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Introduction: Medical education standards influence the academic performance and clinical competencies of medical students as 
career practitioners. With the rising demand for teaching innovation and technological advancement in medical education, clinical 
teaching in China has faced many challenges, which necessitate a re-evaluation of traditional educational approaches. To overcome 
these challenges, the tertiary hospital in Guangzhou and the medical school in Macau have initiated the reform of clinical teaching in 
an undergraduate teaching program with a specific project for Macau medical students to perform clinical placement in anaesthesia at 
the tertiary hospital in Guangzhou. The project was co-led and co-chaired by both institutions and coordinated by the Anaesthetic 
Department, International Office, and Medical Education Department at the tertiary hospital in Guangzhou. This project aimed to 
analyse students’ anaesthetic placement experiences to illustrate the effectiveness of collaborative teaching and the development of 
a student-co-designed curriculum.
Methods: The participating medical students attended the anaesthetic placement at the tertiary hospital in Guangzhou, which is 
scheduled to spend one day in operating theatres, recovery rooms, and central theatre pharmacies under supervision. All participating 
students provided post-placement feedback by answering a pre-designed enquiry questionnaire to develop a co-designed curriculum. 
Post-placement feedback, including written reflections in response to the enquiry questionnaires, was collected and semantically 
analysed.
Results: Post-placement feedback in response to the enquiry questionnaires was presented as themes, which formed the core elements 
of the student-co-designedanaesthetic placement curriculum.
Conclusion: This study demonstrates the effective implementation of collaborative teaching and curriculum co-designed in anaes
thesia education at a tertiary hospital in the “Greater Bay Innovative Zones of China”. This curricular design model facilitates the 
development of a student-centred anaesthetic curriculum for better clinical teaching and learning.
Keywords: student-centred curriculum, curriculum co-design, anaesthetic placement, clinical teaching, clinical learning

Introduction
The standard of medical education is influencing the academic performance of medical students and their subsequent 
career clinical practice as competent practitioners within the health care system.1–4 As the demand for introducing 
innovative teaching and learning models with modern technology into medical education in China increases, clinical 
teaching and learning have encountered many challenges.5 Clinical teaching and learning have taken the centre stage of 
the medical education reform in China, under the theme of “Education and Training Programme for Excellent 
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Physicians”.1,6 As the reform is underway, the tertiary hospital in Guangzhou and the medical school in Macau have 
signed a memorandum of understanding for pre-intern year medical students’ teaching and learning exchange with 
Macau medical students to undertake clinical placement in disciplines of medicine, surgery, anaesthesia, and paediatrics 
at the tertiary hospital in Guangzhou. The discipline of anaesthesia has been leading the conceptualisation of this study in 
collaboration with both institutions’ directors and coordinators at the departments of anaesthesia, international affairs, 
and medical education at the tertiary hospital in Guangzhou.

The study aims to reflect on students’ anaesthetic placement experiences to showcase the collaboration and co-design 
model approach in developing student-centred curriculum for the anaesthetic placement in China’s “Greater Bay 
Innovative zones” by the joint expertise teams from both institutions. In contrast to the traditional curriculum design, 
modern curriculum design requires not only specific learning objectives but also specific time allocation and other 
relevant influencing factors. One of the most relevant factors in today’s rapidly changing landscape of curriculum design 
is the concept of “Co-Design”, which engages students by curriculum designers in providing feedback and completing 
pre-designed questionnaires by students as shared responsibilities with curriculum designers to refine and enhance the 
curriculum.7 This study reports the results of feedback to pre-design enquiry questionnaires distributed to exchanged 
students having completed a one-day anaesthesia placement as part of a students’ co-designed process, aiming to develop 
a more comprehensive and co-designed curriculum for future students from both institutions during anaesthetic 
placement.

Materials and Methods
Study Design and Setting
Fourteen pre-intern year medical students from a medical school in Macau attended a one-day anaesthetic placement at 
the tertiary hospital in Guangzhou. The international collaboration offices at both institutions delegated a senior 
anaesthetist to coordinate the plan for curricular integration through this exchange program to upgrade the plan to 
a student-centred co-design curriculum in China’s “Greater Bay Innovative Zones”. On completion of the one-day 
anaesthetic placement, our study administered a pre-designed questionnaire, which is a validated and modified survey 
instrument used by some co-authors in several previous published studies8–11 to collect participants’ feedback and 
reflections. The pre-designed questionnaire was modified to be relevant to the discipline of anaesthesia by three 
anaesthesiologists from survey questionnaires in previous published studies.8–11 The modified survey questionnaire 
was then further validated through pilot testing of the survey by a panel of expert clinicians, including anaesthetists, 
surgeons, physicians and experienced medical educators.

Placement Schedule and Activities
During this supervised placement, the participating students were scheduled to spend the entire morning and early 
afternoon in the operating theatres, post-anaesthesia care unit, and central theatre pharmacy to learn clinical anaesthesia 
under the guidance of experienced anaesthesiologists (Table 1).

This one-day placement aims to provide students with a comprehensive introduction to anaesthesiology, equipping 
them with foundational anaesthesia knowledge and clinical expertise understanding which are required by clinicians 
irrespective of their career choice of specialty. The intended learning outcomes fit into part of the overall training with 
surgical specialties, and included the following items: 1) pre-operative assessmenty; 2) management of airway and fluid 
balance; 3) anaesthesia types with indications and contraindications; 4) pharmacology of anaesthetics; 5) induction and 
airway maintenance; 6) intraoperative monitoring; 7) common anaesthetic procedures and techniques; 8) complications 
associated with anaesthesia; 9) post-anaesthesia monitoring; and 10) indications and contraindications of mechanical 
ventilation and resuscitation.

All participating students were invited via an online portal to provide post-anaesthesia clerkship feedback by 
answering a pre-designed questionnaire (Figure 1). The pre-designed questionnaire included five quantitative questions 
using a Likert scale and sixteen qualitative/open-ended questions relevant to curriculum design, designed to gather 
student input for developing a student-centred co-designed curriculum. Fourteen responses were received with feedback 
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and reflection data, indicating a response rate of 100%. To ensure the reliability of students’ feedback and reflections, the 
pre-designed questionnairewas completed anonymously via an online portal.

Data Collection and Analysis
After completing the placement, students’ responses to the pre-designed questionnaires were collected via an online 
anonymous portal established by the main authors at the Guangzhou tertiary hospital anaesthetic department to monitor 
and verify inter-rater reliability as well as to ensure the validation of the coding method. High inter-rater reliability has 
been observed in our study, indicating higher rating consistency and lower discrepancy with pilot testing of the survey 
questionnaire among expert clinicians. Qualitative data from written reflections and feedback responses were analysed 
manually using descriptive and semantic analysis to ensure the accuracy.12

Consent for Participation
Written informed consent was obtained from all participants via an online invitation including the participant information 
and consent form, with the consent for the publication of participants’ anonymised responses.

Results
Fourteen students, including six males and eight females, responded to the post-placement pre-designed questionnaire 
with the following illustrated themes generated by thematic analysis. These themes formed the basis of the supervisors’ 
and students’ co-designed anaesthetic placement curriculum, which are summarised at the end of each theme topic.

Table 1 Anaesthesia Placement Daily Schedule

Time and 
Duration

Teaching and Learning Activity and Sites; Students’ Grouping

07:30–08:30 Introduction for the day. Students are divided into three groups, each led by a tutor in different operating rooms for bedside 

teaching. Activities include learning general anaesthesia basic procedures (induction, intubation, arterial and central insertion), 

and cardiac and neurological monitoring.

08:30–09:30 Introduction to the central pharmacy at the anaesthesia department. Students learn about different anaesthetic agents, 

including sedatives, analgesics, muscle relaxants, antiemetic and local anaesthetics.

09:30–10:30 Observation of anaesthetic procedures focusing on epidural anaesthesia and lumbar puncture for intrathecal injection for 
acute chronic pain management at the bedside in different operating rooms.

10:30–11:30 Observation of intraoperative monitoring and special surgery anaesthesia (eg, heart bypass surgery) at the bedside in different 
operating rooms.

11:30–12:30 Debrief session with a discussion on learning points, reflection and feedback. Each student has a 3–5-minute presentation on 
one of their observed cases.

12:30–13:00 Lunch Break

13:00–14:00 Observation of post-operative monitoring and management in the post-anaesthesia care unit.

14:00–15:00 Observation of anaesthesia for endoscopy with sedation to achieve pain-free gastrointestinal endoscopy at the endoscopy 

suite within the Department of Gastroenterology.

15:00–15:30 Debrief session for discussion about learning points, reflection and feedback for the afternoon activities.

15:30–16:30 Interactive case presentation by the chief supervisor to discuss complications associated with sedatives and corresponding 
monitoring and management.

16:30–17:00 Questions and Answers section. Take-home message and summary of learning points.
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Figure 1 Post-anaesthesia placement feedback questionnaire for students. 
Notes: The structured questionnaire was administered to medical students from the Macau University of Science and Technology after completing their anaesthesia 
placement. It consisted of 21 questions covering students’ prior expectations, perceptions of teaching models, adequacy of case preparation, opportunities for interaction 
with supervisors, knowledge and skill acquisition, and overall satisfaction with the placement. The questionnaire also collected suggestions for improving teachingduring the 
anaesthesia placement and input for the co-designed curriculum.
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Theme 1: Students’ Learning Expectations and Definitions of Anaesthesia Before the 
Anaesthesia Placement
The thematic analysis created three groups of expectations and definitions as follows.

Group 1: The students were accepting whatever would be provided to them by the tutor and had no clear thoughts 
about what anaesthesia should be like prior to the placement.

Group 2: Students expected to learn about general procedures preparing patients for surgery, including pre-operative 
assessments, common types of anaesthesia, intra-operative monitoring, and post-operative recovery. Their understanding 
of anaesthesia was centred on pain insensitivity and reduced consciousness by administering drugs before surgery.

Group 3: Students sought a deeper understanding of anaesthesia, including knowledge of various anaesthetic 
agents, routes of administration, choosing clinically appropriate drugs in a real-life setting, and monitoring adverse 
effects and complication management. The layman’s definition of anaesthesia by the students was the use of different 
medications to induce a temporary loss of sensation and awareness, ensure the maintenance of vital signs, and relieve 
post-surgical pain.

Supervisors’ and students’ input summary for the co-designed anaesthetic placement curriculum: The co-designed 
curriculum would enable three cohorts of students with different levels of expectations with bedside anaesthetic learning 
to meet the expectations of group 2 students as the basic entry level of anaesthesia training for doctors in non-anaesthesia 
specialties. Combining group 2 and 3 expectations will be the advanced level of anaesthesia training for doctors in both 
non-anaesthesia specialties and anaesthesia specialties training, including general practitioner (GP) subspecialty training 
as a GP anaesthetist.

Theme 2: Students’ Preferences and Beliefs of Teaching Models Used in Achieving 
Better Learning Outcomes
Case-based learning and lectures are equally rated as the most preferred teaching models by the students, followed by 
clinical bedside teaching and problem-based learning to be rated equally in second place (Figure 2A).

Supervisors’ and students’ input summary for the co-designed anaesthetic placement curriculum: The co-designed 
curriculum will enable the weighted distribution based on the time allocation of “Case-based learning and lectures” being 
55% and “clinical bedside teaching and problem-based learning” being 45%.
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Figure 2 Teaching Models: (A) Preferences for teaching models; (B) Students’ responses on whether visiting the central pharmacy of the anaesthetic department is 
appropriate for students’ learning.
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Theme 3: Students’ Perception of Case Preparation for Theatre-Bedside Clinical Learning
Most students (92.86%) reported that the cases prepared for the one-day anaesthesia placement were adequate. 
Furthermore, all students (100%) agreed that case preparation allowed sufficient time for case interaction and discussion 
with supervisors. Additionally, all students (100%) felt that the proportion of cases allocated for bedside teaching inside 
operating theatres and small-group teaching in the tutorial room were appropriate. Specifically, the placement included 
5–7 cases of bedside teaching in operating theatres and 1–2 cases of small-group teaching in the tutorial room. This 
distribution was designed to ensure a balanced educational experience across different teaching environments.

In terms of the most memorable case of the day, eight out of 14 students considered the case of small-group teaching 
to be the most memorable, while five students preferred the cases presented during bedside teaching. Additionally, one 
student felt that all cases, from both bedside and small-group teaching, were equally memorable.

Supervisors’ and students’ input summary for a co-designed anaesthetic placement curriculum: The co-designed 
curriculum will enable the delivery of one case as the most memorable case and six cases for bedside teaching in 
operating theatres.

Theme 4: Learning Anaesthetic Medications and Their Routes of Administration
Placement allocated time for students to visit the central pharmacy of the Department of Anaesthesia. The majority of the 
students (64.29%) strongly agreed that visiting the central pharmacy was an effective approach to learn about the process 
of anaesthesia, with 35.71% agreeing with this approach (Figure 2B). This visit was considered a valuable educational 
experience.

Supervisors’ and students’ input summary for the co-designed anaesthetic placement curriculum: The co-designed 
curriculum will allocate at least 30 minutes/up to 60 minutes (after the bedside teaching cases) to visit the central 
pharmacy of the Department of Anaesthesia with educational discussions associated with bedside teaching cases in 
operating theatres.

Theme 5: Students’ Feedback on the Overall Curriculum Design of the One-Day 
Anaesthesia Placement
The data showed that 71.43% of the students felt the one-day placement enabled them to freely describe all the different 
anaesthetic concepts (such as induction) and commonly used anaesthetic medications during anaesthesia (Figure 3A). In 
addition, 85.71% of the students felt confident describing common anaesthetic complications, including pre-operative, 
intra-operative, and post-operative complications, following placement (Figure 3B). However, 28.57% of the students felt 
that the one-day placement had not given them enough contact hours to consolidate what they had learned in one day, and 
they suggested repeating the same one-day curriculum for two days, or even one week.

(A) Percentage of medical students (n=14) 
who feel the placement enables them to freely describe 

anaesthetic concepts and medications

71.43%  Yes

7.14%  No

21.43%  Not sure

(B) Percentage of medical students (n=14) 
who feel the placement enables them to freely describe 

anaesthetic complications afterwards

85.71%  Yes

14.29%  Not sure

Figure 3 (A) Students’ feedback on the placement’s enabling effects on their ability to freely describe anaesthetic concepts and medications; (B) Students’ response on the 
placement’s enabling effects on their ability to freely describe anaesthetic complications.
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All students agreed that anaesthesia should be an independent placement, which provided many opportunities to learn 
clinical skills (Figure 4A) and enabled knowledge translation into clinical practice (Figure 4B). Overall, all students were 
satisfied with the placement (Figure 4C) and expressed willingness to help co-design an anaesthesia curriculum by giving 
feedback to supervisors who developed the one-day plan/schedule of anaesthesia placement.

Supervisors’ and students’ input summary for co-designed anaesthetic placement curriculum: The co-designed 
curriculum will be weighted distribution of the following items: 1) introductory lectures including basic knowledge of 
anaesthesia, such as induction and recovery for 60 minutes; 2) six cases of bedside teaching for 240 minutes (every 
60 minutes with 15 minutes break time then total 300 minutes for the section), 3) visiting the central pharmacy for 
60 minutes, 4) case-based learning and summary lectures with the most memorable case for 60 minutes; and 5) 
introduction of two days into the co-designed curriculum by repeating items 2, 3, and 4.

Discussion
The feedback and reflection from the students underscore the necessity for a student-centred co-designed curriculum in 
anaesthetic placement, aligning with contemporary educational models that emphasise active learner involvement. 
Anaesthesia placement is an essential educational experience which is often overlooked by many medical schools, and 
many consider anaesthesia placement only for those who have a career interest in anaesthesia.13 With respect to the 
generated themes in our study focusing on what we should teach in anaesthetic placement, there have been numerous 
educational studies by curricular designers to define what should be in anaesthesia placement,14,15 however there was 
a lack of consensus opinions, albeit with some similarities outlined in the literature initially identified by Cooper and 
Hutto16 as follows: (1) resuscitation, (2) practical procedures, (3) consent and ethics, (4) rapid history taking and 
preoperative assessment, (5) pre-admission assessment, (6) acute and chronic pain control, (7) recovery ward experience, 
(8) fluid balance and clinical pharmacology, and (9) intensive care and the consequences of technological medicine. The 
above nine points has clearly reflected in our study by showing the incorporation of our students’ expectations of what 
should be learned into our supervisors’ desire in developing a consensus and student co-designed curriculum framework. 
As evidence demonstrating how to prepare a consensus curriculum framework to guide undergraduate education in 
anaesthesia,17 the consensus guide proposes eight domains of anaesthetic and critical care practice, setting out what 
everyone believes to be the key capabilities of a competent anaesthetist, including (1) manipulation of consciousness 
(sedation, anaesthesia, and psychological techniques, eg anxiety management), (2) airway management, (3) circulation 
management, (4) pain management, (5) Preoperative assessment: understanding and communication of risk and safety, 
and discussion and decision-making relating to the appropriateness of interventions; (6) operating theatre/perioperative 
management and leadership; (7) specific and generic procedural skills; (8) discussions around end-of-life care; and (9) 
recognition and care of the deteriorating patient. This consensus guide has defined the academic contents of the curricular 
framework, which has echoed the results of our study. With these framework curricula in place, a formal curriculum 
rather than a placement schedule or plan will be important for any anaesthetic placement to ensure the delivery of 
knowledge and skills for clinical competency in a supervised and structured way.
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Figure 4 (A) Students’ perception on whether the placement helps more clinical skill acquisition; (B) Students’ perception on whether the placement helps more 
knowledge acquisition; (C) Students’ satisfactory rating with the placement overall.
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In our study, the students’ reflections on the delivery of the student co-designed anaesthetic curriculum with an 
innovative, structural and student-centred teaching model, highlighting the novelty of our study results being both 
student-centred and student co-designed. A study conducted in Palestine examined a two-week anaesthetic placement of 
senior medical students and concluded that educators used active and effective teaching or training approaches less 
frequently during the anaesthesia placements, leading to medical student dissatisfaction with their competencies after 
their anaesthesia placement,18 claiming a lack of structured curriculum. To build a structural curriculum with a student 
co-designed model is what our current research outcome demonstrates, and where our research results’ novelty lies. In 
addition, modern-time curricula focus less on the acquisition of knowledge and instead on achieving competencies to 
equip students to work in complex clinical settings.19 Our research results have highlighted the modern-time curricula 
focus on participating students’ competency achievement by delivering a student-centred curriculum in real-life clinical 
setting. Another critical point has been shown with clinical setting being the centrepiece of learning objectives and 
outcomes. Guided by learning objectives and outcomes, students’ learning needs include facts, values, attitudes, and 
behaviour with emerging new theories of learning emphasis on the views with learning as the consequence of an 
individual’s interpretation and interaction with their environment.19 Learners become proactively involved in curriculum 
design, while teachers are conduits of factual content and even more important as “enablers” for accessing to 
a community of learning.20 Our results have certainly showcased participating students’ active engagement in curriculum 
design for improving their factual knowledge. Factual knowledge is only complete when there is a combined array of 
knowledge communication, moral and ethical dimension to complement cognitive understanding. To achieve all these 
facets of clinical reasoning learning, it is critically important that adequate time for anaesthetic placement is stated clearly 
to be allocated in the clinical environment.21 The time factor is also an important feedback point from the participating 
students in our study, which is consistent with international literature.

Modern curriculum design requires not only specific learning objectives but also specific time allocation and other relevant 
influencing factors. One of the most relevant factors in today’s rapidly changing landscape of curriculum design is the concept 
of “Co-Design” especially our current study’s student-centred co-design approach of inviting students to enquire and query the 
curriculum as well as to give feedback and answer the predesigned questionnaire. Students’ queries, enquiries, feedback, and 
answers to the questionnaires were then incorporated into developing and updating the placement curriculum.

Co-design, known as collaborative design, is an act of co-creation in reference to any action of “collective inquiry and 
creativity”22 with the concept of “shared responsibility” and the application of co-creation to the full design process.23,24 

Through the students’ feedback with answers to the collective enquiry, our current study clearly reflected the concept of 
co-design curriculum, which is a mindset change for both students and teachers, an innovative method of curriculum 
design, and a collection of enquiry tools and survey of students’ expectations that span across the design process. This 
design process has been demonstrated in previous research.25 Furthermore, co-design can be described as a combination 
of collaborative inquiry and expectations,26 which has been clearly shown in our study that both teachers and students 
come together to identify and inquire into the need for a mutually agreeable curriculum, design it, apply it and evaluate it. 
The co-design curriculum embraces both students’ and teachers’ expectations, experience and expertise to discuss ideas 
about developing and evaluating the curriculum, in which this approach has been seen in our study as well as in another 
study.26 The extent to which different participants are able to engage in these activities of discussion, expression, sharing, 
and negotiating strongly affects the end-result of the collaboration and the effectiveness of the team.26 The newly 
developed co-design curriculum (Supplementary Material) has showcased the engagement of students as a co-design 
partner in our study, which has been well described in a university handbook.27

Limitations
This study had two limitations. First, the number of students involved in the co-design process was relatively small, which 
may not have fully captured the diverse perspectives and contributions of a larger group of students. This limitation could 
affect the comprehensiveness of student feedback incorporated into curriculum design. Second, there were an insufficient 
number of supervisors available for bedside teaching, which may have impacted the quality and breadth of the hands-on 
learning experience during placement. Finally, the one-day curriculum may limit the learning opportunities of bedside 
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teaching, as reflected by some students’ statements of inadequate contact hours to consolidate the one-day learning and fully 
achieve specific learning objectives. Future studies are being planned to address these limitations.

Conclusions and Future Perspectives
This study highlighted collaborative teaching and learning in anaesthesia through anaesthetic curricular co-design at a tertiary 
hospital in China’s “Global Innovation Hub” zones. By integrating supervisors’ discipline-specific input with students’ 
expectation-focused input summary as part of the co-designed process, the curricular co-design approach can facilitate the 
development of a student’s codesign anaesthetic curriculum to be introduced into anaesthetic placements. An academically 
weighted co-designed anaesthetic curriculum has been developed and implemented in this study, albeit a few limitations have 
been observed. Further studies are needed to involve more students and supervising doctors in the co-design process and 
enable a co-design approach to significantly improve students’ clinical reasoning learning with anaesthetic placement. 
Another study was undertaken to address the limitation of inadequate contact hours for final-year medical students, especially 
those seeking a career in anaesthesia in future medical practice through evaluation research pre- and post-implementation of 
student-codesign curriculum with a focus group approach. The ultimate goal of these future studies is to establish a student- 
centred and student-codesigned anaesthetic placement curriculum for international benchmarking.

Human Ethics, Copyright and Consent to Participate
Ethical approval was obtained from the Human Research Ethics Committee and Institutional Review Board of the First 
Affiliated Hospital of Sun Yat-sen University and the Faculty of Medicine at the Macau University of Science and 
Technology. Written informed consent was obtained from all student participants via an online invitation including the 
participant information and consent form. All methods were performed in accordance with the relevant guidelines and 
regulations. The study was conducted in compliance with the Declaration of Helsinki.
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