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Abstract 

Introduction: Medical students (MS) may lack the knowledge and experience in performing basic surgical skills (BSS) when 

they first commence their postgraduate surgical training. We conducted a pilot BSS workshop with specific learning outcomes 

for MS.  

Methods: Our BSS workshop program consisted of reading the pre-workshop online modules, watching the instructional videos 

of skills demonstration, and completing the pre-workshop multiple-choice questions (MCQ). MS attended the onsite workshop a 

week later, which consisted of a basic surgical theory lecture, live demonstration of the skills by the teaching faculty and, super-

vised skills training coupled with feedback. Surgical skills taught were knot tying, suturing techniques, laparoscopic peg transfer, 

precision cutting, application of endoloop ties. A standardised surgical skills rubric was used to assess the competency and safety 

of BSS. A post-workshop MCQ was administered to assess the knowledge learned. The criteria for successful completion of BSS 

were a satisfactory grade in the surgical skills assessment and a pass score in the MCQ. 

Results: All the participating MS achieved a satisfactory grade in the surgical skills assessment and passed the MCQ. Several 

pedagogical methods were used to enhance knowledge learning and practical skills competency including a flipped classroom in 

blended learning, technology-enhanced learning, kinesthetic learning, and providing effective feedback.  

Conclusion: MS taught in BSS workshop can achieve competency in knowledge, skills, safe attitude and prepare them for future 

postgraduate surgical training. In the current COVID-19 pandemic, our challenge is to develop similar BSS in a safe environment 

using technology-enhanced tools such as online instructional videos and online feedback. 
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I. INTRODUCTION 

Medical students (MS) may lack the knowledge and ex-

perience in performing certain basic surgical skills (BSS) 

when they first commence their postgraduate surgical 

training in hospitals. Traditionally, BSS are usually not 

taught formally in the undergraduate medical curriculum 

until much later in the postgraduate level. The oppor-

tunity for teachers to teach BSS and for MS to learn is 

much dependent on the situation in operating rooms dur-

ing assigned core surgical postings or student selective 

postings.  

 

In Singapore, Yong Loo Lin School of Medicine, Na-

tional University of Singapore (NUS) provides basic and 

advanced clinical procedural simulation training to un-

dergraduate MS. Skills taught include gowning, scrub-

bing techniques, suturing, and knot-tying. Lee Kong 

Chian School of Medicine, Nanyang Technological Uni-

versity (NTU) teaches suturing and knot-tying skills in 

dry laboratory to undergraduate MS. All these stimulated 

practical skills and experience acquired by MS are trans-

ferrable to real patients' environments. In addition, Sing-

Health Academy, an educational arm of SingHealth, pro-

vides BSS workshop training at the postgraduate level 

for interested learners. In the United Kingdom and Ire-

land, the BSS course is a curriculum-mandated course 

for postgraduate Core Surgical Training programmes.  
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Healthcare institution partners such as Khoo Teck Puat 

Hospital (KTPH), provide clinical training for MS of 

NUS and NTU. Our Department of General Surgery 

(GS) identifies the need in the learning outcomes for the 

graduating MS, to equip them with the competent foun-

dation of BSS for postgraduate surgical training, alt-

hough not a graduating competency requirement set by 

Singapore Medical Council. We conducted a small pilot 

workshop at our institution, aiming at educational quality 

improvement for our MS in three learning domains, 

namely surgical knowledge, practical surgical skills, and 

attitudes in safety that are common to all forms of sur-

gery.  

 

II. METHODS 

A. Workshop organization, MS and Teaching Faculty, 

Teaching Materials 

The Department of GS and Education Development Of-

fice (EDO), KTPH organised a 1-day BSS workshop for 

MS with the request from MS and was scheduled on 20th 

December 2019. Planning over three months was re-

quired to prepare the learning objectives and outcomes, 

workshop programme schedule, venue, teaching materi-

als, surgical scrubs, sustenance, and coordination by the 

workshop director and EDO. Both the local and overseas 

MS were invited and recruited for training. Experienced 

local teaching faculty members were invited and briefed 

on the teaching methodology, feedback provision, and 

assessment criteria.  

 

MS who agreed to participate were given instructions to 

read the pre-workshop fundamentals of the BSS docu-

ment, watch the instructional video clips of the BSS 

demonstration and, complete pre-workshop multiple-

choice questions (MCQ), all of which were provided 

online 1 week before the workshop. These pre-workshop 

activities may help to motivate the MS and provide an 

opportunity for self-assessment of their understanding of 

the BSS topics. MS were allowed to post questions to the 

workshop director for guidance. The course content and 

MCQ were prepared by the course director to be appro-

priate to the MS level.  

 

The workshop was divided into morning and afternoon 

sessions to cater to a larger group of interested MS com-

ing from overseas. The onsite workshop consisted of a 

short basic theory lecture, a live demonstration of the 

practical BSS, MS performing the practical BSS with di-

rect supervision and corrective feedback. BSS taught 

were knot tying using one-hand, two-hand, and instru-

mental techniques. Suturing techniques taught included 

simple, mattress, interrupted, continuous suture. More 

advanced laparoscopic skills such as laparoscopic peg 

transfer, precision cutting, and application of endoloop 

ties were taught. A post-workshop MCQ was adminis-

tered. 

 

B. Assessment in Knowledge, Skills, and Attitudes 

The surgical knowledge was assessed using the pre-and 

post-workshop MCQ, based on the course content pre-

pared for MS. 

 

The surgical skills assessment was carried out by direct 

observation of procedural skills (DOPS) using a stand-

ardised surgical skills rubric. Open surgery skills assess-

ment included instrument selection and handling, knot-

ting techniques, tissue handling, and suturing techniques. 

Laparoscopic surgery skills assessment included instru-

ment selection and handling, peg transfer, precision cut-

ting, and ligating loop. The overall summative assess-

ment of global grading in the surgical skills domain by 

the teaching faculty was either satisfactory or unsatisfac-

tory.  

 

MS were assigned to work in pairs with the ratio of MS: 

teaching faculty as 2:1. Assessment in the attitude and 

behavior domain was based on direct observation in the 

safe handling of sharps and needles, general assisting, 

and laparoscopic camera assisting skills. 

 

C. Feedback and Competency 

The teaching faculty used DOPS to provide feedback on 

the practical BSS performed by the MS which allowed 

the MS to improve and progress from a novice to a com-

petent learner level in the skills and attitude domains. 

The specific, timely, and purposeful feedback served as 

a channel for MS to improve and reflect on their learning 

outcomes in these domains. 

 

The competency criteria for successful completion of the 

BSS workshop were set as a pass mark of 60% in the 

summative MCQ test and a satisfactory grade in the sum-

mative skills assessment by the teaching faculty. A Cer-

tificate of Attendance would be awarded to MS who have 

acquired the competency criteria.  

 

III. RESULTS 

Assessment and evaluation data gathered for this work-

shop and pre-workshop MCQ questions were uploaded 

to an online repository for archiving and validation pur-

poses. It may be assessed through the following Digital 

Object Identifier (DOI): 

https://doi.org/10.6084/m9.figshare.16884877.v2 (Lim 

& Koh, 2021).  

 

A total of 38 MS signed up for the BSS workshop with 1 

dropout. Thirty-seven MS attended the workshop of 
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which 25 were from overseas medical schools. Thirty-six 

MS attempted the pre-workshop MCQ (10 questions). 

Thirty-seven MS passed the post-workshop MCQ (15 

questions). All MS achieved satisfactory grades in prac-

tical skills. There was no needle stick injury reported.  

 

The BSS workshop program evaluation form was admin-

istered and completed anonymously for the quality im-

provement process after verbal consent was taken from 

the participants. (Table 1). 

 

Section Questions  Option 

About your instructor (s) 

1. My instructor provided instruction and help during my 

skills practice session. 
Yes 

No 

2. Answered all my questions during my skills practice 

session. 
Yes 

No 

3. Was professional and courteous to the students. Yes  

No 

About the workshop content 

4. The workshop’s learning objectives were clear. Yes 

No 

5. The overall level of difficulty of the workshop was: 

 

Too easy 

Just appropriate 

Too hard 

6. The content was presented clearly 

 

Yes 

No 

7. The quality of videos and reading materials was: 
Good 

Fair 

Poor 

8. The equipment was clean and in good working condi-

tion. 
Yes 

No 

Skill competency 

9. The workshop prepared me to successfully pass the 

skills session. 
Yes 

No 

10. I am confident I can use the skills this workshop has 

taught me. 

 

Yes  

No 

Not sure 

11. I will perform the skills I learned in this workshop in 

my elective/selective postings. 
Yes 

No 

Qualitative 

12. Have you previously been taught basic surgical skills like this workshop? 

13. Were there any strengths and weaknesses of the workshop that you would like to 

comment on? 

14. What would you like to see in future workshops organised for Medical Students? 

Table 1. BSS Workshop for MS Program Evaluation 

 

IV. DISCUSSION 

Bloom’s Taxonomy comprises three learning domains 

known as cognitive (knowledge), affective (attitude), 

and psychomotor (skills). Each domain has a hierarchy 

that corresponds to distinct levels of learning which is 

important for students to develop holistically. The learn-

ing objectives of the BSS workshop for MS are thus de-

signed to fulfil these three domains, specifically to: 1) 

acquire the fundamental knowledge of BSS 

(knowledge), 2) demonstrate a variety of surgical knots 

and suturing skills effectively (skills) and, 3) handle and 

use of surgical instruments and tissue safely (attitude). 

 

Harden et al. (1999) described an outcome-based educa-

tion framework that comprises six levels of training to 

achieve the outcomes. These six levels of training are: 1) 

awareness of the procedure, 2) full theoretical under-

standing of the procedure, 3) observation of the proce-

dure, 4) carrying out part of the procedure, 5) undertak-

ing the procedure under the supervision and, 6) under-

taking the procedure unsupervised. Similarly, the pro-

gramme activities of the BSS workshop for MS were de-

veloped to cover these six levels of training. The learning 

outcomes of this workshop are to equip the MS with the 

competency of BSS for postgraduate surgical training. 

The teaching faculty members share their knowledge, 

demonstrate their expertise, advise MS, and provide 

feedback to improve technical skills and promote learn-

ing. 

 

Effective feedback is necessary to enhance learning. 

Pendleton et al. (2003) described a four-step process for 

carrying out a feedback session. Ramani and Krackov 
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(2012) described twelve tips for clinical teachers to pro-

vide effective feedback to undergraduate and graduate 

medical trainees. Our teaching faculty members were 

able to provide effective feedback to MS using these 

frameworks to establish a respectful learning environ-

ment, feedback on direct observation, make feedback 

timely, reinforce and correct observed behaviors, use 

specific language to focus on performance, confirm the 

learner’s understanding and conclude with an action 

plan. 

 

The assessment for learning in the BSS workshop for MS 

was designed to align with the three learning domains 

using: 1) pre-and post-workshop MCQ to test surgical 

knowledge, 2) DOPS by the teaching faculty to test sur-

gical skills and, 3) DOPS in the safe handling of sharps 

and needles, general assisting and laparoscopic camera 

assisting skills to test the attitude and behavior. A stand-

ardised surgical skills rubric was used for DOPS. 

 

Technology-enhanced learning (TEL) intervention and 

enhancement can be characterised by 1) replicating ex-

isting teaching practices, 2) supplementing existing 

teaching or, 3) transforming teaching, learning pro-

cesses, and outcomes (Kirkwood & Price, 2014). Several 

pedagogical methods were used in this BSS workshop to 

enhance knowledge learning and skills acquisition such 

as flipped classroom in blended learning, a mixture of the 

three characteristics of TEL, kinesthetic learning, and 

providing effective feedback. In the current COVID-19 

pandemic, there are challenges to conducting such a 

practical workshop. TEL tools that combine online edu-

cational materials, instructional videos, feedback, and 

face-to-face online interaction such as Zoom, and Mi-

crosoft Teams are the new norm. 

 

The limitation of this workshop includes the lack of 

MCQ standardisation process and the quality of the 

video clips which we intend to improve in the next work-

shop.  

 

V. CONCLUSION 

Conducting a BSS workshop for MS with specific learn-

ing outcomes is feasible where the MS can achieve com-

petency in knowledge, skills, safe attitude and prepare 

them for postgraduate surgical training. In the current 

COVID-19 pandemic, our challenge is to develop similar 

BSS in a safe environment using TEL tools. 
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