teaching programmes, but 

only a few instruments specifically assess the quality of the unique educational 

environment in the hospital setting (36). These instruments include the Dundee 

Ready Education Environment Measure (DREEM) (37), the Postgraduate Hospital 

Educational Environment Measure (PHEEM) (38), the Surgical Theatre 

Educational Environment Measure (STEEM) (39) and the Anaesthetic Theatre 

Educational Environment Measure (ATEEM) (19). 

The 50-item DREEM questionnaire was the first of the abovementioned 

instruments to be developed, with the focus on the assessment of undergraduate 

students in health professional education. It was developed by Roff et al. (37) in 

1997 using grounded theory and an international Delphi panel of close to 100 
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health professions educators. It has been used worldwide and is widely validated 

and found to be reliable (40).  

PHEEM was developed by Roff et al. (38) in 2005 in the United Kingdom, through 

grounded theory involving focus groups and Delphi methods, to assess the 

postgraduate educational environment in the hospital setting (38, 41). The PHEEM 

questionnaire is multidimensional and focuses on three dimensions that are 

important in the training of hospital-based doctors (41). These dimensions are 

autonomy, teaching and social support. The questionnaire contains 40 items 

relevant to the educational environment (38). The PHEEM instrument has been 

validated extensively and has a very high internal reliability (36, 41).  

The DREEM and PHEEM instruments are useful in assessing the educational 

environment in the postgraduate hospital setting, but these instruments are not 

specifically developed for certain disciplines (36). The educational environment in 

each clinical discipline is unique (42) and this supports the need for instruments to 

be developed for the assessment of the educational environment in a specific 

setting. STEEM and ATEEM are developed for specific settings (36).  

The STEEM instrument is developed for assessing the educational environment 

for surgical trainees in the operating room. As this instrument is specifically for 

surgical trainees, it will not be discussed further (36).     

1.4.1 ATEEM 

The ATEEM instrument was developed by Holt and Roff (19) in 2004 in the United 

Kingdom (UK). The ATEEM is a specific instrument for the objective measurement 

of the anaesthetic theatre educational environment (19).  

The ATEEM was developed using a similar methodology to that which was utilised 

in the development of the DREEM and PHEEM. Multiple phases and participants 

were involved in the development process. The inclusion of a broad base of 

participants, including anaesthetic educational supervisors, anaesthetic trainees 

and anaesthetic programme directors, ensured that the developed inventory was 

generated with sufficient insight into the field of anaesthesia and directly from the 

context in which it was to be used (19). 
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The first phase in the development of the ATEEM comprised a search of the 

literature to ascertain attributes essential for “good clinical teaching and 

anaesthesia training” in the theatre environment. From this search, a preliminary 

inventory of items was developed to measure the theatre educational environment. 

Further items were then added to this initial inventory by using three focus groups, 

which consisted of 14 anaesthetic trainees, 32 educational supervisors and 3 

programme directors. This inventory was then distributed to 32 educational 

supervisors and 3 programme directors from different schools involved in 

anaesthetic training in the English Midlands region for further input. A total of 156 

items formed part of the initial inventory that was developed (19).  

The following phase then commenced to refine, validate and improve the reliability 

of the instrument. The 156-item inventory was distributed to trainee anaesthetists 

at a teaching facility in the UK. The trainees were asked to rate each item in the 

inventory using a Likert scale to assess how important they felt each item in the 

inventory was in creating a good theatre educational environment. The 43 items 

that were rated highest by the trainees were then chosen (19). 

A qualitative analysis was then performed on these 43 items by anaesthetic 

educational supervisors. After this analysis, the number of items was refined to 40 

by eliminating items that were deemed to be repetitive. A qualitative analysis and 

statistical factor analysis was then performed on the 40 items to arrange them into 

different domains (19).   

The final ATEEM questionnaire that was developed by Holt and Roff (19) consists 

of 40 items covering a range of issues affecting the educational environment in 

theatre. These 40 items are clustered into five domains, namely autonomy, 

perception of atmosphere, workload/supervision/support, perception of teachers 

and teaching, and learning opportunities and orientation to learning. Autonomy is 

represented by 8 items, perception of atmosphere by 10 items, workload, 

supervision and support by 7 items, perception of teachers and teaching by 5 

items, and learning opportunities and orientation to learning by 10 items (19).  

Each of the 40 items was rated from 0 − 4. Respondents indicated their agreement 

with each of the items according to a 5-point Likert scale. Respondents indicated 
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whether they strongly agree (4), agree (3), are unsure (2), disagree (1) or strongly 

disagree (0) with each of the items. Two of the 40 items were negative statements 

and reversed scoring applied to these items. A maximum score of 160 was 

possible for the questionnaire (19).  

The total score obtained for the questionnaire and each domain indicates the 

quality of the educational environment in theatre and which of the five domains are 

problematic and require intervention. The overall score can be interpreted 

according to the following guide:  

• 0 – 41 Very poor educational environment 

• 42 – 82 Plenty of problems with the educational environment 

• 83 – 123 More positive than negative, but there is room for 

improvement 

• 124 – 164 Excellent educational environment (38).  

1.4.2 Reliability and validity of the ATEEM  

The consistency and accuracy, known as reliability and validity, are important 

factors that need to be considered when utilising research tools to gather data. 

The researcher needs to be aware of whether the results obtained are consistent 

and repeatable (is it reliable?) and if the research tool being used actually 

measures what it was designed to measure (is it valid?) (36).  

One of the common methods used to assess the internal reliability of a 

questionnaire is the Cronbach’s alpha coefficient. A Cronbach’s alpha of at least 

0.7 is considered acceptable for questionnaires (43). In the first study (34) where 

the ATEEM instrument was developed and used, a Cronbach’s alpha calculation 

was not included. However, two other studies using the ATEEM were identified. In 

these studies conducted in 2014 in Iran (44) and in 2016 in Pakistan (13), the 

Cronbach’s alpha was calculated as 0.96 and 0.81, indicating acceptable internal 

reliability of the ATEEM. 

The Iranian study (44) translated the original ATEEM questionnaire into Persian 

and subsequently evaluated the validity of the Persian version by assessing the 

face validity, content validity and construct validity. The study found that the 
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questionnaire had good validity and that the psychometrics of the ATEEM 

instrument were suitable to measure the theatre educational environment. 

The majority of instruments used to measure the educational environment are not 

based on any theoretical framework (45). From the development process of the 

ATEEM instrument, it is evidently not based on any theoretical framework. Having 

such a framework might help in ensuring that all the essential concepts are 

measured to accurately determine the quality of the educational environment (45). 

These frameworks also allow a reflection of the multiple relationships within the 

educational environment, such as teachers and students. 

Students and teachers do not always perceive the educational environment in a 

similar manner (46). The teacher’s perception of the educational environment can 

affect teacher attitudes, behaviours and performance (47). The ATEEM is 

unidimensional as it assesses only the students’ perception of the educational 

environment. The students’ and teachers’ perceptions need to be considered 

when optimising the educational environment.  

1.5 Educational environment of anaesthesiology registrars 

Three international studies that used the ATEEM instrument were identified in the 

literature. One study was conducted in a developed country, namely the UK (19). 

Two studies were conducted in developing countries, namely Iran (44) and 

Pakistan (15). 

The UK study (19) was conducted in 2004 and included 218 trainee anaesthetists. 

The study found a mean total ATEEM score of 117/160. This score indicated an 

educational environment that was perceived by trainees as more positive than 

negative, but with room for improvement. The lowest scoring domain was learning 

opportunities and orientation to learning, while the perception of atmosphere 

domain was the highest scoring. There was a statistically significant difference 

observed between the different years of training, with the second and fifth registrar 

years scoring the lowest and the third registrar year scoring the highest. No 

reasons were provided for the differences observed between the different years of 

training.  
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The Iranian study (44) was conducted in 2004 and included 156 anaesthesiology 

residents. The mean total ATEEM score was 114/160, indicating an educational 

environment that was perceived as more positive than negative, but with room for 

improvement. The autonomy domain was the highest scoring, while the workload, 

supervision and support domain was the lowest scoring. There was no statistically 

significant difference in the total scores between the different years of training. 

There was also no statistically significant difference observed between male and 

female respondents.  

The Pakistani study (15) was conducted in 2016 and included 60 anaesthetic 

trainees. The study was conducted amongst trainees in the anaesthesia 

departments of a public (30 trainees) and private hospital (30 trainees). In addition 

to assessing the learning environment for anaesthesia trainees, the scores 

between the public and private sectors were compared. The mean total ATEEM 

score in the public hospital was 109/160; trainees experienced the environment in 

the public sector more positively than negatively, but with room for improvement. 

Autonomy was the highest scoring domain in the public sector. The lowest scoring 

domain in the public sector was workload, supervision and support. The private 

sector educational environment was perceived as excellent by the trainees, with a 

mean total ATEEM score of 129/160. There was a statistically significant 

difference in the perception of the educational environment between the public and 

private sectors. There was no statistically significant difference observed based on 

the sex of respondents. 

No studies evaluating the theatre educational environment quantitatively for 

anaesthetic registrars in South Africa could be identified. 

A qualitative study by Cuthbert (48) in 2017 analysing registrars’ experience of 

their training at the Wits Department of Anaesthesiology was identified. From the 

narratives, it was found that, overall, the Wits Department of Anaesthesiology was 

a positive place in which to learn, but some anaesthesiology registrars 

experienced their environment as suboptimal and described it as stressful, 

exhausting and competitive. There were no specific changes made to the training 

programme subsequent to this study. 
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1.6 Summary 

Anaesthesiology registrars spend most of their time in theatre and this is the 

educational environment in which most of their training occurs. Students do not 

always experience the educational environment in a way that it is intended or 

experienced by the designers (46). The literature has illustrated that the 

educational environment is a major contributor to the quality of postgraduate 

medical education programmes and has been receiving increasing attention over 

the years. The quality of the theatre educational environment for anaesthesiology 

registrars at Wits is yet to be explored quantitatively. However, in light of the fact 

that a supportive learning environment is pertinent to the professional and moral 

development of anaesthetic trainees, this educational environment needs to be 

assessed to ultimately ensure a quality postgraduate medical education 

programme that produces competent specialists that provide the safest and 

highest quality of care to patients. 
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Abstract 

Background 

The educational environment impacts on various aspects of students’ professional 
development and well-being and is an important aspect of medical education 
programmes. Limited research investigating the theatre educational environment has 
been identified in South Africa and there is limited understanding of this environment at 
the University of the Witwatersrand (Wits). This study aims to describe the educational 
environment in theatre for registrars in the Department of Anaesthesiology at Wits. 

Methods 

A prospective, descriptive study design was followed, involving anaesthetic registrars at 
Wits, using the adapted Anaesthetic Theatre Educational Environment Measure (ATEEM) 
questionnaire between April and June 2019. A convenience sampling method was 
implemented to administer the anonymous questionnaire. Categorical variables were 
described using numbers and percentages. Descriptive statistics were used to calculate 
the total scores. The independent t-test or analysis of variance test was used to make 
comparisons. 

Results 

A total of 85 (78.7%) anaesthetic registrars participated in this study. The mean total (SD) 
adapted ATEEM score was 116.5 (16.9) out of a total of 164. The total score for male and 
female registrars was 118.4 (13.5) and 115.3 (18.7) respectively (p=0.419). First-year 
registrars scored 121.6 (14.3), second years 111.1 (19.0), third years 111.4 (14.6) and 
fourth years 122.3 (18.7) (p=0.003). Junior and senior registrars scored 117.1 (17.0) and 
115.7 (17.1) respectively (p=0.708). The three hospitals were scored 112.3 (19.5), 119.8 
(16.4) and 115.4 (12.0) respectively (p=0.187). The mean scores for the five domains 
were autonomy 25.4/32 (3.1), perception of atmosphere 31.6/44 (5.4), 
workload/supervision/support 17.3/28 (3.5), perception of teachers and teaching 14.3/20 
(2.9), and learning opportunities and orientation to learning 27.9/40 (5.1). The autonomy 
domain was assessed as being excellent while all the other domains were assessed as 
more positive than negative, but with room for improvement. 

Conclusion 

The theatre educational environment is perceived as more positive than negative, but with 
room for improvement. All the domains, except autonomy, require attention to further 
improve the educational environment. With the availability of a validated instrument to 
assess the educational environment objectively and quantitatively, regular quality 
assessments of the educational environment should be included in the training institution’s 
practice. 

Keywords 

Anaesthetic Theatre Educational Environment Measure; anaesthesiology registrars; 
ATEEM; educational environment.  
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Background 

Anaesthesiology is a branch of medicine involved with the care of surgical patients 

before, during and after surgery as well as the management of pain (1). Training to 

become an anaesthesiologist is one of the many domains of postgraduate medical 

education that can be pursued. The World Federation for Medical Education 

(WFME) (2) defines postgraduate medical education as “the phase in which 

doctors develop competencies under supervision towards independent practice 

after completion of their basic medical qualification”. The objective of any 

postgraduate medical education programme is to produce specialists who can 

provide the highest quality of care to their patients (2). 

An important development in medical training programmes since the year 2000 

has been the move towards competency-based education, “the notion that an 

expert physician is defined by a broad set of identified competencies” (3). Many 

competency frameworks that outline these core competencies have been 

developed. Examples of these include the Accreditation Council for Graduate 

Medical Education (ACGME) in the United States of America (4), Canadian 

Medical Education Directives for Specialists (CanMEDS) (5), and Tomorrow’s 

Doctor in the United Kingdom (6). These frameworks have been adopted and 

adapted by countries all over the world (3). 

One of the most important factors determining the acquisition of the identified 

competencies by the different frameworks is the quality of the training programme. 

It is for this reason that the WFME has shown a great deal of interest in the quality 

assessment and improvement of education programmes. The WFME has 

identified the educational environment as a factor that plays a pivotal role in the 

quality of postgraduate education programmes (2). A good educational 

environment is therefore critical to successful postgraduate training (7, 8).  

According to the American Medical Association (9), the educational environment is 

“a social system that includes the learner (including the external relationships and 

other factors affecting the learner), the individuals with whom the learner interacts, 

the setting(s) and purpose(s) of the interaction, and the formal and informal 

rules/policies/norms governing the interaction.” 
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How the educational environment is perceived is important because an 

environment that is conducive to learning is considered to be a learning agent that 

stimulates the learning process (10) and the accomplishment of goals and 

objectives (11) necessary for quality and successful postgraduate training (7, 8). 

The link between the educational environment and the quality of the education 

programme illustrates the need for training institutions to become more 

accountable for ensuring the necessary supportive educational environment for 

their trainees by regularly performing quality assessments of the educational 

environment (11). 

Many instruments have been developed over the years to help with assessments 

of the educational environment of teaching programmes, but only a few 

instruments specifically assess the quality of the unique educational environment 

in the hospital setting (12). These instruments include the Dundee Ready 

Education Environment Measure (DREEM) (13), the Postgraduate Hospital 

Educational Environment Measure (PHEEM) (14), the Surgical Theatre 

Educational Environment Measure (STEEM) (15) and the Anaesthetic Theatre 

Educational Environment Measure (ATEEM) (16). 

The medical and educational literature has shown that the quality of the 

educational environment plays a role in effective learning (16), quality training (7, 

8), career satisfaction (17, 18), academic achievements (18, 19), burnout rates 

(20), and the levels of engagement and motivation (21-23). Anaesthesiology 

registrars spend most of their time in theatre and this is a unique educational 

environment in which most of their training occurs. The ATEEM is a specific 

instrument for the objective measurement of the anaesthetic theatre educational 

environment (16). 

Limited research investigating the anaesthetic theatre educational environment 

has been identified internationally (16, 24, 25) and in South Africa. The quality of 

the theatre educational environment for anaesthesiology registrars at the 

University of the Witwatersrand (Wits) is yet to be explored quantitatively. 

However, in light of the fact that a supportive learning environment is fundamental 

to the professional development, moral development and well-being of anaesthetic 

trainees, this educational environment needs to be assessed to ultimately ensure 
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a quality postgraduate medical education programme that produces competent 

specialists that provide the safest and highest quality of care to patients. 

The aim of this study was to describe the educational environment in theatre for 

anaesthesiology registrars in the Department of Anaesthesiology at Wits. 

Methods 

A prospective, contextual, descriptive research design was followed in this study. 

The study was conducted in the Department of Anaesthesiology, affiliated to the 

Faculty of Health Sciences of Wits in Johannesburg, South Africa. The staff 

complement of the department is 74 consultants, 108 registrars and 22 medical 

officers. Three of the hospitals on the academic training platform were included in 

this study, two are central hospitals and one is a tertiary hospital. These hospitals 

were labelled A, B and C.   

The study population consisted of all registrars who were willing to participate and 

had completed at least three months of registrar training in the Department of 

Anaesthesiology at Wits. A junior registrar was defined as one who had completed 

more than three months but less than two years of training and a senior registrar 

as one who had completed two or more years of training. A convenience sampling 

method was used. The sample size was realised by the response rate. A minimum 

response rate of 60% (65 participants) was considered acceptable (26). 

The study tool was an adapted version of the ATEEM questionnaire which was 

developed by Holt and Roff (16). Permission to use and to adapt the ATEEM 

questionnaire was granted by Roff.  

The original ATEEM questionnaire consists of 40 items. The original questionnaire 

was adapted, in consultation with an anaesthesiologist with expertise and 

experience in medical education, to contextualise it to the South African 

environment. One further item, asking about the presence of racial discrimination, 

was added to the original ATEEM questionnaire. The reason for this is that racial 

discrimination remains an ongoing problem in South Africa. According to a survey 

conducted in 2015, the majority of South African citizens (56%) believe that they 

are treated unequally by employers due to race (27).  
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The adapted ATEEM questionnaire used in this study had a total of 41 items 

pertaining to the theatre educational environment. The data for this study were 

collected at academic meetings between April and June 2019 with the anonymous 

self-administered questionnaire. The adapted ATEEM questionnaire assessing the 

theatre educational environment of the most recent training hospital where the 

participant had completed a three-month general rotation took approximately 20 

minutes to complete. Upon completion, the questionnaires were folded and placed 

in a sealed box at the exit of the meeting venue. 

The level of agreement with each statement was rated using a 5-point Likert scale 

ranging from “Strongly agree” to “Strongly disagree”. The 41 items were clustered 

into five domains. These domains were autonomy (8 items), perception of 

atmosphere (11 items), workload, supervision and support (7 items), perceptions 

of teachers and teaching (5 items), and learning opportunities and orientation to 

learning (10 items). 

Data were entered into a Microsoft Excel spreadsheet and were analysed using 

the statistical program STATA (StataCorp, USA) version 15. Each of the 41 items 

which form part of the questionnaire was allocated a score ranging from 0 − 4 

based on the level of agreement with each statement. 

Three of the 41 items (4, 24 and 41) were negative statements and reversed 

scoring applied to these items. A maximum score of 164 was possible for the 

questionnaire. Categorical variables were described using numbers and 

percentages. The total score was reported on an interval scale. The interval scale 

was as follows:   

• 0 – 41 Very poor educational environment 

• 42 – 82 Plenty of problems with the educational environment 

• 83 – 123 More positive than negative, but there is room for 

improvement 

• 124 – 164 Excellent educational environment (14). 

The score for each of the five domains was also calculated and reported using an 

interval scale which placed the total score into one of four categories (very poor, 
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plenty of problems, more positive than negative but with room for improvement 

and excellent). To determine the range of scores that formed each category, the 

total score possible for each domain was divided into four equal portions. 

Incomplete questionnaires were excluded from the study. The normally distributed 

data were described using means and standard deviations. Comparisons between 

junior and senior registrar scores and the scores of male and female registrars 

were done using the independent t-test. Comparisons between the scores for each 

year of training and the scores for the different hospitals were done using the 

analysis of variance (ANOVA) test and the Tukey’s test was performed if required. 

A p-value of <0.05 was considered statistically significant. The internal reliability of 

the instrument was measured using the Cronbach’s alpha coefficient. A 

Cronbach’s alpha of 0.7 or more was considered an acceptable internal reliability 

measurement (28). 

Results 

At the time of data collection, all 108 registrars had completed more than three 

months of training. A total of 105 questionnaires were distributed during the data 

collection period. Three registrars were inaccessible during the time of data 

collection. A total of 90 (85.7%) questionnaires were returned. Five (4.8%) 

questionnaires were excluded due to being incomplete, and therefore 85 (81%) 

questionnaires were included in the study, representing 78.7% of anaesthetic 

registrars in the department. 

The characteristics of the respondents are illustrated in Table 1. 
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Table 1 Characteristics of respondents 

Characteristic  n (%) 

Sex 

Male 32 (37.6) 

Female 53 (62.4) 

Year of training 

1st  27 (31.8) 

2nd  20 (23.5) 

3rd  23 (27.1) 

≥ 4th  15 (17.6) 

Hospital at which a three-month 

rotation was last completed 

A 28 (32.9) 

B 41 (48.2) 

C 16 (18.8) 

The Cronbach’s alpha for the questionnaire was calculated to be 0.935. According 

to George and Mallery’s (28) rule of thumb, this indicated an excellent internal 

reliability of the instrument. 

The mean total (SD) adapted ATEEM score for all respondents was 116.5 (16.9) 

out of a total of 164. The distribution of all the mean total adapted ATEEM scores 

obtained is shown in Table 2. 

Table 2 Distribution of adapted ATEEM scores of respondents 

Description of the theatre educational 

environment 

n (%) 

Very poor educational environment  0 (0) 

Plenty of problems with the educational 

environment  

2 (2.4) 

More positive than negative but room for 

improvement 

57 (67.1) 

Excellent educational environment 26 (30.6) 
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The score for each domain of the questionnaire is illustrated in Table 3. 

Table 3 Score for each domain of the questionnaire 

Domain Maximum score 

possible 

Mean 

Score 

SD Score 

Percentage 

(%)  

Autonomy  32 25.4 3.1 79.4 

Perception of atmosphere  44 31.6 5.4 71.8 

Workload, supervision and 

support  

28 17.3 3.5 61.8 

Perception of teachers and 

teaching  

20 14.3 2.9 71.5 

Learning opportunities and 

orientation to learning 

40 27.9 5.1 69.8 

The autonomy domain was assessed as being excellent (scoring between 25 and 

32) while all the other domains were assessed as more positive than negative, but 

with room for improvement.  

The comparison between the total adapted ATEEM score and sex, seniority, year 

of training and hospital is illustrated in Table 4. 
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Table 4 Adapted ATEEM score comparison between characteristics 

Characteristic n (%) Mean (SD) p-value 

Sex 

Male 32 (37.6) 118.4 (13.5) 0.419 

Female 53 (62.4) 115.3 (18.7) 

Seniority 

Junior 47 (55.3) 117.1 (17.0) 0.708 

Senior 38 (44.7) 115.7 (17.1) 

Year of training 

1st 27 (31.8) 121.6 (14.3) 0.003 

2nd 20 (23.5) 111.1 (19.0) 

3rd 23 (27.1) 111.4 (14.6) 

4th 15 (17.6) 122.3 (18.7) 

Hospital at which a three-month rotation was last completed 

A 28 (32.9) 112.3 (19.5) 0.187 

B 41 (48.2) 119.8 (16.4) 

C 16 (18.8) 115.4 (12.0) 

The scores of the first- and fourth-year registrars showed a statistically significant 

difference compared to the second- and third-year registrars, with the former 

scoring significantly higher. 

Further comparison of the total score for each domain of the questionnaire 

between the different hospitals was performed. These results are illustrated in 

Table 5. 
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Table 5 Adapted ATEEM score for each domain at the different hospitals 

 Hospital  

Domain A B C p-value 

Autonomy  25.0 25.6 25.5 0.748 

Perception of atmosphere 29.7 32.2 33.5 0.050 

Workload, supervision and support 16.9 18.0 15.9 0.124 

Perception of teachers and teaching 13.0 15.3 14.4 0.004 

Learning opportunities and orientation to 

learning 

27.7 28.8 26.1 0.199 

Hospital A scored the lowest for the domains of autonomy, perception of 

atmosphere, and perception of teachers and teaching. Hospital C scored the 

lowest for the domains of learning opportunities and orientation to learning and 

workload, supervision and support. 

A statistically significant difference was observed between the perception of 

teachers and teaching domain at Hospital A and Hospital B. 

The results for the question pertaining to racial discrimination are illustrated in 

Table 6. 

Table 6 Scores for racial discrimination in the training post 

Presence of racial discrimination n (%) 

Strongly agree 5 (5.9) 

Agree 13 (15.3) 

Neutral 38 (44.7) 

Disagree 19 (22.4) 

Strongly disagree 10 (11.8) 

 

Discussion 

This study found that the anaesthetic theatre educational environment at Wits was 

perceived as more positive than negative, but with room for improvement. No 



40 

other South African study evaluating the educational environment quantitatively 

could be identified. 

A qualitative study (25) in 2017 analysing registrars’ experience of their training 

concluded that overall the Wits Department of Anaesthesiology was a positive 

place in which to learn, similar to the findings of this study.    

Three international studies that used the ATEEM instrument in the United 

Kingdom (UK) (16), which is a developed country, and in Pakistan (24) and Iran 

(29), which are developing countries, were used to discuss the findings of this 

study. Only the public sector scores of the Pakistani study (24) were used as 

training of the respondents at Wits only takes place in the public sector. To make 

comparisons more accurate, the mean total ATEEM score in this section was 

calculated after removing item 41, this study’s adaptation of the ATEEM.  

The mean total ATEEM score of this study after removal of the adaptation was 114 

out of 160 and this score was comparable to the studies in the UK (16), Iran (29) 

and the public sector of Pakistan (24) with scores of 117, 114 and 109 

respectively. The mean total score for all three studies fell into the same category 

of more positive than negative, but with room for improvement. 

When comparing the scores of the domains of the ATEEM between this study and 

the studies in Iran (29) and Pakistan (24), all three studies had the same highest 

and lowest scoring domains. Autonomy was the highest scoring domain, while 

workload, supervision and support was the lowest scoring domain. This illustrates 

that anaesthetic trainees in developing countries encounter similar factors that 

promote or inhibit a conducive anaesthetic theatre educational environment. 

The domains of autonomy and learning opportunities and orientation to learning of 

this study scored higher than in the three international studies (16, 24, 29). The 

possible reason for the higher scoring of the autonomy domain is the level of 

responsibility given to training doctors in the South African health system and the 

accountability for the care given to patients (30). With regard to the learning 

opportunities and orientation to learning domain, the patient load with varieties of 

pathology allows for workplace-based learning and the opportunity for exposure to 

a large number and variety of practical procedures (31). 
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The workload, supervision and support domain of this study scored lower than the 

three international studies (16, 24, 29). The possible reasons for this domain 

scoring lower are the increased patient loads and the staff shortages in the South 

African public hospitals (32). Furthermore, the ratio of consultants to registrars is 

not regulated for training programmes in South Africa and this may contribute to 

this domain scoring lower.   

Both this study, the Pakistani study (24) and the Iranian study (29) found no 

statistically significant difference in the scores based on the sex of the 

respondents. The study conducted in the UK did not analyse differences in scores 

between male and female respondents. The overall educational environment is 

therefore similarly experienced by both male and female respondents.  

Similar to this study, the study conducted in the UK (16) found differences in 

scores between the different years of registrar training. This study, as well as the 

UK study, found a drop in the scores between the first and second registrar 

training years. In both studies, the second year of registrar training scored the 

lowest when compared to the first, third and fourth years. In contrast to this study, 

there was a significant improvement in scores from respondents in their third year, 

with the third year of registrar training scoring the highest in the UK study. In this 

study, the scores between the second and third years were similar and a 

significant improvement was seen from third- to fourth-year scores, resulting in the 

fourth year of registrar training scoring the highest. No reasons were provided for 

these possible differences in scores observed in the UK study.  

The reasons for these differences in this study could be attributed to a few 

possible reasons based on anecdotal evidence. Firstly, registrars in their first year 

receive more direct supervision and support from consultants, who are often more 

lenient with registrars starting their training. Registrars starting their training are 

often paired with more senior registrars, providing them with more support and 

teaching in the theatre environment. Final-year registrars are also given more 

attention and teaching as they are being prepared for their examinations. 

Secondly, the second and third years of training are stressful and demanding. It is 

the start of the specialist rotations such as cardiothoracic, neurosurgery and 

vascular, there is a steep learning curve and increase in responsibilities, and the 



42 

bulk of the compulsory research component of the training programme takes place 

during these years. 

The three lowest scoring questions in this study were: “There is an informative 

anaesthetic trainee handbook”, “Whenever I should participate in formal 

educational programmes, I get relief from theatre duties” and “My workload in the 

hospital is manageable”. Similarly, the study conducted by Cuthbert (25) 

concluded that some of the major shortcomings of the current learning 

environment according to registrars was the lack of relief from theatre duties for 

formal teaching and the workload in the hospitals. There is no informative trainee 

handbook or equivalent document to guide the training programme of 

anaesthesiology registrars at Wits. Therefore, registrars resort to compiling their 

own document.  

Sexual, gender and racial discrimination in the workplace are issues that have 

been receiving increasing attention. This study found that 20% of respondents 

agreed to the presence of sexual or gender discrimination and 21% agreed to the 

presence of racial discrimination. Of the respondents, 45% were neutral with 

regard to the presence of sexual, gender and racial discrimination. Although most 

respondents in this study remained neutral or disagreed with regard to the sexual, 

gender and racial discrimination questions, these are still important social issues 

that need to be continuously addressed. In the qualitative study by Cuthbert (25), 

very few narratives specific to sexual, gender or racial discrimination were 

voluntarily offered and, according to the author, this lack of commentary suggested 

that sexual, gender and racial discrimination were sensitive but less pertinent 

issues that require further investigation.  

The possible limitations of this study are that this study was contextual to the 

Department of Anaesthesiology at Wits, and therefore the results of the study may 

not be generalisable to anaesthesiology departments at other institutions. 

Furthermore, the ATEEM instrument is unidimensional as it assesses only the 

registrars’ perception of the educational environment and does not assess the 

perception of the educational environment by educators and other stakeholders.   
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Conclusion 

The theatre educational environment is perceived as more positive than negative, 

but with room for improvement. All the domains, except autonomy, require 

attention to further improve the educational environment. With the availability of a 

validated instrument to assess the educational environment objectively and 

quantitatively, regular quality assessments of the educational environment should 

be included in the training institution’s practice to ultimately produce competent 

specialists that provide the safest and highest quality of care to patients. 
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4.1 Introduction and problem statement 

Anaesthesiology is a branch of medicine involved with the care of surgical patients 

before, during and after surgery as well as the management of pain (1). Training to 

become an anaesthesiologist is one of the many domains of postgraduate medical 

education that can be pursued. The World Federation for Medical Education 

(WFME) (2) defines postgraduate medical education as “the phase in which 

doctors develop competencies under supervision towards independent practice 

after completion of their basic medical qualification”. The objective of any 

postgraduate medical education programme is to produce specialists who can 

provide the highest quality of care to their patients (2). 

An important development in medical training programmes since the year 2000 

has been the move towards competency-based education, “the notion that an 

expert physician is defined by a broad set of identified competencies” (3). Many 

competency frameworks that outline these core competencies have been 

developed. Examples of these include the Accreditation Council for Graduate 

Medical Education (ACGME) in the United States of America (4), Canadian 

Medical Education Directives for Specialists (CanMEDS) (5), and Tomorrow’s 

Doctor in the United Kingdom (6). These frameworks have been adopted and 

adapted by countries all over the world (3). 

One of the most important factors determining the acquisition of the identified 

competencies by the different frameworks is the quality of the training programme. 

It is for this reason that the WFME has shown a great deal of interest in the quality 

assessment and improvement of education programmes. The WFME has 

identified the educational environment as a factor that plays a pivotal role in the 

quality of postgraduate education programmes (2). A good educational 

environment is therefore critical to successful postgraduate training (7, 8).  

According to the American Medical Association (9), the educational environment is 

“a social system that includes the learner (including the external relationships and 

other factors affecting the learner), the individuals with whom the learner interacts, 

the setting(s) and purpose(s) of the interaction, and the formal and informal 

rules/policies/norms governing the interaction”. 
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How the educational environment is perceived is important because an 

environment that is conducive to learning is considered to be a learning agent that 

stimulates the learning process (10) and the accomplishment of goals and 

objectives (11) necessary for quality and successful postgraduate training (7, 8). 

The link between the educational environment and the quality of the education 

programme illustrates the need for training institutions to become more 

accountable for ensuring the necessary supportive educational environment for 

their trainees by regularly performing quality assessments of the educational 

environment (11).  

Many instruments have been developed over the years to help with assessments 

of the educational environment of teaching programmes, but only a few 

instruments specifically assess the quality of the unique educational environment 

in the hospital setting (12). These instruments include the Dundee Ready 

Education Environment Measure (DREEM) (13), the Postgraduate Hospital 

Educational Environment Measure (PHEEM) (14), the Surgical Theatre 

Educational Environment Measure (STEEM) (15) and the Anaesthetic Theatre 

Educational Environment Measure (ATEEM) (16). 

The medical and educational literature has shown that the quality of the 

educational environment plays a role in effective learning (16), quality training (7, 

8), career satisfaction (17, 18), academic achievements (18, 19), burnout rates 

(20), and the levels of engagement and motivation (21-23). Anaesthesiology 

registrars spend most of their time in theatre and this is a unique learning 

environment in which most of their training occurs. The ATEEM is a specific 

instrument for the objective measurement of the anaesthetic theatre educational 

environment (16). 

Three studies which were conducted in the United Kingdom (16), Iran (24) and 

Pakistan (25) utilised the ATEEM questionnaire and these studies revealed that 

respondents experienced the theatre educational environment more positively 

than negatively, but with room for improvement. A qualitative study at the 

University of the Witwatersrand (Wits) in 2017 by Cuthbert (26), found that overall 

the Wits Department of Anaesthesiology was a positive place in which to learn, but 

some anaesthesiology registrars experienced their environment as suboptimal and 
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described it as stressful, exhausting and competitive. Limited research 

investigating the anaesthetic theatre educational environment has been identified 

in South Africa. There is currently little understanding of the anaesthetic theatre 

educational environment at Wits. 

4.2 Aim and objectives 

4.2.1 Aim 

The aim of this study is to describe the educational environment in theatre for 

anaesthesiology registrars in the Department of Anaesthesiology at Wits. 

4.2.2 Objectives 

The primary objective of this study is to assess the theatre educational 

environment using the adapted ATEEM questionnaire which includes the following 

domains:  

• autonomy 

• perceptions of atmosphere 

• workload, supervision and support 

• perceptions of teaching and teachers 

• learning opportunities and orientation to learning. 

 

The secondary objectives of this study are to compare the adapted ATEEM 

scoring between: 

•  junior and senior registrars 

•  each year of registrar training  

•  male and female registrars 

•  the different hospitals. 

4.3 Research assumptions 

The following definitions will be used in this study. 
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Registrar: is a qualified doctor who is registered with the Health Professions 

Council of South Africa as a trainee anaesthesiologist. 

Junior registrar: is a registrar who has completed more than three months but 

less than two years of training. 

Senior registrar: is a registrar who has completed two or more years of training. 

ATEEM: is an instrument developed for the objective measurement of the 

educational environment in theatre for anaesthetic trainees (16). 

4.4 Demarcation of study field 

The study will be conducted in the Department of Anaesthesiology, affiliated to the 

Faculty of Health Sciences of Wits. The staff complement of the department is 74 

consultants, 108 registrars and 22 medical officers. The hospitals on the central 

training platform of the Department of Anaesthesiology are: 

• Charlotte Maxeke Johannesburg Academic Hospital, a 1200-bed central 

hospital 

• Chris Hani Baragwanath Academic Hospital, a 2880-bed central hospital 

• Helen Joseph Hospital, a 500-bed tertiary hospital 

• Rahima Moosa Mother and Child Hospital, a 338-bed regional hospital. 

4.5 Ethical considerations 

Approval to conduct the study will be obtained from the Human Research Ethics 

Committee (Medical) and the Graduate Studies Committee of Wits. Further 

approval was obtained from the Head of Department of Anaesthesiology 

(Appendix 1). Permission to use and to adapt the ATEEM questionnaire for this 

study was granted by Roff, one of the developers of the ATEEM questionnaire 

(Appendix 2).  

This study will use an anonymous self-administered questionnaire. Once the study 

is approved, registrars will be approached at departmental academic meetings, an 

explanation of the study will be given, and they will be invited to participate. Those 

agreeing to participate in the study will be given an information letter (Appendix 3), 
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outlining the purpose of the study and what will be required of them, as well as the 

questionnaire (Appendix 4). Completion of the questionnaire will be voluntary and 

consent will be implied on the return of the questionnaire. 

Questionnaires will contain no identifying information. However, they will be 

numbered for the response rate calculation. Upon completion, the questionnaires 

will be folded and then placed in a sealed box at the exit of the meeting venue. 

Only the researcher and supervisors will have access to the raw data. These 

measures will ensure anonymity and confidentiality. The researcher is a registrar 

in the department and those completing the questionnaires are not subordinate. 

Should the research reveal a suboptimal educational environment, the Head of the 

Department of Anaesthesiology will be made aware of the results.  

The raw data will be stored securely in a locked cupboard for six years after 

completion of the study. The study will be conducted according to the principles of 

the Declaration of Helsinki (27) and the South African Guidelines for Good Clinical 

Practice (28). 

4.6 Research methodology 

4.6.1 Research design 

A prospective, contextual, descriptive research design will be followed in this 

study. 

In a prospective study, a selected population is followed over a period of time and 

thereafter an outcome is measured (29). This study will be a prospective study as 

the data will be collected at the time the study takes place.  

A contextual study is one that takes place amongst a specific group or population 

referred to as a “small-scale world” (30). Examples of this can be a ward or a clinic 

in the hospital. This study is contextual as it will be conducted amongst registrars 

working in the Department of Anaesthesiology at Wits.  
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A descriptive study aims to examine certain characteristics of a population, without 

establishing a causal link, as they would naturally occur (29). This study will 

describe the current theatre educational environment that registrars experience. 

4.6.2 Study population 

The study population consists of all registrars that have completed at least three 

months of training in the Department of Anaesthesiology at Wits. 

4.6.3 Study sample 

 Sample size 

The sample size will be realised by the response rate. The Department of 

Anaesthesiology has a total of 108 registrars. Questionnaires will be administered 

to the entire accessible population. A minimum response rate of 60% is 

considered acceptable (31). 

Sampling method 

In this study, a convenience sampling method will be used. Convenience sampling 

is a method whereby participants who are readily available to the researcher will 

be enrolled (29). All registrars who have completed at least three months of 

training in the Department of Anaesthesiology will be invited to participate in the 

study. 

Inclusion and exclusion criteria 

The inclusion criterion for this study is registrars agreeing to participate. 

The exclusion criteria for this study are: 

• incomplete questionnaires 

• newly appointed registrars who have not yet completed a three-month 

rotation. 
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4.6.4 Data collection 

 Questionnaire development 

After reviewing the literature, a questionnaire that was developed by Holt and Roff 

(16) to assess the educational environment for trainee anaesthesiologists in 

theatre was identified. Permission to use and to adapt the questionnaire was 

obtained from Roff (Appendix 2). The ATEEM questionnaire consists of 40 items. 

The ATEEM questionnaire was adapted, in consultation with an anaesthesiologist 

with expertise and experience in medical education, to contextualise it to the South 

African environment.  

One further item, asking about the presence of racial discrimination, was added to 

the original questionnaire. The reason for this is that racial discrimination remains 

an ongoing problem in South Africa. According to a survey conducted in 2015, the 

majority of South African citizens (56%) believe that they are treated unequally by 

employers due to race (32). 

The self-administered questionnaire consists of two sections. Section 1 will 

request the following demographic information from the participants: 

• sex 

• year of registrar training 

• the last hospital at which they completed a three-month general rotation. 

Section 2 will have a total of 41 statements pertaining to the theatre educational 

environment. The level of agreement with each statement will be rated using a 5-

point Likert scale ranging from “Strongly agree” to “Strongly disagree”. 
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These 41 items are clustered into five domains:  

• autonomy  8  items items  5, 10, 15, 20, 25, 29, 33, 36 

• perceptions of 

atmosphere 

11 items items  4, 9, 14, 19, 24, 28, 32, 35, 

           38, 40, 41 

• workload, supervision and 

support 

 7  items items  3, 8, 13, 18, 23, 27, 31 

• perception of teachers 

and teaching 

 5  items items  2, 7, 12, 17, 22 

• learning opportunities and 

orientation to learning. 

10 items items  1, 6, 11, 16, 21, 26, 30,  

           34, 37, 39 

   

Data collection 

Once all approvals that are required have been obtained, registrars will receive an 

explanation of the study and will be invited to participate in the study at 

departmental academic meetings. Those agreeing to participate will receive the 

information letter (Appendix 3) and the questionnaire (Appendix 4). The 

questionnaire will take approximately 20 minutes to complete. The researcher will 

be available throughout to address any queries. Participants will be asked to fold 

and place the questionnaires in a sealed data collection box at the exit of the 

meeting venue.   

4.6.5 Data analysis 

Data will be entered into a Microsoft Excel spreadsheet and will be analysed using 

the statistical program STATA (StataCorp) version 15. Each of the 41 items which 

form part of the questionnaire will be allocated a score ranging from 0 − 4 based 

on the level of agreement with each statement. Scoring will be as follows: 

• strongly agree 4 

• agree 3 

• unsure 2 

• disagree 1 

• strongly disagree 0 
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Three of the 41 items (4, 24 and 41) are negative statements and reversed scoring 

applies to these items. A maximum score of 164 is possible for the questionnaire. 

Categorical variables will be described using numbers and percentages. The total 

score will be reported on an interval scale. The interval scale will be as follows:   

• 0 – 41 Very poor educational environment 

• 42 – 82 Plenty of problems with the educational environment 

• 83 – 123 More positive than negative, but there is room for 

improvement 

• 124 – 164 Excellent educational environment (14). 

The score for each of the five domains will also be calculated and reported on an 

interval scale. Categorical variables will be described using numbers and 

percentages. Normally distributed data will be described using means and 

standard deviations and non-normally distributed data using medians and 

interquartile ranges. Comparisons between junior and senior registrar scores and 

the scores of male and female registrars will be done using the independent t-test 

or Mann Whitney test depending on the distribution of the data. Comparisons 

between the scores for each year of training and the scores for the different 

hospitals will be done using the analysis of variance (ANOVA) test and post-hoc 

tests will be performed if required. A p-value of <0.05 will be considered 

statistically significant. 

4.7 Significance of the study 

The foundation for improving the health and safety of patients starts with the 

education of health care providers (22). Adult learning theories have emphasised 

that teaching is as much about the environment in which learning takes place as it 

is about imparting knowledge (33). 

The educational environment is a major contributor to the quality of postgraduate 

medical education programmes and has been receiving increasing attention over 

the years (2, 18, 22). In addition to affecting students’ academic achievements and 

success (18, 19), the educational environment may impact on students’ motivation 

(21-23), behaviour (22, 34), attitude (22, 34), well-being and happiness (22), 
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burnout rates (20), career satisfaction (17, 18), and studying and learning 

approaches (16, 35, 36).  

The quality of the theatre educational environment for anaesthesiology registrars 

at Wits is yet to be explored quantitatively. However, in light of the fact that a 

supportive learning environment is fundamental to the professional development, 

moral development and well-being of anaesthetic trainees, this educational 

environment needs to be assessed to ultimately ensure a quality postgraduate 

medical education programme that produces competent specialists that provide 

the safest and highest quality of care to patients. 

4.8 Validity and reliability of the study 

According to Botma et al. (37) validity of a study is defined as “the degree to which 

a measurement represents a true value” and the reliability of a study refers to the 

consistency with which a measure is achieved and the extent to which random 

error occurs. 

The validity and reliability of this study will be ensured by:  

• applying an appropriate study design 

• having a representative study sample 

• inviting all registrars to participate, thereby eliminating selection bias 

• using a questionnaire that has been previously validated and now 

adapted for the South African context 

• the questionnaires being completed in a non-threatening environment 

and by folding and placing questionnaires in a sealed box 

• the researcher being available throughout to answer any questions 

• data analysis being done in consultation with a biostatistician. 

The internal reliability of the adapted ATEEM instrument will be measured using 

the Cronbach’s alpha coefficient. A Cronbach’s alpha of 0.7 or more is generally 

considered to be an acceptable internal reliability (38). 
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4.9 Potential limitations 

The limitations of this study are that: 

• the study will be contextual to the Department of Anaesthesiology at the 

University of the Witwatersrand, and therefore the results of the study 

may not be generalisable to anaesthesiology departments at other 

institutions.  

• a convenience sampling method will be used. This method may not 

adequately represent the perceptions of all registrars in the department. 

4.10 Project outline 

4.10.1 Time frame 

Activity Aug 

2018 

Sept-

Oct 

2018 

Nov 

2018 

Jan-

Feb 

2019 

Mar-

May 

2019 

Jun 

2019 

Jul-

Aug 

2019 

Sept 

2019 

Literature 

review 

        

Proposal 

preparation 

        

Ethics and 

postgraduate 

submission 

        

Ethics and 

postgraduate 

approval 

        

Data collection         

Data analysis         

Draft article         

Submission         
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4.10.2 Budget 

Item Number Cost Total 

Printing 1000 R1/page R1000 

Binding 4 R200 R800 

Total   R1800 

The Department of Anaesthesiology will bear the cost of printing and paper for the 

proposal, ethics and postgraduate approvals. 
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4.12 Appendices 

Appendix 1 Letter to the Head of Department of Anaesthesiology 
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Appendix 2 Permission to use the ATEEM questionnaire 
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Appendix 3 Study information sheet   

Dear Colleague 

Hello, my name is Saad Khan, and I am a registrar in the Wits Department of 

Anaesthesiology. I would like to invite you to participate in my M Med research 

study titled: Evaluation of the anaesthetic theatre educational environment at 

the University of the Witwatersrand. 

The aim of this study is to describe the educational environment in theatre for 

anaesthesiology registrars in the Department of Anaesthesiology at the University 

of the Witwatersrand. This will be determined by a self-administered questionnaire. 

Completion of the questionnaire will provide an indication of the current theatre 

educational environment and could help with identifying problem areas and 

implementing strategies to improve the educational environment, to the benefit of 

current and future anaesthetic trainees. 

Participation in the study is completely voluntary and consent will be implied on 

completion of the questionnaire. All information provided will remain strictly 

confidential and anonymous, as no personal details will be required and only the 

researcher and supervisors will have access to the raw data. There will be no 

penalty or repercussions for not participating in the study. There are no risks, costs 

and payments associated with the completion of the questionnaire. 

The questionnaire should not take longer than 20 minutes to complete. All 

questionnaires, whether completed or not, should be folded and then returned by 

placing them in the sealed data collection box. The numbering of the 

questionnaires is simply for data capturing purposes and can in no way identify the 

participant. No incentives will be provided for completing the questionnaire. 

Please ensure that you understand the above information prior to completing the 

questionnaire. 
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The Human Research Ethics Committee (HREC)(Medical) (M181049) and the 

Graduate Studies Committee of the University of the Witwatersrand have 

approved this study. 

Any questions or concerns regarding this study can be directed to the following 

people:  

 Professor C Penny (chairperson of the HREC): (011) 717 2301    

Clement.Penny@wits.ac.za 

 Zanele Ndlovu (HREC administrator):     (011) 717 2700                

Zanele.Ndlovu@wits.ac.za  

 Rhulani Mukansi (HREC administrator):    (011) 717 1234 

      Rhulani.Mukansi@wits.ac.za 

 Saad Khan (researcher):                 073 224 0035 

saadkhan@live.co.za 

 

Thank you for reading this study information sheet. 

Dr. Saad Khan 

October 2018 

 

 

 

 

 

mailto:saadkhan@live.co.za
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Appendix 4 Adapted Anaesthetic Theatre Educational 

Environment Measure (ATEEM) Questionnaire 

Section 1- Demographic information 

1.1 Sex  

Male  

Female  

 

1.2 Year of registrar training   

1st year  

2nd year  

3rd year  

4th year or more  

  

1.3 Before the current rotation, at which 

hospital did you last complete a three-month 

general (non-specialist) rotation?  

 

Chris Hani Baragwanath Academic Hospital  

Charlotte Maxeke Johannesburg Academic 

Hospital 

 

Helen Joseph/ Rahima Moosa Mother and Child 

Hospital 

 

 

Section 2- Adapted ATEEM questionnaire 

Please indicate whether you Strongly Agree, Agree, are Unsure, Disagree or Strongly 

Disagree with the following statements as it applies to your own feelings about theatre 

teaching in the hospital where you last completed a three-month general 

rotation. 

PLEASE ANSWER ALL QUESTIONS. 
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1.  There are opportunities for learning all desired 

clinical skills 

     

2.  The teaching helps to develop my confidence      

3.  I receive effective supervision from the 

consultants 

     

4.  Surgeons do not like the noise of theatre 

teaching 

     

5.  Teaching is done at appropriate times not 

affecting vigilance 

     

6.  I receive theatre teaching in areas targeted at 

my learning needs 

     

7.  The teachers help to develop my competence      

8.  My consultants are accessible for advice      

9.  I experience friendly relations with my 

consultants in theatre 

     

10.  I am aware of my anaesthetic role in theatre      

11.  I have opportunities to learn and practise a 

variety of clinical procedures 

     

12.  The consultants in this hospital interact well with 

trainees 

     

13.  There is an informative anaesthetic trainee 

handbook 

     

14.  The people I work with are friendly      
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15.  I feel responsible and accountable for the care 

given to my patients 

     

16.  I am able to acquire adequate technical skills in 

this post 

     

17.  My consultants are fair in their evaluations      

18.  At this hospital I have access to help from more 

experienced colleagues 

     

19.  My consultants promote an atmosphere of 

mutual respect 

     

20.  I have an appropriate level of clinical 

responsibility 

     

21.  There are good opportunities for trainees who 

fail to complete their training satisfactorily 

     

22.  My consultants are clear in their teaching      

23.  Whenever I should participate in formal 

educational programmes, I get relief from theatre 

duties 

     

24.  There is sex or gender discrimination in this post      

25.   I am clear about the learning objectives of the 

theatre teaching session 

     

26.  There is a clinical training programme here that 

allows me to get first-hand experience in a range 

of procedures 

     

27.  I receive the necessary clinical supervision      

28.  I feel part of a team working here      
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29.  I discuss the anaesthetic plan of cases with the 

consultant 

     

30.  I have the opportunity to acquire the appropriate 

practical procedures for my level of training (e.g. 

fibreoptic intubation/ nerve blocks) 

     

31.  My workload in this hospital is manageable      

32.  I have good collaboration with theatre staff      

33.  I am encouraged to visit patients pre-operatively      

34.  I have the opportunity for on the job learning      

35.  My consultants have established good rapport 

with me 

     

36.  I am encouraged to participate in the theatre 

setting 

     

37.  There is a systematic clinical training programme      

38.  I feel able to ask the questions I want      

39.  Much of what I learn seems relevant to my 

career 

     

40.  I feel comfortable in theatre socially      

41.  There is racial discrimination in this post      

 

Thank you for taking the time to complete the questionnaire 
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Section 5 Annexures 

5.1 Ethics approval 
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5.2 Graduate studies approval 
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5.3 Turnitin report 

 


