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Who is this document for? 
This document is aimed at anyone with an interest in training research scientists to 
become effective users of bioinformatics services. It derives from the shared 
experiences of a group of people who work independently in bioinformatics training 
for life scientists; the group met several times during the period 2009 to 2012 to 
share their experiences, identify common challenges, (Schneider, M. V. et al., 2010), 
and agree on a set of common working practices that avoid or address these 
challenges (e.g. Schneider, M. V. et al., 2011). These meetings were supported by 
the SLING project, which is funded by the European Commission. This document 
structures that knowledge, with the aim of sharing it with others who have an interest 
in bioinformatics training. Its goal is to nucleate a ‘community of practice’ among 
stakeholders in bioinformatics training, enabling this community to exchange working 
practices that enhance the quality of training provision in this field. This document 
does not attempt to represent the views of the global bioinformatics training 
community, but rather tries to consolidate the various experiences of those who have 
contributed to it. Future developments and advances in bioinformatics training for life 
sciences will undoubtedly continue to shape these practices, and we look forward to 
seeing this document, and training best practice in bioinformatics, evolve through the 
contributions of others. The document is of particular relevance to: 

• Bioinformatics trainers 
• Bioinformatics course organisers 
• Research funding organisations 
• Research performing organisations  

Aiming for excellence 
“Excellence is an art won by training and habituation. We are 
what we repeatedly do.” 

Aristotle (384)  

Bioinformatics training (like any training) is addressed to end-users. What constitutes 
excellent training is ultimately defined by the trainees, in terms both of how they 
perceive the training event and the impact it has on them in the long term. Having 
said that, one could define excellence in training as the means to give appropriate 
training in response to a particular demand, providing high-quality, up-to-date 
content, and satisfying the expectations of trainees, of trainers and of the 
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organisation providing the training. Four repeating themes ran through our 
discussions on how to achieve excellence. These, which we call the four pillars of 
training excellence, are summarised in Box 1. 

 

 

Our goal for putting together these guidelines is to achieve excellence in our own 
training programmes, and to encourage others in our field to do the same. We 
believe that training excellence can be achieved by iterative performance of training 
events, assimilation of what did and didn’t work, and feeding this information back in 
a continuous, dynamic, ‘virtuous cycle’ (Figure 1). This document considers each 
step of this cycle in turn.  

Box 1: Four pillars of training excellence 
Four main areas were identified as critical, and represent the main facets required 
to achieve excellence in bioinformatics training for Life Sciences: 

1. Understand the needs of trainees 

2. Ensure training is suitable for audience 

3. Put a quality assurance process in place 

4. Define a clear organisational framework 

These pillars encompass many aspects and are not mutually exclusive, but 
excelling in all four is key.  
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Figure 1: The training ‘virtuous cycle’. The path towards training excellence is iterative. It involves 
identifying the training needs, analysing the needs, setting the training objectives, designing and 
preparing the training event, running the training, evaluating it, and then feeding these experiences 
back in the loop. 

Identify the training needs 
The training need is the gap between being able to perform a task adequately versus 
not being able to perform it, or performing it to an insufficiently high standard.. 
Several recurrent themes emerge in the context of training needs, from the most 
general to the more specific. A major driver, which provides much of the overarching 
context for the need for bioinformatics training, derives from the rapid advances in 
the high-throughput technologies that generate biological data, coupled with the 
volume and complexity of the data these produce. So quickly is the field evolving 
that, for example, most new graduates have not yet been exposed to the basic 
principles (let alone to complex data analysis), often starting research projects in 
labs that also lack expertise in how to handle and analyse such data. Textbooks in 
this field are not yet sufficiently mature, nor can they easily keep pace with the 
dynamic, changing nature of the techniques, making what one writes (and tries to 
teach) today obsolete tomorrow.  

Addressing diversity of trainees is one of the most important challenges for 
bioinformatics training providers. This is dealing with the variation in training needs 
because of the variety of trainee’s backgrounds, interests and projects. 
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This challenges trainers to provide case studies and examples that are relevant and 
practical to very different individuals participating in the same training event. The real 
challenge is therefore how to narrow down and specifically identify the training needs 
that a bioinformatics training course is to address, and to ensure delivery to the 
target audience. There is no standard protocol; however, potential options include: 

• polling potential trainees with questions about the topics they feel it would be 
most useful for them to attend courses on; 
setting time aside during an event for sessions that are formulated by the 
participants to address issues of their own choosing. 

The choice of approach depends on the resources available, and the specific 
interests and goals of the training providers and deliverers. 

Other considerations 
Diversity amongst the attendees and their background can be enormous, and can be 
difficult to manage during a course. It can range from different levels of numeracy, to 
different speeds in learning, varying skills with computers, familiarity with different 
types of keyboard, the level of understanding of the language in which the course is 
delivered, to colour vision deficiencies. Some of these considerations can readily be 
addressed through advanced planning: 

Differences in learning speed 
Perhaps most important is dealing with diversity in learning speeds, which usually 
becomes most apparent during exercise sessions. Some approaches exist to 
address this: for example, the ‘stop-and-go’ method, in which the whole class has to 
finish a number of exercises before going the next set of exercises. Another 
approach is to provide a couple of basic exercises, that every trainee should finish, 
and additional optional exercises, which they can execute if they have time left over 
(or indeed after the course). A nice way to track the progress of trainees is to let 
them drop a little coloured stone in a glass on their desk every time they finish an 
exercise. 

Familiarity with different keyboard formats 
In some countries, such as France and Belgium, ‘azerty’ rather than ‘qwerty’ 
keyboards are common. Trainees used ta different keyboard layout from that offered 
in the classroom may have difficulties adapting to unfamiliar keyboards. This can 
readily be addressed by keeping different types of keyboard in stock or installing 
software that allows the user to change the keyboard type. Another solution (not 
without its own caveats), is to encourage trainees to bring their own laptops.  

Colour blindness 
Many bioinformatics tools make use of colours across the full visible spectrum. An 
estimated 8% of males and 0.5% in females are affected by some kind of colour-
blindness, red/green colour-blindness being the most common. It is therefore worth 
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considering whether tools used in a training session have customisable colour scales 
or, if not, making it explicit whether trainees are likely to be expected to distinguish 
colour-based patterns during the course. In the long term, this is best addressed by 
the team developing the resource in question, which may be beyond the remit of the 
trainer. 

Other types of diversity are not so readily addressed, and dealing with the range of 
issues that may occur during a course is a key skill of effective trainers.  

Set learning objectives 
Learning objectives distil the aims of a course into statements of what the course 
provider is setting out to teach (or, put another way, what the course provider intends 
the students to learn). Learning objectives should always be formulated in terms of 
competencies, using verbs like ‘reproduce’, ‘apply’, ‘predict’, ‘compare’ instead of 
‘know’. The reason is that the former abilities directly transform into tasks, exercises, 
or exam questions, while ‘knowledge’ can be tested only indirectly. 

It is important to bear your target audience in mind when setting learning objectives. 
If you are organising training for a defined group, collecting prior information about 
the motives and background of the trainees remains a very useful exercise, and 
should be ideally conducted prior to setting the actual objectives, which can then be 
agreed with the target audience.  

For courses that are open ta distributed target audience, a reasonable substitute for 
this is to clearly state both the target audience and the learning objectives in course 
announcements and web pages. It is also good practice to make sure that the 
course description mentions: 

• resources and tools used within the course 
• tasks/use cases to be covered in the course 
• prior knowledge/experience applicants are expected to have before attending 

the course 
All of this helps to manage the expectations of course candidates and improves your 
chances of reaping return on the investment that trainers, course providers and 
funders put into developing a course. Box 2 illustrates an example course description 
provided by the Netherlands Bioinformatics Centre. 
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Selection of suitable trainees  
Matching the suitability of the trainee to the training that you propose to offer is a 
separate issue from identifying a training need. For example, two potential trainees 
may both need to know about resources and tools for protein signatures. Their end-
goal may be the same, but if one is a physicist with a master’s degree in 
computational biology and another is a clinical geneticist, may will need to take 
different routes to achieving that goal: one may need more background in biology 
whereas the other may need more background on the the concepts behind how 
protein signatures are defined. 
 
It is not always possible to select a cohort of trainees for a particular course, but 
where it is possible, it can play an instrumental role in ensuring that a training course 
matches the expectations of the trainees. 
 

Box 2: Target audience and learning objectives 
Example of a description for a course organised by the Netherlands 
Bioinformatics Centre (NBIC). 

Introduction to Bioinformatics  

Target audience: MSc students in Molecular Mechanisms of Disease, Radboud 
University Nijmegen, the Netherlands  

Learning objectives: 

Make students familiar with the basics of bioinformatics 

Specifically the students will: 

• gain some basic hands-on experience with Blast searches and domain 
databases; 

• be introduced to human genome browsers and perform some basic 
exercises; 

• learn about cluster analyses to classify genomic data; 
• analyse retrieved protein and DNA sequences and learn about (multiple) 

sequence alignments; 
• be familiarised with amino acid chemistry and principles of protein 

structure; 
• read about state-of-the-art methods that generate data requiring 

bioinformatics analyses; 
• realise that bioinformatics strategies can resolve biomedical questions. 
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Selecting trainees involves comparing the information submitted by applicants with a 
set of criteria describing features of your target audience; the subset of applicants 
judged to best fit these criteria is selected to attend the course (Box 3). 
 

 
It may be useful to bear the following in mind when deciding whether or not to 
introduce a selection process: 
 

• If your target audience is unaware of the course, or for other reasons chooses 
not to apply (cost, location, timing and reputation of the course provider can 
all play a role here), even if they would benefit greatly from the training you 
are not going to be able to select them. This highlights the importance of 
effective course announcements, and of doing some research beforehand to 
ensure that your course does not compete with other events that may be 
more attractive to your target audience.  

• The process of preparing and submitting an application (by applicants), and 
reading applications and selecting applicants (by selectors) often involves 
many hours of effort.  

• The more applications that are received, the more effort is required for 
selection. In our experience, a course with 250 applicants and four selectors 
typically takes a month to go from application deadline to selection 
announcements. 

• If selection is being carried out by a panel, the process will be facilitated if it is 
carried out using a clear and explicitly described set of features of ideal 
trainees.  

• If the number of applicants is similar to the number of places available on the 
course, automatically selecting all applicants might not be the best solution as 
some may not fit the criteria for the course well. In this case it may be 
preferable to leave some places are unfilled, rather than inviting someone 
who will not benefit from the course.  

Box 3: Common features of selection procedures 
• Each application is read by more than one person. 
• A scoring system is implemented (a 1–10 scale is preferable; less granular 

scales tend not to provide enough refinement for some panel members and 
a person who would be happy using, for example, a scale of 1-3 can 
always adapt a more granular scale by using only 1, 5, 10). 

• Some attempts is made to normalise scores provided by different selectors. 
• The panel agrees on their definition of, and scores for, the ideal candidate. 

These criteria would ideally be defined before the application process 
begins, and the application form structured in such a way that it is 
straightforward for the panel to assess applicants according to the agreed 
criteria. 

• The panel agrees to read each application carefully and respectfully, and to 
implement any constraints associated with the selection. 
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• Since the selection is based on the information provided by the applicants, the 
selectors’ ability to identify a set of applicants that fit the criteria will depend on 
the information the trainees are asked to submit with their application. If you 
structure the selection form so that each selection criterion is addressed by a 
short answer in response ta clear brief, the selection process will be all the 
more straightforward. Some selection criteria used for bioinformatics courses 
are summarised in Box 4. 

• If you have applied for external funding for the course, the funding body may 
specify some targets, such as gender balance, geographical balance and 
academic–industrial balance. It is important not to confuse these with your 
primary selection criteria, but given two candidates with very selection scores, 
they may come into play. 

If, after applying the selection criteria, you still have more excellent candidates than 
places, consider whether it may be feasible to repeat the course, provide training 
materials to all suitable candidates, or allow them to join the course remotely, e.g. by 
webinar. Box 4 illustrates some commonly used criteria for selecting course 
participants. 
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Identifying appropriate trainers  
If a course is designed to respond to a need (Figure 1),  the course organiser will 
wish to select trainers that can address that need. If the need does not align with the 
skills of the organisation providing the training, it may be necessary to source some 
or all of the trainers from elsewhere. Some things that course organisers might 
consider when identifying appropriate trainers include the following: 

Box 4. Some commonly used selection criteria  
Relevance: Is the applicant doing, or about to embark on, a project that involves 
generation or analysis of the relevant type of data or use of the relevant tools? 
This can be addressed by asking the candidate to summarise his/her research. 

Potential: Does the applicant show evidence that s/he will use their new-found 
competences well? This can be difficult to ascertain, but an indication can be 
given by asking the candidate to provide a letter of recommendation from a 
senior. When assessing this, it’s important to bear in mind what the candidate 
could achieve, rather than what they have already achieved. A candidate from an 
Ivy League university may have a more impressive CV than one from a university 
hospital in a developing country, but the latter may be considerably more 
appreciative of the opportunity and may do more with it.  

Expectations: To learn whether the student has realistic expectations of the 
course, consider asking the candidate to summarise what s/he expects of the 
course and s/he hopes to be able to do afterwards (e.g. “I would like to be able to 
use small molecule docking software to generate a list of lead compounds to start 
working on an enzyme inhibitor”). 

Appropriateness: Is the applicant at a career stage that is within the scope of 
your target audience? If not, they may still have a valid reason for coming on the 
course. For example, your target audience is PhD students but a more senior 
postdoc who has just completely changed fields and research projects may also 
be a good candidate.  

Fulfilment of course pre-requisites: This can only partially be addressed by 
asking the candidate directly because people have different interpretations of 
questions such as ‘Can you program in Perl?’. Setting a short task may address 
this, but may be considered too arduous, both for the selection panel and for the 
applicants. 

Language skills: It is not always possible to tell from a written application 
whether the candidate has the appropriate language skills to benefit from the 
training; the candidate may have asked someone else to edit their application.  
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Subject-matter expertise: It almost goes without saying that you need to identify 
trainers who know their field well. Bear in mind that bioinformatics is a 
multidisciplinary field: do not make assumptions about how much biology an 
experienced software developer will know, or how much computer-science a 
database curator will know.  
 
Pedagogic (or, more accurately, andragogic) expertise: this is just as important 
as subject-matter expertise, although in our experience academic course providers 
often gloss over it. The skills required to motivate a cohort of trainees to learn are 
quite distinct from expertise in the subject matter being taught. Similarly, the skills 
required to engage a class in learning through hands-on practicals at the computer 
are different from those required to give a lecture. Consider whether your proposed 
trainers have tried-and-tested experience of delivering the desired type of training.  
 
Motivation: In a field such as bioinformatics, in which demand for training outstrips 
supply, it is worth considering what motivates busy individuals, who often have full-
time roles as researchers, curators or developers, to spend valuable time out to train 
others. Incentives are many and varied. Course organisers who can check several of 
the points in Box 5, as a whole, have little trouble attracting trainers to participate in 
their courses. 
 
Cost: Identifying your ideal trainer will be of little use if s/he lives on the other side of 
the world and your budget will not allow you to pay for him/her to travel. However, if 
said trainer happens be travelling to a neighbouring institute for other reasons, you 
may be able to capitalise on this. Most trainers welcome the opportunity to combine 
several training assignments in one trip.  
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Prepare the training 
When the training goals and audience have been decided upon, the trainers’ main 
work begins: preparing the training. Preparation involves: 

• Choosing a course format (face to face, e-learning, blended learning, etc.). 
• Planning lessons (course progression) by selecting appropriate teaching 

methods. 
• Finding or creating teaching materials (exercises, instructions, lectures, 

handouts, and supplementary material). 

Box 5: what motivates trainers? 
Personal fulfilment: Gaining deeper or broader understanding of the field; having 
stimulating discussions and generating of new perspectives by interacting with 
trainers and delegates with different backgrounds, and simply the personal 
gratification of passing competencies on to others, are major motivations for 
trainers. 
 
User feedback: For professionals involved in developing or delivering 
bioinformatics services, the opportunity to learn from end users and use this 
feedback to improve their bioinformatics services provides a major motivation for 
training. 
 
Freedom from organisational hassle: In our experience, most people enjoy 
telling others about their area of expertise. However, few individuals in research 
settings have the time to dedicate days to setting up a course. One way to 
achieve their commitment is to only ask their time for content-related activities. 
Separate this from the logistical and administrative aspects of organising a 
course. 
 
Prestige: The opportunity to participate in a programme that has a reputation for 
excellence, or to interact with course faculty that you have deep respect for, is a 
good incentive. 
  
Reimbursement or reward: Some training organisations provide honoraria to 
their trainers. In our experience, this is not a major motivation for many trainers; 
they cite personal fulfilment as a much greater driver to accepting training 
assignments. However, it is a common courtesy to reimburse trainers’ travel, 
accommodation and subsistence expenses, thus ensuring that the trainer does 
not suffer financial hardship in addition to the burden of preparing and delivering 
their training. 
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There is no single recipe for success. We believe that bioinformatics training needs 
to be diverse to accommodate different types of content, course duration, and skill 
levels. One common theme, however, is the need to select a digestible amount of 
content and prepare bite-size chunks of training. 

Choosing the course format  
Choosing the right format depends critically on striking the right balance between 
course duration, level, and participant backgrounds. In deciding upon a training 
format, it is worth considering the following: 

• The trainer to trainee ratio: This determines capacity of the trainer(s) to 
engage meaningfully with all participants. 

• The number of participants: Although the upper limit may be determined by 
the capacity of the room, you may not be obliged to fill every seat and it may 
not be optimal to do so if you have a specific methodology in mind that is 
more conducive to a smaller group. 

• The time available: Consider not only the duration of the entire course, but 
also time available in a lecture hall/seminar room versus time available in a 
PC pool. There is a trade-off because visual barriers and distraction in a PC 
pool make direct communication more difficult, while completely working 
without PCs makes no sense at all in the context of bioinformatics user 
training. 

• Experience and expectations of the trainees. A homogeneous group of 
absolute beginners needs very different treatment from participants with 
specific research questions. The experience has a strong influence on the 
guided to independent learning ratio. 

Table 1 proposes five formats commonly used by the authors and summarises their 
pros and cons. 
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Table 1: pros and cons of different training formats 
Course 
format 

Pros Cons 

Lecture + PC 
practicals 

Easy to structure and prepare, even if 
done by separate persons. Lectures 
allow for easier face-to-face 
communication. 

A strong topic connecting both parts is necessary, 
otherwise the lecture may be perceived too 
theoretical. 

100% PC 
practicals 

Best suited to self-learning groups with 
lots of material, and if the trainer takes 
the role of a coach rather than an 
instructor. 

There is little room to cover extensive theoretical 
content. Direct communication may be limited 
because the PCs draw attention away from the 
other course participants. 

Seminar with 
PCs ready 

Groups of up to ten people can switch 
between PCs and face-to-face teaching 
smoothly.  
Works best with a PC-free zone in the 
same room. Conference table with 
laptops also works. 

Difficult with larger groups. The PCs pose a 
distraction to some extent. 

Remote e-
learning 
session 

No travel costs; potential to train large 
numbers of people 
 

Requires highly motivated and independent trainees 
and well-prepared material. The plan is difficult to 
change on the fly.  

Blended 
learning 

Potentially allows the disadvantages of all 
other approaches to be overcome. 

Higher investment for course organisers, requiring 
more planning. 

 

 

Diversity of training methods  
In face-to-face training, a plethora of methods can be used to deliver a successful 
course. In our experience, three golden rules apply:  

1. The trainer presents content in an engaging way. 

2. The trainees think actively during exercises. 

3. Interaction and discussion are encouraged. 

Many bioinformatics trainers use slide-based lectures and live demonstrations for 
information transfer, and practical exercises to reinforce learning. This is not 
surprising: as professional scientists, much of our learning is done at scientific 
conferences and workshops where lectures are the norm and the speaker takes 
responsibility only for his or her own presentation. However, this format is not 
necessarily optimal for teaching a new competency as opposed to simply 
transferring knowledge. With a little advanced planning, it is possible to 
systematically connect different parts of a course and encourage the active 
participation of trainees. Box 6 summarises just a few examples that we have used 
successfully in bioinformatics training situations. 
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Using a diversity of methods has the advantage of addressing differences in 
preferred learning style or learning pace. It also allows the trainer to react more 
readily to challenging learning situations in the classroom (see Appendix 1 for some 
common challenges and possible solutions).  

In our experience the ability to deliver successful face-to-face training is enhanced 
when trainers have an understanding of training methods in addition ta firm and up-
to-date grasp of their subject matter. It can be quite daunting to try a completely new 
approach, but we have found that most trainees welcome any effort to improve their 
learning experience and appreciate the fact that you have thought deeply about your 
training delivery. If it doesn’t work, learn from the experience and move on to 
something new. 

elearning 
There are many definitions of elearning (see discussions of this in Wright et al., 
2010); here we use it to mean the use of electronic media to facilitate trainees to 
follow a pedagogically sound learning path. eLearning can provide a valuable means 
of gaining insight into the numerous and heterogeneous tools and databases 
available to life scientists. Unlike books, e-content can readily be updated and can 
also provide direct access to data resources or data sets. eLearning usually implies 
learning over a distance, although there is no reason why elearning tools should not 
be used as part of a face-to-face course. Space does not permit us to provide an in-
depth discussion on how elearning might best be used for bioinformatics user 

Box 6: Some teaching methods used successfully in 
bioinformatics training courses  

• Case studies can reduce the complexity of the subject and tell a ‘research 
story’ that trainees can get involved in or may personally relate to.  

• Teaching materials such as manuals, glossaries, tasks and questions can 
help trainees to learn independently and take some burden off the trainer.  

• Algorithms are understood more easily when trainees can experience a 
simplified model supported by board games, role-plays or a pen-and-paper 
implementation (Pevzner, P.A., 2004).  

• Discussions in groups and with the entire class can be facilitated by 
brainstorming, gathering pros and cons, and panel discussions.  

• Devices that allow the trainees to check whether they’ve learned the key 
concepts, for example quizzes, polls, multiple choice questions or 
crosswords, make content easier to digest and contribute to the motivation 
of trainees.  

• An element of competition, for example with the trainees working in 
separate teams, can add both to the enjoyment and to the impact of the 
course. 
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training; although several of the 
authors have been or are currently 
involved in the development of 
elearning resources for 
bioinformatics training (see Box 7 
for some examples), we do not 
profess to be experts in this area. 
Some things that we have learned 
in our exploration of this vast and 
exciting area are distilled below:  

Different entry points: The same 
content can be made accessible for different levels of expertise (novice and expert), 
for self-directed and guided learning, or as a mixture of active and passive learning 
material (e.g. tutorials vs. exercises). 

Different formats: As for face-to-face learning, elearning can be made more 
engaging if a mixture of formats, catering for different learning preferences, is used. 
An elearning system can embrace online tutorials, printable hand-outs, slide sets, 
animations, video lectures, case studies, quizzes, and other interactive activities. 

Structure: Different types of user can be readily catered for if the course work is 
categorised clearly and put into a specific context, for example different learning 
pathways or workflows, or simply clustering of related units of learning.  

 

Creating a training plan  
No matter what the course format is, the trainer needs to orchestrate his or her unit 
of training to meet the needs of the trainees. In our experience it is useful to create a 
lesson plan (see Table 2 for an example), which summarises the course content, 
teaching methods and time allocated for each phase. This allows the trainer to check 
whether the training flows logically from both a content and an andragogic point of 
view. How is the subject introduced? How is new content introduced? What kind of 
activity do trainees use to consolidate their learning? How does the training link with 
previous and forthcoming units? How can trainees practice their new found 
competencies? 

Box 7: some elearning 
resources for bioinformatics  

• EMBER www.ember.man.ac.uk 
• eProxemis (proteomics): e-

proxemis.expasy.org 
• eBiomics: www.ebiomics.org 
• HSeT: www.hset.org/cms/ 
• Train Online: 

www.ebi.ac.uk/training/online 
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Table 2: Example lesson plan for a 90’ PyMOL tutorial  
Phase Content Method Time 
warm-up haemoglobin active site show sample image 2’ 
warm-up what makes a good image? brainstorming 5’ 
instruction basic recipe: seven steps to create 

molecular images 
single slide 5’ 

instruction haemoglobin active site trainer explains task and time limit 5’ 
practical create a picture of the haemoglobin active 

site 
trainees work in pairs, supported by 
learning cards 

50’ 

transfer gallery with resulting images Q & A session 18’ 
repeat seven questions on using PyMOL online multiple choice quiz * 
 

The lesson plan is the script of a training session. It lets the trainer systematically 
guide the learning process, but also recognise the point during the training where 
improvisation starts. It is the trainer’s job to match trainees, content, and teaching 
scenario by using appropriate teaching methods. Doing this matchmaking 
systematically, with talent and with enthusiasm, is the key to delivering excellent 
training. 

Developing and maintaining training skills 
 "Only the wisest and stupidest of men never change." 
(Confucius) 

To develop any competency you need to practice and to continually learn from your 
experiences. As we have already discussed, trainers need to pay attention both to 
their subject matter expertise and to their training skills. Subject-matter expertise can 
be maintained by going to relevant seminars and conferences, reading papers and 
interacting with your peers, but how are training skills developed and maintained? 
Many bioinformatics trainers have no formal training in this: they simply learn by 
doing, or perhaps by shadowing an experienced trainer and learning from them. 
Some other avenues that the authors have found valuable are listed in Box 8. 
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Run the training 
The organisational aspects of a training event are of crucial importance for the 
outcome and, thus, for the satisfaction of trainees and trainers. We therefore feel that 
it is important to define the ideal conditions under which excellent training is possible.  

To allow trainers to focus on producing content, a model that we have found to be 
favourable is to separate training content from the logistics and administrative 
aspects of organising training by having separate people responsible for these two 
aspects. 

Box 8: Some tips for developing and maintaining your 
training skills 
Developing presentation skills 

Public speaking blogs are a good starting point: 

http://sixminutes.dlugan.com/ 

http://mannerofspeaking.org/  

http://www.craigvalentine.com/  

In most major cities speaking clubs can be found that attract other trainers (e.g. 
Toastmasters).  

Improving your andragogic knowledge 

This can be gathered from the educational literature and from professional 
trainers, but both are expensive in time and/or money. Many professional courses 
focus on occupational learning and it can be hard to translate your learning to 
bioinformatics. 

Communities of practice 

Learning from your peers is inexpensive, effective and rewarding. The 
bioinformatics training network (http://www.biotnet.org/) is an online community of 
practice developed to stimulate exchange of ideas and course materials among 
the bioinformatics training community. It is open to all without restriction. 

The ISCB Education Committee (http://www.iscb.org/iscb-education-committee) 
also runs workshops and social networking sites to connect bioinformatics 
trainers.  
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The need for a defined process 
Organising training is like managing any project: you need to identify stakeholders, 
plan, implement and review. Details differ from one organisation to another, and we 
do not attempt to define a standardised procedure. The important thing is that 
administrators, hosts, trainers and technical staff all have a clear understanding of 
their roles and what others are doing. Simple checklists can be remarkably effective 
and Appendix 2 provides a set of generic checklists that can be adapted for this 
purpose. If the training involves more than one organisation (for example, a course 
provider and a host institute) it is especially important to agree on and document the 
responsibilities of each (including any financial responsibilities) at an early stage. 

Setting timelines  
Ideally, the preparation for a new course targeting international trainees starts 12–18 
months prior to the course. Agreeing on a venue, date, and an outline of the content 
(including securing the commitment of trainers) can be done well in advance. 
Trainers and trainees may need to travel, so allowing enough time for participants to 
plan their travel (including any visa applications) is vital. If you are using a selection 
procedure, remember to allow extra time for candidate selection: as a rule of thumb 
applications should close at least two months prior to the course and some 
organisations allow considerably longer than this. If the course is a locally organised 
one with a pre-defined audience, a shorter time frame may be appropriate. 

Promotion  
If your course is open to applicants, early and effective promotion is important to 
guarantee a cohort of suitable trainees. There is no ‘right’ answer for how long 
before the event you need to begin promoting it: this depends on the format of the 
course, how dispersed the potential trainees are and how well they know the course 
organisers or hosts. Typically, the authors of this document begin promoting their 
courses 3–12 months beforehand but if the target audience is pre-defined shorter 
time frames may be feasible.  

Successful promotion makes use of several different promotional channels and 
several time points, for example, you may want to consider ‘save the date’, 
‘registration is open’ and ‘registration deadline approaching’ announcements. Early-
bird fees can also be applied to encourage applicants to apply early. 

There is no set recipe for what to include in an effective course announcement, but 
there are some key ingredients. These are listed in Box 9.  

Ensuring that all parties involved in the training event are aware of the promotional 
schedule and contribute to it, perhaps through a slide that advertises the course, or 
by adding a line to their email signature files, this also helps to create critical mass in 
the event’s promotion. 
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Venue  
Your choice of venue may be predefined but if it isn’t, what should be considered 
when choosing it? Your highest priority when offering bioinformatics training is likely 
to be access to computers, internet access and any necessary software. One thing 
that is often overlooked is the technical support to ensure that the equipment works 
properly and any required software is installed. In our experience, if no-one takes 
ownership of IT issues for a bioinformatics course, problems are almost bound to 
manifest themselves! Effective communication among trainers, IT staff and course 
organisers is, of course, also vitally important. If one trainer has neglected to tell the 
organiser that they need 20 licences for proprietary software, no amount of excellent 
IT support will be able to help on the day. 

Venue plays a critical role in the general flow of a training event. Outside of the IT 
provisions of a venue (which are discussed in detail below), other things to consider 
are:  

• Will the venue comfortably accommodate all participants (including trainers), 
including space to accommodate computers, electrical/ethernet cords, bags 
and course material? Is there space for tutors and assistants to assist 
individual participants? 

• Are there adequate sightlines and acoustics for participants to see and hear 
the trainer’s presentations? 

• Is it possible to adjust lighting and temperature? 
• Is there ready access to washrooms, catering, breakout spaces?  
• Can the training room be secured during lunch and coffee breaks? This is 

especially important if participants are bringing their own laptops. 
• Conversely, will the trainees be able to gain access to the training facilities? 

This may include wheelchair access or out-of-hours access if you are running 
a course over a weekend or expect the trainees to put out-of-hours 
preparation time into assignments. 

Box 9: Key ingredients for a course announcement 
• Course title, date, venue, organisers 
• Target audience 
• Course prerequisites 
• Learning objectives 
• Brief description of content (or full programme once registration is about to 

close) 
• Fees (and what is included in the fees) 



 22 

 

IT infrastructure and support  
Your approach to IT infrastructure is likely to differ according to the scale of your 
training operations. Several data infrastructures need to be in place to run a 
successful, large-scale training programme, but are likely to be overkill if you only 
run one or two courses.  

It is convenient to have desktop computers preconfigured with the same operating 
system, specific software and data sets required for a course. Having the same 
installation eases the work of trainers and the preparation of the course. Tailored 
operating system images can facilitate the installation process in several computers. 
The main disadvantage of this approach is that trainees cannot bookmark web 
pages or gain experience of installing any relevant software or plugins on their own 
computers, although this can be circumvented by providing adequate training 
materials. 

If the training event requires that participants bring their own computer, then an ideal 
venue should have electrical outlet capacity for each participant. Adequate internet 
speed is also necessary to accommodate the data transfer load and number of 
participants simultaneously online. It is important to maintain contact with IT support 
staff throughout the course in case you need support. 

Content management systems 
Organisations that host many training sessions may benefit from using a content 
management system (CMS) to distribute and archive materials for trainees and 
trainers alike. A plethora of CMS platforms exists that can handle content changing 
on a daily basis. Popular open-source CMSs include Drupal and Joomla! 
Alternatively, the Wikimedia engine (or any other Wiki) is easier to set up and 
provides the option to distribute text and files. Providing all students and trainers with 
wiki access (i.e. login credentials) allows workshop material to be adjusted on the fly, 
according to the dynamics of the workshop. In many cases, a simple file server or 
Dropbox account may be an adequate solution. More advanced learning 
management systems (LMSs) allow test results to be stored, and students can be 
evaluated online. However, this may be cumbersome for training courses that are 
not regularly repeated, and can represent an extra burden for trainers or organisers. 
The optimal CMS in a training course is the one that you don’t remember using.  
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Evaluate the training 
Is the training fit for purpose?  
Developing and running training events is a dynamic process: no training event will 
be perfect the first time it is set up and, with constantly changing scientific fields, the 
courses themselves need to adapt accordingly. With all this, how then does one 
ensure that the training provided is as good as it possibly can be? There are two key 
aspects to consider here: 

1. Did the training do what it claimed – how effective was it? 
2. Did the trainees feel that the training was useful and worth the time/money 

spent on it? 

It is important at this point to note that succeeding in the first of these aspects does 
not necessarily ensure the second, as there are a range of other factors (often 
completely independent of training quality, for example the quality of the 
accommodation or food) that influence satisfaction ratings. 

To address the effectiveness of the training it is necessary to identify and assess the 
practical outcomes from attending the training, or in other words, determine whether 
it provides what it claims to. To do this there are three key pieces of information 
required: 

1. The learning objectives for the course and any prerequisites 
2. The participants’ prior level of competency 
3. The participants’ post-event level of competency 

However, this information on its own is not enough to guarantee success as people 
are known to learn in a variety of different ways, so even if two people have the 
same level of competency before the course, it does not follow that they will have the 
same level afterwards. This is why it is important to get a clearer picture of the 
trainees themselves – in particular their learning styles, expectations and interests.  

Participant expectations and interests can be determined using direct questions as 
part of the application/registration process (see above). The assessment of potential 
participants’ learning styles is more involved but can be done by providing a simple 
questionnaire designed to assess their preferred learning style. This information can 
then be summarised and passed to the trainers so that they can modify their training 
delivery to better address the variety of learning styles and thereby increase the 
chance that all attendees get the most out of the training provided. 

These pre-course enquiries and course modifications are of course an ideal 
situation, but it may not be practical to send out and analyse a learning style 
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questionnaire. It may also be difficult to accurately assess the background 
knowledge of a participant, and simple self-classification questions (e.g. “Are you a 
novice, intermediate or advanced user of BLAST?”) can often be misinterpreted or at 
best over/underestimated. 

Collecting feedback  
An effective way of determining whether a training event has been successful, with 
the goal of improving future training, is to collect feedback. This may be part of a 
more comprehensive approach to quality assurance, and some of us have begun to 
work with the broader biomedical research community to explore the potential utility 
of a shared quality assurance process for continuing professional development in the 
biomedical sciences (Klech, H. et al. 2012).  For any given event there are different 
groups of stakeholders in this process: the trainers, the trainees and the 
organisers/hosts/funders. Each is likely to have a different take on the success of the 
course. 

Trainers: this group will be primarily interested in knowing about the strengths and 
weaknesses of their own training session, including the content and level it was 
pitched at and their presentation style (was it clear, understandable, well paced, 
engaging?). As a result are likely to need feedback from the participants and the 
organisers. 

Organisers, hosts and funders: this group is more likely to be interested in the 
overall success of the course: whether the participants felt that the experience was a 
useful one and any changes that would improve future events. In addition to the 
information the trainer is looking for, they may also want feedback from the trainers 
and trainees on venue, catering, IT support etc.  

Trainees: this group may want feedback on what they have learned as a 
consequence of the training. Here, the need for feedback may not be obvious to the 
trainee and they may feel this will become obvious if they try to perform the tasks 
they have received training for. However, if provided with some kind of assessment 
or task that demonstrates their new competencies this may raise their awareness of 
the long term benefits of the training course. 

Feedback for trainers and organisers 
It is common practice task trainees to provide feedback using an evaluation form. 
Paper-based forms have the advantage that they’re quick to complete, but the 
analysis takes longer. Online forms (for example, using SurveyMonkey) work well 
provided that you build in scheduled time towards the end of the course for the 
delegates to complete it. For those who organise many courses, it is valuable to 
have a standardised form allowing trainers and organisers to compare events. The 
option of completing the form anonymously may help to gather more honest opinions 
and ratings (easier with an online form); however, participants should not be 
discouraged from providing contact details if they want to, and they may wish to be 
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contacted on specific points to learn how their feedback has been taken into 
consideration.  

Feedback from trainees is usually collected by the course organiser and then 
distributed to the trainers, although it is also common for individual trainers to 
request feedback on their specific training session – especially when experimenting 
with new training techniques. The timing of the feedback is also important as there is 
a fine balance to be struck between asking for lots of comments at the end of a 
possibly lengthy and tiring course and allowing too much time to pass so that the 
participants forget details that may be important. Short exit polls at the end of each 
day/session are one possible way to gather key criticisms and positive features of 
individual sessions, with a more in-depth questionnaire provided in an allocated 
timeslot at the end of the full event or within a day or two of training completion. This 
contrasts with long-term feedback, which will be discussed later and aims to identify 
the long-term benefits of a training course. 

In many cases, a second source of reciprocal feedback is provided between the 
trainers and the organisers. For the organisers the aim is to provide suggestions on 
ways to improve the overall experience for the trainers at future events (i.e. were 
there any problems with logistics, technical support, setup of the room, equipment, 
etc.) and to get an idea from the trainer about what they thought about the trainees 
(Were they what was expected based on the pre-course data? Were there any 
troublesome participants? Was the course properly targeted?). For the trainers this is 
an opportunity to collect feedback on their training skills and to get ideas and 
suggestions about content that can improve future training. The way this is done, 
however, is often not as effective as it could be as it is usually face-to-face or at best 
via a form filled in at the time. An ideal scenario would allow any comments to be 
totally anonymous but this is often not practical, sin many cases minor complaints 
that can build up to more important issues are not caught early enough if they are 
ignored or not passed on by either party for fear of being too negative. 

There is a third form of feedback that is very rarely collected: peer review. Here, 
trainers get direct feedback from another trainer or someone able to assess the 
effectiveness of training sessions. This is possibly the best way for a trainer to get 
the feedback they need to improve their training delivery but it does require a relaxed 
and open/honest environment for it to be successful – not all trainers are comfortable 
taking feedback from a peer, neither are they all comfortable to provide feedback, no 
matter how constructive it may be. If peer review is not possible or difficult to provide, 
a very effective way for a trainer to identify improvements to their technique is to 
video their own training sessions and review after the event. This is relatively low in 
cost (all that is required is a moderately efficient digital camera with sound) but 
requires a great deal of self-motivation and an ability to objectively analyse the 
recording for this to be effective.  

Feedback for trainees 
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Here, the aim is to assess whether the participants consider the training to have 
been successful with regards to the stated objectives. This clearly relies on well-
constructed objectives, close matching of participant expectations with the content of 
the training sessions and materials to suit a variety of learning styles. A simple way 
to supply feedback to trainees on new competencies they have developed is to 
provide them with a simple quiz or a problem-solving session in which they need to 
use the processes learnt to answer the questions set. This can be done during the 
training sessions themselves, at the end of the session/day/course or even as a 
post-event follow-up. However, to provide trainees with a sense that they will be able 
to utilise the training in the long term, they need to see that they can apply the 
knowledge and skills in a variety of untaught situations, rather than perform a simple 
repetition of facts or processes. To achieve this, open-ended problem solving 
sessions in which generic questions are posed can be used. These can even include 
examples drawn from the interests and expectations of current and previous course 
attendees as requested when registering for the course. The difficulty here lies in the 
time required to devise suitable problems, assess the trainees’ answers/solutions 
and provide them with feedback. If this time is not available, a quick solution is task 
the trainees define their expectations at the beginning of the course, record this on 
flip-chart paper or post-it notes, and then review their expectations at the end to 
determine whether they have been met. 

Impact of feedback on future training 
After collecting feedback from trainees, trainers and organisers, what is tbe done 
with it? As mentioned earlier, one of the key features of effective training events is 
their dynamism: subjects change, new training ideas are developed, particular 
sessions are identified as needing improving and trainers themselves change. If the 
training provided is to be the best it can be, it must respond to these changes as well 
as to the comments in the feedback from all parties. Once again, how the impact of 
feedback is monitored depends on whether one is looking at it from the organiser’s 
or the trainer’s point of view.  

Organisers may want to look at successive training events on the same topic and 
compare the ratings from participants to observe any trends in course quality or 
identify topics that become less important over time. Trainers are more likely to want 
feedback on their specific session from multiple events so that they can identify 
changes in their presentation skills or spot recurring comments that may identify 
concepts that need to be differently explained or addressed in more detail.  

The problem with these types of comparison is that even with a standard 
assessment form across lots of different events and trainers in different training 
venues, there are still such a large number of factors to consider that there are no 
guarantees that modifications to the training are responsible for any differences 
seen. Ultimately though, the greater responsibility for maintaining and improving the 
quality of future training events lies with the organiser as they tend to have a more 
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holistic vision of a training programme and tend to interact closely with multiple 
trainers across different topics. 

Training is a skill that can be developed over time with suitable feedback and 
repetition. When facing points that need improving it is important to identify the real 
cause of the problem that is impacting quality. This is much easier if the trainer is 
open to applying new techniques and methods to their sessions, and this can be a 
fun process when trying out a new idea with an audience. One possible route to 
aiding this process is simply for trainers to meet regularly to discuss problems and 
propose new solutions. With this support for regular trainers and standardised 
course evaluation forms it should be much easier to track trends and measure the 
impact of feedback over time.  

The other aspect of measuring the impact of training is the long-term benefits of the 
training provided. This is one area of feedback that is often sought by course funders 
and training organisations as a way of assessing whether they are getting sufficient 
return on their investment in training. The primary difficulty with this type of follow-up 
is keeping in touch with, or tracking down, attendees who frequently move to other 
institutes or change email addresses without leaving forwarding information. 
Response rates for long-term feedback tend to be very low and there is a risk that 
they are unrepresentative of the group as a whole.  

For scientific courses, a common measure of long-term effectiveness is how many 
collaborations resulted directly from the event. One possible route for long-term 
monitoring in bioinformatics training, which some of the authors have now begun to 
experiment with, is to use social media to keep in touch with course alumni. Another 
is asking participants to acknowledge training events in publications (Fernandes, P. 
et al., 2012). 

Concluding remarks 
Demand for bioinformatics training is on the increase as more and more life 
scientists, working on a diverging range of areas, are generating and using data 
generated by high-throughput methodologies. To date, bioinformatics training has 
developed somewhat organically. In Europe, there are a handful of organisations 
(some publicly funded, some companies) that offer user-training programmes, but for 
the most part training is organised in an ad hoc way in response to local demand, 
and often using local trainers who are bioinformatics experts but may have little 
experience of delivering training. By sharing our experiences of what works and what 
does not, we believe that we can develop best working practice and improve the 
overall quality of bioinformatics training, with the goal of expediting scientific 
research. This is a living document that will continue to evolve as we develop as 
trainers, and as we gather experiences from a broader community of professionals 
who share our interests. We have created the Bioinformatics Training Network 
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(www.biotnet.org) to facilitate this ongoing dialogue, and to share training materials 
in addition to experiences. 
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Appendix 1: Common pitfalls and how to 
avoid them 
In a bioinformatics training session, many things can go wrong. Here, we list some of 
the most common and intimidating problems, along with suggestions on measures 
that can be taken to avoid them or address them during the course. 

Problem 1: Divergence between the expectations of the 
trainees and the training experience delivered to them during 
the course  
This typically results in disappointed, frustrated trainees who don’t learn much from 
the material delivered to them, and who consider that most of what they learn or are 
presented with does not meet their needs. 

Avoidance 
Firstly, the description of the content of the course, and the specific problems the 
course aims to help trainees solve, should (i) correspond as closely as possible to 
the content actually delivered during the course and (ii) should be described in 
sufficient detail in announcements and descriptions of the course read by potential 
trainees to allow them to make good judgements concerning whether the course fits 
their needs or not. This information needs to be provided long before the registration 
deadline for the course. 

The application process for the course should extract from applicants sufficient 
information to allow selectors to judge the extent to which different trainees are likely 
to benefit from the course. 

Addressing the problem during a course 
Make sure that the trainees understand why you have chosen to present the material 
the way you do, and why you have chosen particular training methods to deliver it. 

You can also use an interactive session at the beginning of the course to capture 
trainees’ expectations; manage these by being completely clear at the beginning 
about which ones you cannot meet; re-visit them at the end to get a feel for whether 
these have been met. 

Problem 2: Trainee heterogeneity 
The trainees may diverge in terms of knowledge, previous experience, social/cultural 
background, resources available in their normal working environment, preferred 
learning styles, and ability to comprehend the language used during training. 
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Avoidance 
Firstly, as for problem 1, providing potential applicants with a clear description of the 
learning objectives, course content and any prerequisites should increase the 
proportion of applicants for whom the course meets expectations and is 
appropriately pitched. 

Secondly, requiring applicants to provide sufficient information in their application to 
allow the organisers to select suitable trainees will help to reduce trainee 
heterogeneity. 

Thirdly, to address diversity in preferred learning styles and social interactions, 
trainers can be encouraged to use methods that cater to a range of different learning 
styles. 

Addressing the problem during a course 
To address differences in level of trainee understanding and experience in a specific 
topic, provide exercises that cover a range of difficulty levels, the most difficult being 
challenging for fairly experienced student, the simplest being accessible even for 
novices. Providing ‘spare’ exercises helps to address differences in learning speed. 

Even after a trainer has made every effort to choose trainees who have the 
background and knowledge required to benefit from a course, there are still often 
trainees who are overwhelmed by the material presented. This can happen, for 
example, if trainees overstate/overinflate the amount of experience they have in a 
particular area during the application process. 

Problem 3: a trainee who feels overwhelmed 
Addressing the problem during a course 
Again, it helps to have available a set of exercises from a more introductory course 
covering a similar topic. However, in many cases such resources are not available 
and the trainer does not have the time available before the course to prepare 
emergency ‘reserve activities’. 

The presence of several teaching assistants on the course, who can give direct help 
to people struggling with a topic, is an effective solution to this problem. We would 
recommend at least one assistant per ten trainees. 

Another approach that can help here is to incorporate lots of small group discussion 
sessions within the course; these help to focus the learning experience more directly 
on the specific needs of individual trainees, and provide a forum for them to support 
each other in their learning. 

Finally, it may be reasonable simply to suggest that the trainee leaves the course. 
Clearly this will not always be an acceptable solution, but in some cases (particularly 
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if there is no fee for attending the course) it can be the best solution both for the 
trainee who is struggling and for the other trainees, who may feel held back. 

Problem 4: technical failure 
A frequently encountered and much feared problem in bioinformatics training is 
failure of internet connections, services going down (sometimes because multiple 
students are all trying to do the exercise at the same time) or other major software or 
hardware failures. Clearly, many of the training activities that would be used in a 
typical bioinformatics course are impossible in such a situation. 

Avoidance 
The amount of time a trainer invests in preparing for such an eventuality depends on 
the perceived likelihood of such a failure occurring. If it is considered fairly likely, 
then ideally the trainer will have prepared contingency plans that do not depend on 
any technology apart from paper and pencil. 

Communication beforehand – both with local IT support and with relevant 
bioinformatics service providers, can do much to avoid many problems but 
occasional technical failures happen no matter how carefully you have planned.  

Addressing the problem during a course 
In the case of unexpected technical failures, one approach is to turn the training 
experience on its head by asking trainees to work in small groups to plan out training 
sessions they would give themselves on this topic, using just sheets of paper, 
whiteboards or discussions as their presentation tools. Ideally, novices should be put 
in groups with more experienced trainees, and different groups assigned different 
topics. The trainer and any assistants can then circulate through the class supporting 
the work of the trainees as much as possible. In the end, a set of short presentations 
put together by the trainees is made and used as the basis of discussions within the 
class on relevant topics. 

For such a solution, all the trainer needs to have in reserve are white boards or 
flipcharts and pens and paper. Again, it pays to check in advance that such 
resources will be available. 

It is also possible to give the trainees the option of stopping work and doing 
something else with their time in such a situation. 

Showing that you have at least considered that something like this could happen and 
that you have a plan B goes a long way towards ensuring trainee satisfaction in 
these situations, and if you can make it fun, all the better. 
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Appendix 2: Checklists  
Checklists maximise the effectiveness of a training event by helping to keep the 
planning and organisation on target. Here we have attempted to gather some of the 
more frequent items to be incorporated into checklists for course organisers and 
trainers. 

Organiser’s checklist 
 
Planning and Training Session Set-up 

 Date of session 
 Venue for session 
 Workshop schedule 
 Trainer contact & confirmation 
 TA contact & confirmation 
 IT support contact & confirmation (if required) (e.g. systems administrator, 

software installation, computer set-up, etc.) 
 Licensing (if required) 
 Contracts sent 
 Contracts received 

 
IT Infrastructure 

 Pre-readings & online tutorials requirements from trainer 
 Computer setup & software requirements from trainer 
 Server requirements & setup (if required) 
 Wiki or other session support mechanism setup 
 Extra laptops setup as backup 
 Advertising & Communication 
 Schedule of advertising: to whom, date, advertising route 
 Website page for training session 
 External web postings e.g. Google calendars, biotnet.org, bioinformatics.org, 

funding body sites, trainer’s academic sites, etc. 
 Mailing lists 
 Social media 
 Signage & directions for training session 
 Presentation template to trainer 
 Repeat advertising according to schedule 

 
Participants 

 Participant selection 
 Notification of acceptance to participants 
 Confirmation of attendance from participants 
 List of accepted & confirmed participants – with contact info, learning 

expectations, project, skills 
 Directions, schedule & instructions (e.g. pre-readings, online tutorials, 

software and computer setup instructions) sent to participants 
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Pre-course logistics 

 Travel arrangements of trainer 
 Accommodation arrangements for trainers 
 Catering for training session 

 
Trainer preparation 

 Previous training session feedback sent to trainer 
 Participant list with session expectations sent to trainer 
 Presentation software up to date 
 Establish communication/coordination between trainer and TA 

 
Preparation of materials 

 Welcome material & Introduction Slides 
 Faculty Biographies 
 Lectures from trainers: printed & posted on wiki or other session support 

mechanism 
 Exercises & answer keys from trainer: printed & posted on wiki or other 

session support mechanism 
 Data Sets from trainer: posted on wiki or other session support mechanism 
 Organise networking events: dinner/drinks, guest lecture, poster session 
 Class Photo 
 Sponsor/Funding Acknowledgement List 
 Registration desk signage 

 
Post-course logistics 

 Reimbursement forms for trainers 
 Payment of expenses 
 Questionnaire for participants 
 Certificates of attendance for participants 
 Post session material on website 
 Circulate participant feedback with trainer and TAs 
 Debriefing session with trainer and TAs: what worked well & did not work well 

with respect to venue, schedule, content, flow, participants, etc. 
 Notes for improvements to future iterations of training session 

 
 
Trainer’s checklist  
Planning phase 

 Mark calendar with training session dates 
 Sign & return contract 
 Set target audience 
 Set course objectives 
 Set course content 
 Establish training session schedule 
 Communicate & coordinate with other trainers and Teaching assistants 

 
IT requirements 
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 Determine computer setup & software needed for training session 
 Determine server requirements & setup (if required) 
 Send requirements to organiser 

 
Participant requirements 

 Determine pre-readings for participants 
 Determine online tutorials for participants 
 Send requirements to organiser 

 
Preparation of training materials 

 Review feedback from previous training sessions 
 Review learning expectations of participants 
 Receive presentation template from organiser 
 Select data sets 
 Develop exercises 
 Develop lecture material 
 Include variety of teaching methods 
 Send material for review & printing to the organiser 
 Presentation software up to-date 
 Laser pointer/microphone/slide changer 
 Send biography to organiser 

 
Post-course phase 

 Complete reimbursement form/send receipts 
 Review feedback from participants 
 Debriefing session with organiser 
 Notes for future iterations of training session: what worked well, challenges, 

and improvements with respect to the venue, schedule, content, flow, 
participants, etc. 

 Notes for self for teaching future iterations of training session based on 
participant feedback, organiser comments and personal experience 
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Appendix 3: Sample feedback forms 
 

Short-term feedback form 
Here are some common questions included in trainee feedback forms to be 
completed before the trainee leaves at the end of a course or soon after the course. 
 
Scale of answers: 

1. Don’t Know 
2. Strongly Disagree 
3. Disagree 
4. Neither Agree nor Disagree 
5. Agree 
6. Strongly Agree 

 
1. Elements of the training session organisation and execution that were conducive 
to my learning: 

 Bringing my own laptop (if applicable) 
 Provided computers 
 IT support 
 Interaction with trainers 
 Assistance from training assistants 
 Interaction with other participants 
 Schedule of lectures and exercises 
 Length of training session 
 Date (timeframe) of training session 
 Venue 
 Other 

 
2. Elements of the training session that were effective in my learning of the material: 

 Pre-tutorials & pre-readings 
 Lectures 
 Exercises 
 Handouts 
 Software/Tools 
 Wiki (or other support mechanism) 
 Other 

 
3. Written materials provided in the training session: 

 Helped me learn 
 Were comprehensive 
 Were understandable 
 Will be a useful resource 
 Comments 
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4. Presentations and demonstrations given by the following trainers and training 
assistants were highly effective in my learning of the material: 

 List trainers and TAs 
 Comments 

 
5. Each of the following content areas was relevant to me and will be useful in my 
research: 

 List of software and informatics tools used throughout training session 
 Comments 

 
6. I would have liked to have learned more (greater depth of coverage) about the 
following subjects/topics/software (please include topics/software not presented 
during session): 

 Comments 
 
7. Outcomes of training session: 

 I am satisfied with the training session 
 I have gained an overview of (course area) 
 I am aware of new bioinformatics resources and tools in (course area) 
 I have gained proficiency in using bioinformatics resources and tools in 

(course area) 
 I am able to apply what I have learned to my research work 
 I will be able tact as a resource to my colleagues 
 I will recommend this training session tothers 
 I would like to take further training sessions to build upon what I have learned 

 
The next series of questions are metrics for reporting. Other metrics may apply 
based on your organisation’s needs. 
8. I heard about the training session through: 

 Website 
 Poster 
 Mailing list from (your organisation) 
 Email forward from my department 
 Colleague/Friend 
 Alumni mailing list 
 Other 

 
9. My work role is: 

 Graduate student 
 Post-doctoral fellow 
 Clinical fellow 
 Research scientist/associate 
 Faculty 
 MD 
 Technician 
 Bioinformatician 
 Other 

 
10. My institution would be best classified as: 

 Government 
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 Industry 
 Academia 
 Hospital/Medical 
 Not for Profit Research 
 Other 

Long-term feedback form 
The following questions may be useful for gathering feedback more than a year after 
the course. 

Scale of answers: 
1. Don’t Know 
2. Strongly Disagree 
3. Disagree 
4. Neither Agree nor Disagree 
5. Agree 
6. Strongly Agree 

 
It has been (timeframe) since you attended (course title). Please provide feedback 
on the long-term impacts of the training session. 
 
1. Elements of the training session that have proved useful and a good resource  
post-workshop: 

 Recorded lectures 
 Exercises 
 Written material 
 Wiki (or other support mechanism) 
 Other participants 
 Other 

 
2. I have utilized the following content areas in my research: 

 List of software and informatics tools used throughout training session 
 Comments 

 
3. Over time you may have gained greater insight into your research informatics 
needs relative to the training session objectives. 

 I would have liked to have learned more (greater depth of coverage) about the 
following subjects/topics/software (please include topics/software not 
presented during session): 

 Comments 
 
4. Long-term outcomes of training session: 

 I am able to communicate better about my data and informatics needs 
 I am aware of the bioinformatics resources and tools needed to aid my 

research 
 I have an understanding of the informatics steps required by my research 
 I use of some of the skills learned in the training session 
 My research work has advanced because of the training session 
 I have shared my knowledge and skills with colleagues 
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 I have shared the training session material with colleagues 
 I have sought further training sessions tbuild upon what I have learned 
 Comments 
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