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This document provides a clear and organized overview of the NeuroSim high-fidelity neurosurgical 
simula,on experience, covering all key aspects of the program from its goals and methodology to the 
prac,cal implementa,on and evalua,on processes. 

1. Introduction 
Overview of Brainwave: An Immersive Neurosurgical Skills Challenge 

 

This innova,ve simula,on-based educa,onal ac,vity aims to provide an immersive, high-stakes training 
experience for medical students interested in pursuing a career in neurosurgery. U,lizing cuUng-edge 
high-fidelity simula,on technology and guided by expert simula,on tutors and prac,cing 
neurosurgeons, students will confront realis,c neurosurgical scenarios that accurately replicate the 
intense pressures and cri,cal decision-making demands faced in the real clinical prac,ce. This 
experien,al learning approach offers a safe, construc,ve environment to expose students to the acute 
technical and cogni,ve challenges inherent to this extremely demanding specialty. 

 

1.2. Neurodecision Program and Partners 

The ac,vity is a core component of the Neurodecision program, a 2-year Coopera,on Partnership 
project funded by Erasmus+ and led by Humanitas University in collabora,on with the Interna,onal 
Neuroscience Ins,tute (Hannover, Germany), Univerzitet u Beogradu (Belgrade, Serbia), and Lusiadas 
Hospital Porto (Porto, Portugal). 

 

2. Goals and Objectives 
1. Enhance students' understanding of the rapid diagnos,c skills, surgical dexterity, and cri,cal 

decision-making processes required for success in neurosurgery. 
2. Provide an authen,c simulated experience of the extreme mental stamina and precise 

technique necessitated by neurosurgical procedures.  
3. Expose students to the high-stress, high-stakes environment of the neurosurgical opera,ng 

rooms to gauge their responses under intense pressure. 
4. Evaluate the efficacy of cuUng-edge simula,on-based learning methodologies for 

supplemen,ng neurosurgical training curricula. 

 



3. Methodology 
3.1. Pre-Activity Knowledge Assessment  

Students will complete a comprehensive test evalua,ng their current knowledge of neurosurgical 
pathologies, procedures, decision-making frameworks and related clinical areas. This will establish a 
baseline for measuring knowledge gains. 

The Pre-Ac,vity Knowledge Assessment is a crucial component of our high-fidelity neurosurgical 
simula,on experience. This assessment will be delivered electronically to all par,cipants immediately 
before the simula,on ac,vity begins. 

 
Purpose: 

a. To establish a baseline of each par,cipant's current knowledge in relevant areas of 
neurosurgery. 

b. To iden,fy specific areas where knowledge gaps may exist across the group. 
c. To provide a benchmark for measuring the educa,onal impact of the simula,on experience. 

Format: 

- The assessment will be conducted via a secure online plaborm accessible from smartphones, 
tablets, or computers. 

- It will consist of a series of mul,ple-choice ques,ons covering key areas of neurosurgical 
knowledge, decision-making processes, and crisis management strategies. 

- The ques,ons will be designed to test both theore,cal knowledge and prac,cal applica,on 
of concepts. 
 

Time Alloca2on: 

- Par,cipants will have 10 minutes to complete the assessment. 
- The plaborm will automa,cally submit responses at the end of the simula,on ac,vity. 

Scoring and Analysis: 

- Responses will be automa,cally scored by the online system. 
- Individual scores will remain confiden,al and will only be used for educa,onal purposes. 
- Aggregate data will be analyzed to iden,fy common areas of strength or weakness across 

the group. 

U2liza2on of Results: 

- Facilitators will use the data to guide debriefing sessions and focus on areas needing 
improvement. 

- A comparison with the Post-Ac,vity Assessment will quan,fy the educa,onal impact of the 
simula,on experience. 



By implemen,ng this Pre-Ac,vity Knowledge Assessment, we aim to enhance the educa,onal value of 
the simula,on experience and provide a data-driven approach to assessing its effec,veness in improving 
neurosurgical knowledge and skills. 

 

3.2. Post-Activity Knowledge Assessment 

Post-Ac,vity Knowledge Assessment is a cri,cal element of our high-fidelity neurosurgical simula,on 
experience, designed to measure the educa,onal impact of the ac,vity. 

Purpose: 

a. To quan,fy the knowledge gained by par,cipants through the simula,on experience. 
b. To iden,fy areas where the simula,on was par,cularly effec,ve in improving understanding. 
c. To highlight any remaining knowledge gaps that may require further aeen,on. 
d. To provide data for evalua,ng the overall effec,veness of the simula,on-based learning 

approach. 

Implementa2on: 

- The assessment will be administered electronically, mirroring the format of the Pre-Ac,vity 
Knowledge Assessment. 

- It will be conducted immediately afer the comple,on of all simula,on scenarios and 
debriefing sessions. 

- Par,cipants will answer the same set of ques,ons presented in the pre-ac,vity assessment, 
allowing for direct comparison. 

Content and Format: 

- Ques,ons will be presented in the same order as in Pre-Ac,vity Knowledge Assessment to 
ensure consistency. 

- The ,me alloca,on will remain the same as the pre-ac,vity assessment (10 minutes). 

Analysis and Comparison: 

- Individual pre- and post-ac,vity scores will be compared to measure personal improvement. 
- Aggregate data will be analyzed to iden,fy trends in knowledge acquisi,on across the group. 
- Sta,s,cal analysis will be performed to determine the significance of any observed 

improvements. 

U2liza2on of Results: 

- Results will be used to evaluate the effec,veness of different aspects of the simula,on 
experience. 

- Areas showing significant improvement will be noted as strengths of the current simula,on 
design. 



- Topics where improvement was limited may be targeted for enhancement in future 
itera,ons of the program. 

- The data will contribute to ongoing research on the efficacy of simula,on-based learning in 
neurosurgical educa,on. 

Feedback to Par2cipants: 

- Individual par,cipants will receive a confiden,al report comparing their pre- and post-
ac,vity performance. 

- This personalized feedback will help students iden,fy areas for further study and 
improvement. 

By implemen,ng this Post-Ac,vity Knowledge Assessment, we aim to provide concrete evidence of the 
educa,onal value of our high-fidelity simula,on experience. This data-driven approach not only 
validates the effec,veness of the program but also guides its con,nuous improvement, ensuring that it 
remains a cuUng-edge tool in neurosurgical educa,on. 

 

3.3. Student Satisfaction Survey 

An anonymous survey will be conducted to evaluate students' self-reported sa,sfac,on with the 
simula,on experience, evalua,ng factors such as realism, educa,onal value, technical delivery, and 
overall impact on their interest in neurosurgery afer the whole ac,vity is concluded. 

The Student Sa,sfac,on Survey is a crucial component of our high-fidelity neurosurgical simula,on 
experience, designed to capture par,cipants' percep,ons and feedback about the ac,vity. 

Purpose: 

a. To assess the overall quality and effec,veness of the simula,on experience from the 
students' perspec,ve. 

b. To iden,fy strengths and areas for improvement in the program. 
c. To gather qualita,ve feedback that can inform future itera,ons of the simula,on ac,vity. 
d. To evaluate the relevance and perceived value of the experience to students' educa,onal 

goals. 

Implementa2on: 

- The survey will be administered electronically immediately afer the comple,on of the Post-
Ac,vity Knowledge Assessment. 

- It will be anonymous to encourage honest and candid responses. 

Content and Format: 

The survey will include a mix of quan,ta,ve and qualita,ve ques,ons, covering areas such as: 

ü Overall sa,sfac,on with the simula,on experience (Likert scale) 



ü Perceived realism of the simula,on scenarios (Likert scale) 
ü Effec,veness of the debriefing sessions (Likert scale) 
ü Quality of instruc,on and guidance from facilitators (Likert scale) 
ü Relevance of the scenarios to their neurosurgical educa,on (Likert scale) 
ü Impact on their interest in pursuing neurosurgery as a career (Likert scale) 
ü Comfort level with neurosurgical procedures afer the simula,on (Likert scales) 
ü Most valuable aspects of the experience (open-ended) 
ü Areas for improvement (open-ended) 
ü Sugges,ons for addi,onal scenarios or topics to cover in future simula,ons (open-ended) 

Analysis of Results: 

- Quan,ta,ve data will be analyzed sta,s,cally to iden,fy trends and overall sa,sfac,on 
levels. 

- Qualita,ve responses will be reviewed and categorized to iden,fy common themes and 
specific sugges,ons. 

U2liza2on of Feedback: 

- Results will be used to refine and improve future itera,ons of the simula,on experience. 
- Posi,ve feedback will help iden,fy successful aspects of the program to be maintained or 

expanded. 
- Construc,ve cri,cism will guide targeted improvements in specific areas. 
- Sugges,ons from students may be incorporated into future scenario designs or program 

structure. 

Repor2ng: 

- An anonymized summary of the survey results will be shared with faculty and program 
designers. 

- Key findings may be presented to future par,cipants to demonstrate the program's 
commitment to con,nuous improvement. 

The Student Sa,sfac,on Survey is an essen,al tool for ensuring that our high-fidelity neurosurgical 
simula,on experience remains student-centered, relevant, and effec,ve. By ac,vely seeking and 
incorpora,ng student feedback, we aim to con,nuously enhance the educa,onal value of the program 
and its ability to prepare students for the challenges of neurosurgical prac,ce. 

 

4. Simulation Scenarios 
4.1. Design and Implementation 

The design and implementation of the simulation activity will be carried out in a collaborative manner by 
all four centers. 



The activity will be based on the following facts: 

- Four (4) dis,nctly complex clinical neurosurgical scenarios will be recreated using high-fidelity 
simula,on technology and pa,ent mannequins capable of exhibi,ng symptoms, vital signs and 
responsive behaviors. 

- Templates for the construc,on of the clinical scenarios and detailed instruc,ons on how the 
scenarios need to be prepared will be shared with all partners. This will ensure consistency and 
quality across all par,cipa,ng ins,tu,ons.  

- Four (4) dis,nctly complex clinical neurosurgical scenarios will be recreated using these templates. 
The scenarios will u,lize high-fidelity simula,on technology and simulated pa,ents capable of 
exhibi,ng symptoms, vital signs, and responsive behaviors. These advanced simula,ons will allow 
for a highly realis,c and immersive experience. 

- The shared templates and instruc,ons will cover: 

- Pa,ent history and presenta,on 

- Progression of symptoms and complica,ons 

- Cri,cal decision points 

- Expected interven,ons and procedures 

- Technical setup for mannequins and monitoring equipment 

- Guidance for scenario facilitators 

- By providing these resources, we aim to standardize the simula,on experience and reproduc,on in 
the future across all ins,tu,ons while allowing for local adapta,ons as needed. This approach will 
ensure that all par,cipants, regardless of loca,on, receive a comparable, high-quality educa,onal 
experience. 

- For each scenario, 2-3 students will be selected to ac,vely par,cipate as the leading surgeon and 
surgical team, managing the pa,ent situa,on. 

- The remaining students will observe the scenarios unfolding in real-,me via mul,-angle audio/video 
feeds in a classroom seUng.   

- Expert simula,on tutors will control the evolving simula,on parameters to forced decisive ac,ons 
and rapid surgical interven,ons. 

- All partner ins,tu,ons will be able to remotely follow and observe the simula,on scenarios and 
subsequent debriefings via live video stream in their classrooms with the supervision of their tutors. 

- Immediately following each scenario, students will par,cipate in a guided non-judgmental 
debriefing session facilitated by simula,on tutors and neurosurgeon experts. This will involve a 
candid review of all decision points, ac,ons taken, poten,al complica,ons, and key learning 
objec,ves reinforced by the experience. 

 

4.2. Student Participation 

The simulation activity will take care at Humanitas University Simulation Center.  



4.3. Remote Observation  

The activity will be followed by remote students through Teams platform. Remote students will be able to 
actively participate during the pre-test, post-test, survey and debriefings that will take place after the 
clinical scenarios are finished. Activities will be recorded. 

 

5. Deliverables 
5.1. Comprehensive Guidelines 

Comprehensive guidelines and material requirements produced by Humanitas University for recrea,ng 
the high-fidelity neurosurgical simula,on scenarios at all partner ins,tu,ons. This detailed document 
will include: 

- Full clinical descrip,ons of the four simula,on cases 
- Tips and best prac,ces for guiding the pre-briefing to effec,vely set up the scenarios 
- Suggested techniques for facilita,ng the post-simula,on debriefings  
- Recommenda,ons for providing construc,ve feedback to students 
- Lists of required equipment, materials and personnel roles 
- This will enable sustainable replica,on and standardiza,on of the simula,on ac,vity across all 

partner centers. 

 

5.2. Analysis Reports  

Compara,ve analysis report of the pre/post simula,on knowledge assessment scores to quan,fy the 
didac,c efficacy of this methodology. 

Summary report consolida,ng findings from the student sa,sfac,on surveys with recommenda,ons for 
enhancing future simula,on-based neurosurgical training ini,a,ves. 

This comprehensive documenta2on package will allow the high-fidelity simula2on experience to be 
consistently reproduced at any other center according to the established standards and protocols 
pioneered at Humanitas University. This standardiza2on will support effec2ve benchmarking and 
data sharing among partners. 

 

6. Timeline 
The simula,on experience will take place over a full day on 5th September 2024, with the pre-
assessment electronically administered before the ini,a,on of the ac,vity and post-assessment 
occurring immediately afer. The student sa,sfac,on survey will be issued as a conclusion of the ac,vity. 



A final report incorpora,ng all deliverables will be prepared by end September 2024 by Humanitas for 
dissemina,on to all partner ins,tu,ons. 

 
7. Alternative Implementation 
7.1. Standardized Patient Actors 

For partner ins,tu,ons that may not have access to dedicated high-fidelity simula,on centers or 
technologically advanced pa,ent mannequins, this neurosurgical training experience can be effec,vely 
replicated using standardized pa,ent actors. 

The documenta,on provided by Humanitas will include detailed guidelines for staging the clinical 
scenarios with live standardized pa,ents played by actors, medical students, nurses or other 
professionals. While lacking the advanced simula,on technology, this methodology s,ll allows students 
to prac,ce real-world diagnosis, surgical decision- making, and crisis management in an immersive, 
high-pressure environment. 

Standardized pa,ents can be trained to consistently portray symptoms, express pain, and respond with 
vital sign fluctua,ons based on the students' care decisions and ac,ons. Simple props and theatrical 
effects can recreate bleeding, surgical complica,ons, and other cri,cal events to test students' technical 
skills and clinical judgment. 

The pre-briefing, simula,on execu,on, debriefing, and feedback protocols will remain consistent 
whether using standardized pa,ent actors or high-fidelity mannequin simulators. This alterna,ve 
approach priori,zes realism over technology to achieve comparable learning objec,ves. 

 


