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Abstract 
Technology enhanced learning (TEL) is nowadays consolidated 
as a complement for training the different skills required in 
minimally invasive surgery (MIS). However, its use is 
fragmented, depending on the availability of TEL resources in 
hospitals and training centres, addressing individual skills rather 
than all skills as a whole, and lacking a pedagogical model to 
support efficient learning. The EASIER project will implement a 
learning platform supported by a validated pedagogical model 
and integrate tools and resources to train and assess together all 
skills required from new surgeons. In this study, we present the 
early definition stages, in which a knowledge elicitation 
methodology is developed to capture the know-how of surgeons, 
engineers and educational psychologists. First results are 
presented in the form of learning actions and potential means of 
implementation. This knowledge will be key in defining the 
pedagogical needs of the platforms.  

1. Introduction

Technology enhanced learning (TEL) is nowadays a 
consolidated reality in all aspects of minimally invasive 
surgery (MIS) training. Box trainers and virtual reality 
(VR) simulators are systematically used to train technical 
skills. The potential of didactic videos is harnessed via e-
learning portals devoted to teaching necessary cognitive 
skills. Decision-making and equipment handling in the 
operating room (OR) are taught via virtual environments, 
even allowing teamwork training [1]. 

As a consequence of the growing use of TEL, its role in 
MIS training still needs to be established within the context 
of the learning curricula. The availability of TEL resources 
in hospitals and training centres has on occasions been 
subject to economic or operational reasons rather than to 
pedagogical ones [2]. Moreover, TEL-based learning and 
assessment is done on a skill-by-skill basis, without cross-

referencing student data to provide an integrative, multi-
skill answer to the question of what makes a good surgeon. 

In this sense, there is no consensus on how to structure 
training. There are no guidelines, no pedagogical model 
tailored to the field to explain how best to achieve the 
desired learning outcomes when learning of surgical skills 
is supported by TEL. This makes it difficult to match 
training to shared indicators that would allow comparing 
results from different programs and syllabi. Only recent 
initiatives such as the Society of American Gastrointestinal 
and Endoscopic Surgeons (SAGES) Fundamentals of 
Laparoscopic Surgery (FLS) [3] or the European 
Association of Endoscopic Surgery (EAES) Laparoscopic 
Surgical Skills (LSS) [4] are making efforts to standardize 
training in North America and Europe, respectively. 
However, there is still a lack of evidence on the validity of 
these programmes given their high-stakes use [5]. 

In 2014, the MISTELA project, funded by the EC, 
developed a pedagogical model for setting and assessing 
learning outcomes in MIS-oriented e-learning 
environments. This model, built from Conole’s 3D 
pedagogy framework [6], provided flexible guidelines on 
how to map learning outcomes to tools and resources 
independently of the learning theories advocated by course 
creators. The model was validated using an ad hoc, video-
supported learning management system (LMS), proving its 
value for MIS cognitive skills’ training. The challenge 
remained on whether this same model could be expanded 
towards other domains of MIS learning [7]. 

Come 2018, EC-funded EASIER project strives to provide 
answers to some of the challenges presented here. EASIER 
proposes an innovative approach to surgical and 
interventional multi-skills’ education based on TEL. It will 
build a novel LMS connecting different TEL assets (VR 
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simulators, augmented videos, etc.). An expansion of the 
MISTELA pedagogical model will provide a reference for 
making informed decisions about the appropriate didactic 
contents. User performance data on the different skills will 
be gathered and integrated to provide a complete 
assessment profile both to the resident and the mentor. A 
validation study will help provide evidence on this new 
LMS in the European context. 

During the early stages of the project, work is focusing on 
bringing together experts on surgery, engineering and 
educational psychology to define the pedagogical needs of 
the EASIER learning platform. For this, a novel knowledge 
elicitation (KE) methodology has been developed to bridge 
the three expertise domains and facilitate information 
exchange. KE is the process by which experts’ know-how 
is distilled to obtain a tangible representation of their 
knowledge. In EASIER, this knowledge will be channelled 
towards the definition of the learning needs of surgeons in 
general, and of the EASIER learning platform in particular. 
In this study, we present this KE methodology, as well as 
its preliminary results. 

2. KE Justification 

There are two main goals for KE in the EASIER project: 

 The definition of a user model: KE will allow us to 
identify useful factors that may influence surgical 
expertise to build a user model. This model, posed as 
an ontology, will shape the knowledge domain and 
describe the treatment of user learning data in the 
platform. 

 The definition of the pedagogical needs: Pedagogical 
needs address the aspects that the EASIER learning 
platform should consider to be pedagogically sound 
and aligned with the pedagogical model. 

To implement the learning platform, developers must 
know what kind of actions need to be supported by it. An 
action is an event or task directed to a specific learning 
goal. Performing a writing task, carrying out a test, or 
writing a dissertation are common examples of actions. 

Actions cannot be understood without the frame of 
reference of their corresponding activity. An activity is a 
high-level structure to enable learning, directed towards a 
general learning goal. Activities are composed of actions 
in the same way as courses are composed of exercises, 
assignments, and readings. Both concepts are derived from 
the MISTELA pedagogical model [7]. 

The functional properties of a tool, such as a virtual 
learning environment, that determine the possibilities it 
provides, are denominated “affordances”, a term used in 
educational technology to describe how a technology 
facilitates specific approaches to learning practice [8]. 
These affordances must be matched to the actions required 
from the learning environment. and finally be translated 
into pedagogical needs. 

3. KE Methodology 

KE is composed of the following steps, leading to the two 
intended outcomes (see Fig. 1). 

 

Figura 1.  KE methodology 

3.1. Step 0: 1st Consortium brainstorm 

Setting: Brainstorm session performed amongst members 
of the EASIER Consortium, aimed at gathering the initial 
insights based on their interdisciplinary expertise. 

Results: Conclusions to this session are used to establish a 
series of key topics for the next steps. 

3.2. Step 1: Workshops 

Setting: Each clinical partner conducts a brainstorming 
workshop within its own facilities. Ideal number of 
participants should be 3-5, preferably, but not necessarily 
exclusively, amongst teaching experts. Brainstorm 
guidelines for these sessions are based on [9]. 

Results: Conclusions to these workshops are used to guide 
the action definition process (Step 2) and pose key 
questions for questionnaires and interviews (Step 3). 

3.3. Step 2: 2nd Consortium brainstorm 

Setting: Brainstorm session performed amongst members 
of the EASIER Consortium. This session uses both the 
results of the workshops to structure the session, and the 
foreknowledge obtained in project MISTELA. More 
specifically, the definition of actions is based on the 
MISTELA pedagogical model, which helps guide the 
session as well as its expansion in EASIER. 

The session is posed in two acts. During the first one, 
actions are brainstormed by asking participants about 
potential activities to learn, train and assess all kind of 
surgical and interventional skills. During the second act, 
brainstormed actions are analysed and participants are 
asked to think of potential means for implementing them. 

Results: Conclusions are used to identify different actions 
and means of implementations (affordances) related to 
skills’ learning considering all domains of surgical and 
interventional knowledge. These actions are key in the 
definition of the pedagogical needs. 

3.4. Step 3: Expert interviews and questionnaires 

Setting: based on the results of Step 1, Step 3 seeks to 
validate the conclusions obtained from the brainstorming 
sessions in two ways: 

 Expert interview: each clinical partner site conducts 
an open interview with a relevant expert, based on the 
workshop conclusions. The structure of the interview 
is semi-flexible: the Consortium agrees on general 
topics to be covered by interviewers, but leaves the 
specific questions to their own criteria. 

 Questionnaire: a questionnaire, agreed upon 
Consortium partners, is disseminated amongst 
surgeons and residents via email. 
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Results: Conclusions of the questionnaires will be key in 
defining the user model. 

4. Results and discussion 

In this section, we summarize the results concerning the 
first three steps of the KE process (Step 0 – Step 2), leading 
to the definition of a list of potential actions and means of 
implementation. 

4.1. Step 0: 1st Consortium brainstorm 

The 1st Consortium Brainstorm took place in Valencia 
(Spain) on December 19th, 2017. Several topics were 
raised, along with questions pertaining pedagogical and 
technological considerations for the LMS (Table 1). 

Topic Relevant questions 

Skills What specific skills are important? 
Tracking/ 
Monitoring 

How do we define student progress?  
What specific items measure progress per skill? 
What parameters are important to monitor progress? 

Specialties Should specialty be included as a field of the user 
model? 

Target 
audience 

Who are the target users in the EASIER product?  

Curricular 
playlists 

How is course control access going to be handled?  
Can users upload external courses? 

Expertise How do we define surgical expertise? 
Profiles How many user profiles will the platform have? 
Assessment How are we going to integrate heterogeneous 

assessment items from different systems? 
Centralized 
CV 

How do we define the structure of a potential CV? 

Onsite 
courses 

Does it make sense to follow a blended learning 
approach? To what degree? 

Scoring 
system 

How do we set/define proficiency criteria? 

Certification How can we ensure the quality of external courses 
being uploaded to the platform? How to ensure the 
quality of internal courses?  

Table 1: 1st Consortium brainstorm: results 

4.2. Step 1: Workshops 

Workshops were carried out in 3 clinical sites (Bucharest, 
Budapest, Cáceres) following the schedule in Table 2. 

Partner  Date  Number/Rank of participants 
MEDIS (RO) 07/03/2018 5 Experts (General surgery) 
DSRT-SU (HU) 20/03/2018 5 Experts (Surgery) 
CCMIJU (ES) 19/03/2018 3 Experts (2 Laparoscopy, 

1 endoluminal therapy)

Table 2: Brainstorm timetable 

Table 3 provides an overview of the brainstorm sessions in 
terms of the topics addressed at the different sites. Sessions 
were in principle established to allow the free flow of ideas. 
Nevertheless, it was decided that the topics featured in Step 
0 should be used to scaffold the discussion. Amongst these, 
several were voted by partners to be key topics that should 
be featured at some point of the session: 

 Development of skills: learning-teaching process  
 Tracking/monitoring of skills: tracking progress 
 Assessment of skills: measuring current level. 

Topic Key topic CCMIJU DSRT-SU MEDIS 

Skills X • • • 
Tracking/Monitoring X • •  
Specialties  • • • 
Target audience  •   
Curricular playlists     
Expertise   • • 
Profiles  •   
Assessment X • • • 
Centralized CV    • 
Onsite courses  •  • 
Scoring system  • •  
Certification  • • • 

Table 3: Topics addressed per session (indicated by •).  

4.3. Step 2: 2nd Consortium brainstorm 

The 2nd Consortium Brainstorm took place in Budapest 
(Hungary) on June 14th, 2018, and yielded a list of actions, 
sorted in Table 4-Table 6 according to key topics.  

Actions  
Engaging in simulation for basic skills Elaborating a presentation 

about a lecture
Engaging in simulation for non-basic 
skills

Searching for information 
about a topic

Engaging in teamwork simulation Contributing to a database
Engaging in a serious game Comparing use cases
Engaging in a team serious game Receiving a practical 

demonstration
Engaging in role playing Attending a procedure
Performing by trial and error Watching 3D models
Practicing real tasks (supervised) Listening to audios
Practicing real tasks (unsupervised) Studying use cases
Practicing basic skills in animal model Studying a document
Practicing procedural skills in animal 
model

Attending a lecture/webinar 

Practicing step by step exercises Watching a video
Proposing solutions to a complication Reading a document
Taking a knowledge test Social gathering with 

experts 
Making a summary of an 
action/activity

Social gathering with peers 

Presenting a case study Using social networks
Writing an essay Video conferencing with 

experts 
Participating in a brainstorm session Engaging in a discussion 

with a tutor
Giving a lecture Engaging in a group 

discussion
Writing a report Performing teamwork 

(other than simulations)
Making a checklist about a procedure Rotations and internships

Table 4: Actions related to development of skills 

Actions  
Engaging with interactive videos (e.g. 
ordering steps of a procedure, MCQ…) 

Being briefed about an 
example 

Receiving objective feedback Being debriefed about an 
example 

Receiving peers’ subjective feedback  Rating quality of example
Receiving tutors’ subjective feedback  Giving feedback to peers

Table 5: Actions related to monitoring of skills 

Actions 
Assessing own physical and mental 
health condition

Receive automated advice 
about actions or activities 

Receive advice by a tutor about actions 
or activities according to own profile 

Rating satisfaction with an 
action or activity

Table 6: Actions related to assessment of skills 
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As stated earlier, actions provide an intermediate step in 
the definition of pedagogical needs. Having a pedagogical 
profile for each action allows considering the ways in 
which that action contributes to the learning process. 

Conversely, a particular action, given its pedagogical 
profile or mapping, requires certain conditions and tools to 
be carried out in that specific manner. For example, 
enabling to engage with a simulation will need different 
tools depending on whether this action has a more 
individual or social profile. In this sense, Table 7 presents 
some of the most relevant implementation means 
(affordances) brainstormed. Whilst not all of these will be 
implemented, they will serve as a useful guideline when 
mapping actions to tools in the EASIER platform. 

Potential means of implementation (affordances) 
Learning: wikis, glossaries, document upload, suggested 
readings/videos, VR simulators, box trainers, augmented interactive 
videos, video editing tools, virtual environments, self/peer/objective 
assessment mechanisms, search mechanisms, repositories, MOOCs, 
guidelines & protocols, communication mechanisms (mailing, chat, 
streaming, videoconference, social media) … 
Monitoring: notifications, agenda, feedback mechanisms, rating 
mechanisms, portfolios, personalised lists, recommendation…
Assessment: Quiz, assignments, gamification mechanisms (e.g. 
competitions, badges), scores on simulators (VR/box trainers) …

Table 7: Implementation means (selection) 

The pedagogical validation of these actions through the 
mapping allows conforming a list of derived pedagogical 
needs that match the orientation of each action within the 
three axes of the model. Table 8 presents an example on 
how precisely these needs will be defined. 

Action  Mapping  Means of implementation Pedagogical needs 

W
at

ch
in

g 
a 

vi
de

o 

Ind - Soc  
X---------- 
Inf - Exp  
--X-------- 
Ref - Non 
--X-------- 
 

- Augmented interactive 
videos 
- Video editing tools 

- Course creators should 
be able to create, edit and 
upload didactic videos 
into the platform. 
- Users should be able to 
watch and interact with 
videos. 

Table 8: Definition of pedagogical needs (example). Actions are 
mapped (X) according to the 3 dimensions (represented by the 
dashed lines) of the pedagogical model (individual – social; 

reflective – nonreflective, information – experience) [6] 

One of the strengths of EASIER with respect to other 
initiatives such as the FLS and LSS lies in the fact that the 
underlying pedagogical model is known and public. This is 
a clear statement to our commitment to standardization of 
MIS learning in Europe, encouraging others to adopt it and 
generate comparable evidence that can be used regardless 
of the residents’ origin. This may be useful in favouring 
resident mobility and knowledge exchange. 

The greatest challenge of EASIER lies within its own 
conception. EASIER fully embraces the holistic role of 
TEL in MIS education and proposes a learning/assessment 
paradigm based on it. Resistance to change may be difficult 
with respect to established methodologies. Thus, along 
with a careful design of the LMS involving surgeons, a 
thorough validation with 150 residents/experts approached 
by clinical partners will be carried out during the last year 
of the project.  

5. Conclusions 

The field of learning sciences is an interdisciplinary one, 
and a pedagogically sound learning environment needs to 
be built upon evidence-informed criteria that come from 
among others (1) scientific research on cognitive, 
developmental, educational and social psychology, 
pedagogy and sociology of education, (2) professional 
expertise on those areas and on IT and learning technology, 
and (3) field-specific knowledge. Therefore, gathering 
every pedagogical need for a field such as surgery requires 
input from clinical, educational and technical experts. The 
KE process aims to fulfil this by bringing together the 
appropriate expertise from the EASIER Consortium in 
surgery, higher education, technology and educational 
psychology. Results presented in this study draw from 
them all to ensure that they provide evidence-informed 
guidelines for the construction of the EASIER LMS. 
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