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PREFACE
The Pedagogical Guidelines have been developed as part of the Erasmus+ project BioComp.
They are intended to help trainers prepare for using the BioComp materials in the classroom or
place of training and provide an overview of the pedagogical framework to aid using and/or
adapting the modules for training purposes.
The Pedagogical Guidelines, which can be found on the BioComp Navigator
(https://navigator.biocompetences.eu/), provide answers to a number of frequently asked
questions concerning both the logistics of training (questions regarding use/implementation of
technology, organization of excursions, translation of documents, etc.) and methodology related
to using the created materials with students. They also provide adaptable training outlines to
help teachers with lesson planning as well as information summarizing individual modules and
learning scenarios. Additional information regarding assessment and activation of relevant
student competencies is included as well.
This document is intended for trainers only.
The Pedagogical Guidelines are divided into four parts: “How” Questions, Pedagogical
Structure Guide, Personal and Transversal Competences, and Teacher Preparation Guides.
The “How” Questions are intended for answering practical and logistical questions regarding
organization, planning, and teaching. Relevant information regarding organization of field
excursions, translation of documents, implementation of video, media, and AR technology, and
navigation of the BioComp website is included with relevant links provided.
The Pedagogical Structure Guideline is intended to provide in-depth information regarding
implementation of the modules in the classroom. It gives advice on classroom management,
methodology, the structure of classroom training, and tips for engaging students and organizing
classroom activities. Finally, criteria for and types of assessment is discussed.
The Personal and Transversal Competences provide a summary of how to activate these
competencies in students through brief theoretical analyses followed by suggestions for
relevant classroom activities.
The Teacher Preparation Guides are one-page summaries of each module from each Learning
Scenario. They include the module’s Aim, Learning Objectives, and relevant Keywords. In
addition, a list of the module’s videos and other resources/media with accompanying links are
provided as well. In this way, the Teacher Preparation Guide is intended to provide trainers
with a quick summary of each module as well as provide a succinct list of available additional
resources that can be used.

HOW” GUIDE
As part of these guidelines there are a number of general questions related to the logistics of
the teaching process and organization of trainings. This document aims to give instructors
answers to potential “How” questions which may come up during the course of planning a
training or teaching.
1. How to search on the Internet?
Relevant links will be provided in the teaching and training materials. However, in a pinch,
major search engines such as www.google.com can be used for immediate answering of
questions which may come up during the teaching/studying process. Using the google images
https://www.google.com/imghp?hl=en&authuser=0&ogbl search feature can also be useful as it
is a way to show students additional images of the different items mentioned in the training
material. Another popular choice for video searches is www.youtube.com.
Finally, the most important source for trainers and students is our own BioComp website,
https://biocompetences.eu/ where you can find all relevant materials and sources needed for
training and studying. One final important note is the site wiki, where one can find itemized,
subject-related materials https://navigator.biocompetences.eu/wiki/.
*Please note that before any search of the internet can take place, instructors and students
must ensure that their device (computer, laptop, mobile phone, etc.) is connected to the
internet. Many institutions have firewalls or password protected access to their online
network, so it is VERY IMPORTANT that all instructors confirm their device’s internet
connection BEFORE beginning any training sessions with students.
2. How to use a Wiki?
A wiki is a collaborative tool which allows members of an online course or group to contribute,
upload, and edit relevant course materials. The BioComp group has created its own wiki,
https://navigator.biocompetences.eu/wiki/ where member partners have access to upload
additional course materials. Currently, the BioComp wiki is organized according to the four
learning scenario subjects (BBE Company, Algae, Biogas, Bio Packaging). To access the materials
in the wiki, go to the relevant learning scenario, scroll down to General Tools, and click on the
wiki icon. A page will open listing all the additional materials available for that learning scenario.
Clicking on the title of the file will open the relevant page/document/video.
New relevant materials, such as articles, videos, and other media can be sent either by students
or instructors to the site moderator, where it will be approved for upload to the wiki. All
relevant materials should be sent to this address: info@biocompetences.eu

The wiki is continuously updated so it is recommended to check often for any new materials
which may be of interest to you and/or your students.
3. How to implement videos into the lessons?
Each training module lists the relevant videos which should be taught. Often, the training
materials will list the length of each video and give specific instructions for how it should be
implemented into the training. However, the case may arise where a trainer has to decide on
the best course of video implementation. If no videos are included in the module training
materials, the instructor may opt to include a video of his/her own choice in line with the
relevant learning objectives.
As for how to properly utilize videos in class, several options exist – if the video is not too long
and there is enough time, it is best to show the video in class to students (this is especially true
if the training materials explicitly state doing so). However, longer videos can be uploaded to a
class wiki and watched by students outside of the training session. It is also possible to split the
video into several parts with questions/discussions in between.
*Please bear in mind that most videos used in the training materials are currently hosted on a
third-party website (such as YouTube). Therefore, it is paramount that instructors VERIFY that
each video link works properly and is accessible (via local internet connection, etc.). Please be
advised that there are sometimes regional restrictions on availability/access of videos. It
could be an option (if internet speed or connection are an issue at your institute) to download
the relevant videos beforehand using an applicable online video download software so that
each video will be saved onto your device’s hard drive instead. Such software can be found
here: https://www.freemake.com/free_video_downloader2/
4. How to translate into the mother language?
Despite the international nature of the BioComp project, the working language is English.
Therefore, all official materials have been prepared in the English language. Care has been
made to ensure that all materials are presented in proper, grammatically correct English.
However, due to the international composition of the team, some future materials may appear
which have not yet been translated into English. Furthermore, individual instructors may wish
to highlight local developments in their respective fields via materials that may not be available
in English. Finally, there is the risk that one or more students may struggle with the English
language during training, causing individual trainers to seek ways of translating English terms
into the local mother tongue. Therefore, two options are recommended.
First, if an individual instructor is capable of doing so, he/she is encouraged to make his/her
own translations (either from English into the local language or vice-versa). Furthermore, an
instructor can ask individual students for help with specific, on the spot translations as well.
However, it should be noted that bilingualism is NOT a pre-requisite nor a requirement for
training/studying in the course 😊

Second, trainers should be aware that free online translation services exist and can be quite
helpful in areas of general translation. The most commonly used is google translator
https://translate.google.com/. However, other paid services exist as well. DeepL Translator
https://www.deepl.com/en/translator is a new online translator which may be slightly better
for more technical translations. A free version exists but there is also a paid version available
with (supposedly) higher accuracy.
*When using online translators, it is best to write short phrases or short, simple sentences in
order to get the most accurate result. The more complex the paragraph or longer the text,
the less accurate it may be. Also, keep in mind that there may be a text length limit which
cannot be exceeded. Finally, the translations should not be expected to be 100% accurate –
it’s machine learning. However, it can be very helpful in giving the general gist or outline (in
the specified language) to more complex, foreign language material.
5. How to use Augmented Reality (AR)?
*AR technology is not yet included in all BioComp learning scenarios but is currently included
in Biogas.
Augmented Reality (AR) is a new means of providing knowledge and skills from a teacher to a
learner. It can be applied to make learning more interactive and more collaborative. Augmented
Reality means the enrichment of the visible reality by digital objects (holograms). For accessing
it special hardware and software is needed.
AR is especially useful in cases of remote support/learning. For example, students can
participate remotely with machines and/or equipment from on-site locations via digital twins
(digital copies of real things, e.g., an interactive model of a machine). At the same time, an
instructor/professional can be on-site leading the digital interaction while students are in a
classroom or digital mock-ups of on-site locations can be utilized in classrooms to enable
training without the need for on-site excursions.
AR applications range from the annotation of live video streams with simple holograms (Remote
Training) to the interaction of digital copies or digital twins. Within the BioComp project,
remote support options were chosen.
The use of this technology can make learning more motivating, more time efficient and more
social. Solely paper-based instructions can be made more digital or can become completely
virtualised via AR.
AR use requires relevant hard/software:
a) AR hardware (e.g., smart eye-glasses)

b) Selected AR Software (e.g., smartphone app)
To access the AR capabilities of a smart glass or a smart phone, relevant apps must be installed.
*It is necessary for instructors to familiarize themselves with the relevant AR apps and smartglasses/smartphone before training begins!
The utilization of smart-glasses-based AR Remote Training is shown in the Biogas learning
scenario for dealing with specific malfunctions in a biogas plant. For best use in a classroom or
workshop environment, the Remote Assist (Microsoft) application is advisable for scenarios
when teachers and learner are not in the same room but need to collaborate in real-time to
repair a machine, etc.
The following visual explains how the AR technology is organized/set up, with the remote
expert/trainer connected and communicating with the students via the AR equipment (glasses,
smartphone app, etc.
Smartphone and smart-glasses based Remote Training:

The following links (below) show how to implement and use the relevant AR technology
within the BioComp training modules.
How to (smartphone-based): https://www.youtube.com/watch?v=DQJWsCDNpb4

How to (smart glass-based): https://www.youtube.com/watch?v=d3YT8j0yYl0
6. How to use new communication technologies?
Nowadays, it is very common to use new communication technologies, such as social media
platforms, when conducting training courses. These can serve as a great way to facilitate
classroom discussion as well as help foster a collaborative atmosphere before, during, and after
training commences.
Popular social media platforms include Facebook, Instagram, and WhatsApp (although this is by
no means an exhaustive list!) If interested, training organizers can set up group pages on
Facebook or group chats on WhatsApp before training commences. This will give participants
the chance to (virtually) get to know one another before training starts as well as provide a
suitable platform for student discussion / question + answer with the instructor if necessary.
At the same time, please keep in mind that very often individual institutions (universities,
companies) have their own internal communication platform for students/employees. It may
also be possible to utilize these as well, as certain pros and cons do exist when using public
social media platforms. One such con is that they only work for participants who are already
members of the platform. It is usually easier (and more acceptable) for people to temporarily
join private, work/school related communication platforms instead. Such e-learning platforms
already exist for BioComp via the BioComp navigator website
(https://navigator.biocompetences.eu/).
Finally, learning may take place online via platforms such as Zoom, MSTeams, WebEx, etc. If
this is the case, relevant links will be provided to both trainers and participants well in advance
as well as instructions for how to log in and access materials. Should this be the case, trainers
will need to verify that all training materials are accessible online.
7. How to organize classroom activities?
Classroom activities are usually detailed extensively in training materials. However, each
instructor can bring his/her own personality and input into the actual implementation of the
materials. Trainers do not need to cover all materials in a specific module if he/she feels it is not
necessary to do so. One should, however, take into account the students he/she is training.
Training materials can and should be adjusted according to the prior knowledge/current ability
of those being trained. Materials have been prepared with the assumption that all participants
will have a general knowledge of the material being covered. However, it is well within the right
of the instructor to adjust either the pace of the training or the materials covered accordingly.
The general outline for organization of classroom activities should follow this general structure:
Step 1: Describe the learning objectives - These will be clearly stated in the training
materials.

Step 2: Find attractive learning material - Such material will often be included in the
training materials. However, each instructor is free to find additional materials such as
videos, articles, visuals, etc. which he/she feels is relevant for students.
Step 3: Make a connection with the existing knowledge of the students – As stated
above, training materials can (and should) be adjusted according to the prior
knowledge/current ability of those being trained. Trainers should also use strategies for
activating student knowledge and engagement with the material.
Step 4: Progress Test/Feedback – Short assessment should be conducted after
completion of each module. This can be done via quizzes, peer/direct assessment, or
any other relevant means deemed adequate by the instructor.
*It is imperative that the learning objectives of each module be achieved/known by students
at the conclusion of training.
8. How to organize student activities?
Organization of student activities is mentioned in detail in all training materials. A
communicative approach in the classroom (group discussion among students as opposed to
direct trainer lecture) is encouraged. Students should be encouraged to work in small groups to
achieve the stated outcomes and learning objectives of each module. Students should engage
in group learning and group projects with their results presented to others. Learning should be
interactive and real-world application should be emphasized at all times.
The instructor should think of him/herself more as a coach or a guide, helping students discover
and learn the materials on their own. He/she should act as a facilitator throughout all aspects
of the training.
In the case of online learning, various features such as Breakout Rooms (Meeting Rooms) can be
utilized to simulate the creation of small groups among students.
9. How to test learner knowledge? (Types of tests e.g., web-based)
Upon completion of a module (or relevant sections of it), assessment of some kind should take
place. This is an effective way to gain accurate information regarding student
knowledge/retention of the covered material and can serve as a tool for determining whether a
topic needs to be covered again in more depth or whether the students are ready to move on.
Various forms of assessment shall be utilized during the training process. Below are some
examples of assessment types which can be used:
- Progress test (oral) – during the lesson
- Quiz (short-answer, open-ended questions, and/or multiple choice). Quizzes can be
both in-class or web-based (Kahoot, etc.).
- Report (group or individual) after a practical/lab lesson
- Case study and/or lab work

Assessment can also take place in the form of laboratory work (for example, the Algae module)
as well as via field excursions. Assessments may also be carried out either online or in person.
10. How to organize study trips / excursions + health and safety instructions?
All information regarding study trips and excursions as well as health and safety instructions
should be carried out and verified by local organizers. In addition, we propose the following
steps:
1. Describe the learning goal. Some modules, such as Biogas, require field excursions.
Other modules can be greatly enhanced by the inclusion of such trips. However, before
organization of such a trip can take place, it is important to adequately describe the learning
goals and aims of the trip to both students and local organizers first.
2. Contact Local Authorities. Next, the trip/excursion itself needs to be organized.
Some field sites require extensive security measures be taken by participants beforehand.
Others have long waiting lists or limited availability for visitors. Local authorities can be helpful
in finding suitable locations for off-site field visits if none are known or available.
3. Planning a visit with a host. Once a site is chosen, it is necessary to coordinate all
arrangements with the local host. These can include, among other things, the program for the
visit, any potential financial requirements, and the relevant schedule. Planning can also include
any potential dress-code issues or work uniform (hard hat, boots, etc.) requirements as well as
catering.
4. Health and Safety. It is also necessary to arrange/coordinate all health and safety
requirements at this time. Oftentimes, individual institutions where training takes place have
their own specific health and safety requirements which may differ (or potentially conflict) with
the health and safety requirements of the off-site location. These need to be successfully
coordinated with the off-site host. Furthermore, all local state/government issued health and
safety requirements need to be recognized and followed as well.
*All relevant health and safety requirements need to be communicated to students and
other participants in advance as well as any possible waivers/exemptions.
5. Transport. Suitable transportation needs to be arranged both to and from the off-site
location. This can be arranged privately, in cooperation with the off-site host or local
institution, or via other means (public transportation, coach, individual cars, etc.)
*All relevant transportation arrangements/options need to be communicated to students and
other participants in advance.
6. Permission. Depending on the age of the students/participants, parental permission
may be required beforehand. Regardless of student age, it is important to inform students in
advance of the off-site excursion in order to solve any potential scheduling conflicts.
7. Preparation of the students. Once a trip/excursion has been arranged and all logistics
have been organized, it is necessary to prepare students for the visit so that all learning goals
will be realized.
8. Evaluation. At the conclusion of an off-site trip, evaluation should take place.
Evaluation can take the form of either assessment (test of student knowledge/comprehension)
or of the trip itself (relevance to course, interest to students, enjoyability, etc.).

11. How to organize feedback?
Various assessment tools can be utilized to deliver adequate and accurate feedback. Feedback
can be both teacher-centred (students giving feedback on the course, teacher, course objectives
via evaluation, etc.) and student-centred (teacher giving feedback to students via oral/written
assessment, etc.)
In order to ensure adequate feedback, it is important to organize it as such:
1. Objective? – What is the purpose of the feedback?
2. When? – Is the feedback regular (weekly, monthly, semesterly, etc.) or is it
immediate?
3. Who? Who is being given the feedback? Who is giving it?
4. How? Is the feedback being done orally or via written form?
During presentations or other group projects, feedback can also be administered via recording.
This can be useful as it allows students to visually see how they utilize space and appear to
others. However, make sure to have student/institution permission before carrying it out!
Overall, feedback should be used to determine levels of satisfaction and knowledge as well as
quality of student/teacher behaviour and course impact.
12. How to include personal and transversal (digital and entrepreneurial) competencies into the
learning methods?
The two most important personal competencies are Collaboration and Communication. To
improve them, it is necessary to use group activities during the lectures. Instructors should use
group work as often as possible. Instructors can facilitate this by asking students to find some
data, prepare a report or conclusion and present it to the other groups. Other techniques can
be giving students tasks such as preparing an experiment or explaining certain module sections
to the class (instead of the teacher).
To ensure good communication during lectures, it is necessary to ask students for feedback
during the lectures. Instructors need to ensure that students know questions are welcome.
Instructors need to create a safe, respectful environment in order for learning to take place. It
is also important for instructors to pay attention to student/class body language, as this can
help ensure that students stay motivated and involved during lectures (e.g., instructors can
recognize when students need a short break or if they do not fully understand what has just
been covered, etc.)
Safety scored highly in the category of Digital competence. Many people take their digital safety
for granted and do not always take measures to protect their personal data. If students are
interested, instructors can give an example of the ubiquity of personal data available online by
trying to google information about some of the students in class. Instructors can then ask them

what measures they take, if any, to protect their online data, in both personal and institutional
life.
*For further information regarding Personal and Transversal Competencies, please refer to
Personal and Transversal Competences within these guidelines.

PEDAGOGICAL STRUCTURE GUIDELINE
This section attempts to provide a pedagogical framework for trainers to follow while using the
created materials with students. It is divided into two sections. The first provides a Teaching
Structure Outline which trainers can use to plan their individual trainings. It can be adapted for
any learning scenario or module and provides trainers with a framework with which to conduct
their classes. The second section is a pedagogical guideline which answers specific questions
trainers may have concerning methodology, organization of classes, the structure of a lesson,
activation of student knowledge, and assessment.
TEACHING STRUCTURE OUTLINE
Learning Scenario:
Module:
Time (length):
Activity
Introduction of Teacher
Module Objectives +
Explanation of Relevant
Competences

Module Activities

Module Revision
Assessment/Quiz

Learning Objective
Teacher introduces him/herself and
explains his/her credentials.
Teacher goes over the Aim and Learning
objectives from attached Teacher
Preparation Guide.
Teacher explains the Relevant
Competences for the module.
Teacher and students go over the
relevant information of each section/part.
Emphasis on group work and discussion.
Performed after completion of each
module + as per trainer preference
Performed after completion of each
learning scenario + as per trainer
preference

Notes

PEDAGOGICAL GUIDELINE
1. How should teaching be organized in the classroom?
Teachers should aim to follow a communicative approach in all teaching. This means
that, among other communicative techniques, emphasis should be placed on group work and
group discussions, activation and/or elicitation of information from students (i.e., instead of
simply giving students information to memorize, try to engage with the knowledge they may
already have about a given topic). At the same time, lessons should be learner-centred and
space should be given for discussion, questions, and group analysis.

2. What structure should an individual lesson follow?
Teachers are free to approach the training materials as they see fit. However, a general
structure of a successful class is described for inspiration purposes.
1. Introduction of teacher – Each teacher should begin the training by introducing
him/herself, briefly describing his/her background and credentials as well as reason for teaching
the course.
2. Introduction of topic + student background in the topic – Next, the teacher should
briefly introduce the topic (the relevant module as part of a larger learning scenario). As way of
topic introduction, the teacher should encourage students to explain their prior knowledge
and/or experience with the topic as well.
3. Overview of module objectives and Explanation of relevant competences – Each
module has specific objectives which are listed in the training materials. Furthermore, these
objectives are also listed in the Teacher Preparation Guide. The relevant competences are also
listed in the module training materials. It is important to explain to students both how the
relevant competences were determined and how they fit into the module.
*At all times, teachers should remember to actively engage with their students. For
example, students should already have a good idea of what competencies are relevant for the
module they are studying. If possible, let the students do the explaining, with the teacher
acting as a guide.
4. Separation of module into separate sections/parts – Each module is divided into
separate sections or parts. Teacher and students should go over the relevant information of
each section/part. Teachers are free to go over module training material at whichever pace
they feel is best but it is important to become familiarized with students first in order to
ascertain their level of knowledge/understanding of the training materials.
* At all times, it is important that teachers remember to seek activation of student
knowledge via questioning, use of visuals and/or media aids, and group discussion while
seeking elicitation of answers as opposed to merely giving students information to read or
memorize.
5. Group Work - Students should work in pairs or groups whenever possible. This can be
done for discussions, completion/creation of handouts, revision, labs, etc. It is important to give
students ample opportunity to discuss together in groups as they will often be able to work out
problems on their own, come up with innovative solutions, brainstorm, and exchange
knowledge. This experience best recreates the environment most students face in their
professional lives.
6. Revision – After the completion of each individual module (or a particularly tricky
module section), it is recommended to have a brief revision to ensure knowledge retention.
This can take the form of simple review handout that summarizes the main pieces of
information students will need from the module to more advanced tests or quizzes. Revision
can also be done orally or online.
7. Assessment – At the completion of revision, assessment should be given. This is an
important way to measure student understanding and knowledge retention. At the same time,
it helps teachers see the effectiveness of their lessons and the modules themselves.
Assessment can be either big or small (i.e., assessment of each individual module or assessment

of the entire learning scenario). Before assessment is given, both teachers and students need to
know what the course objectives are and what the overall goal of instruction is.
*It is important to remember that sometimes, 3rd parties (i.e., outside institutions
which can be sponsoring the students) may pre-determine what assessment is needed in
order for students to successfully complete the course. All assessment criteria must be made
known to students beforehand.
3. How should a video be implemented into a lesson?
Most modules incorporate videos into their training materials. Before showing a video
in class, it is important for teachers to prepare themselves beforehand. A list of videos and
respective links can be found in the Teacher Preparation Guide for the module in question. It is
necessary for teachers to watch and prepare activities for the video BEFORE the lesson begins.
Once the video is prepared, teachers should introduce the video during the relevant
portion of the module. Teachers should activate student knowledge via discussion questions,
opinion polls, T/F questions, visuals, etc., which are related to the video.
After student activation, the video can be played.
If the video is too long, the teacher can choose 1 or 2 relevant sections to show the class
instead. Furthermore, the video can be uploaded to a media hosting site (or to the BioComp
wiki) for students to watch on their own.
Finally, after completion of the video, it is necessary to ask some CCQs (Comprehension
Check Questions) to ensure student understanding and to link the video back to the prior
discussion. If necessary, the video can be shown more than once.
4. How can student knowledge be activated?
There are many techniques which can be used to activate prior student knowledge.
Among the most popular are the use of visuals (photos, charts, graphs, videos, etc.). The human
brain responds to visuals more than it does to words and speech, so engaging this part of the
brain is a good way for knowledge activation to occur.
Furthermore, group or pair work allows for brainstorming and the exchange of ideas,
which often trigger activation of knowledge. The same is true for open-ended discussion
questions, as free form conversation allows for stream of consciousness brain activation to take
place.
5. How should assessment be carried out?
Short quizzes should be given after each module (multiple choice, short answer, T/F,
etc.). These do not need to be overly difficult and should only cover information that was
taught in class.
Longer projects/assessment can be done after completion of each learning scenario. In
addition to traditional testing methods, other forms of assessment such as laboratory work, onsite work, group projects, self-assessment, teacher feedback, practical exams or projects, etc.,
can take place.
It is important to ensure that any 3rd party obligations (state agencies, private
companies, universities, etc.) which may be sponsoring student participation in the training with
regards to assessment/testing are respected and carried out accordingly.
Trainers are encouraged to adapt any assessment techniques (quizzes, projects, etc.) to
their own needs as necessary. There is no one way to perform assessment.
*All assessment criteria and obligations should be made known to students beforehand!

PERSONAL AND TRANSVERSAL COMPETENCES

CONTENT
The Module Personal and Transversal Competences contains the following topics:
xx. Preface and Competences
1. Introduction
2. Collaboration improvement during teaching
3. Communication improvement during teaching
4. Adaptability improvement during teaching
5. Safety and other digital competence improvement during teaching
6. Quiz
7. Sources

XX. PREFACE AND COMPETENCES
As part of the BioComp project, the most relevant competences for professions in the BBE sector
were analysed, described, and ranked
IO-01-List-of-competences-and-skills-final-29-05-2020.pdf (biocompetences.eu)
The ranked list for each learning scenario is in the Navigator
https://navigator.biocompetences.eu/.
This document provides instructions for personal and transversal competence improvement.
For “BioComp”, the final ranking list of Personal and Transversal competences gives the
following results:
Nr
C1

C2

C3
C4

Personal competences ranked according to importance
Collaboration - Being part of a relational system in which two or more stakeholders
pool together resources, ideas and actions to meet common goals that neither could
meet individually – with shared commitment and ownership.
Communication - Using words, sounds, signs, or behaviours to express or exchange
information, thoughts, ideas, feelings with someone else. It may be vocally (using
voice), written (using printed or digital media such as books, magazines, websites, or
emails), visually (using logos, maps, charts, or graphs), or non-verbally (using body
language, gestures, and the tone and pitch of voice).
Adaptability - The ability to be flexible and respond positively to a rapidly evolving
environment, coming out the better for it (bouncing forward).
Growth Mindset - Being motivated to reach higher levels of achievement by
continuously learning new skills in order to move with a changing market. Essentially, it

Chapt.
2

3

4
.

C5
C6
C7
C8
C9

Nr
D1
D2
D3

D4

D5

D6

D7

D8

D9
D1
0

is being adaptable and willing to go above and beyond the soft and hard skills you
already have.
Critical Thinking - Skilful analysis and assessment of information, beliefs or knowledge,
with ongoing reconstruction and improvement of one’s thinking. It can bridge
convergent (analytical) and divergent (creative) thinking.
Wellbeing - Achieving a state of contentment, with low levels of distress, overall good
physical and mental health, and good quality of life.
Self-regulation - The ability to understand, activate, monitor, control and adapt
emotions, thoughts, attention, behaviour and cognitive strategies.
Empathy - The ability to understand, vicariously experience and respond to another
person’s feelings, emotions and thoughts (emotional, cognitive and perspective taking).
Managing Learning - Knowledge of oneself (as learner, of strategies, tasks and context)
and as regulation (applying it to plan, monitor and evaluate learning).

Digital competences ranked according to importance
Communication - Interacting through digital technologies - To interact through a variety
of digital technologies and to understand appropriate digital communication.
Collaboration - Collaborating through digital technologies - To use digital tools and
technologies for the collaborative process, and for co-construction and co-creation of
data.
Safety - Protecting the environment - To be aware of the environmental impact of
digital technologies and their use.
Safety - Protecting personal data and privacy - To protect personal data and privacy in
digital environments. To understand how to use and share personally identifiable
information while being able to protect oneself and others from damages. To
understand that digital services use a “Privacy Policy” to inform how personal data is
used.
Information and Data Literacy - Managing data, information and digital content: To
organize, store and retrieve data, information, and content in digital environments. To
organize and process them.
Problem solving - Identifying needs and technological responses -To assess needs and
to identify, evaluate, select and use digital tools and possible technological responses
and to solve them. To adjust and customize digital environments to personal needs (e.g.
accessibility).
Problem solving - Solving technical problems - To identify technical problems when
operating devices and using digital environments, and to solve them (from troubleshooting to solving more complex problems).
Problem solving - Creatively using digital technology - To use digital tools and
technologies to create knowledge and to innovate processes and products. To engage
individually and collectively in cognitive processing to understand and resolve
conceptual problems and problem situations in digital environments.
Problem solving - Identifying digital competence gaps - To understand where one’s own
digital competence needs to be improved or updated. To be able to support others with
their digital competence development. To seek opportunities for self-development and
to keep up-to-date with the digital evolution.
Use of Augmented Reality (AR) - To identify the benefit of AR technology and
possibilities of use in training and creatively using AR technology in training situations.
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Entrepreneurial competences ranked according to importance
Into Action - Working with others - To work together and cooperate with others to
develop ideas and turn them into action. Network. Solve conflicts and face up to
competition positively when necessary.
Into Action - Learning through Experience - To use any initiative for value creation as a
learning opportunity. Learn with others, including peers and mentors. Reflect and learn
from both success and failure (your own and other people).
Into Action - Taking the initiative: To initiate processes that create value. Take up
challenges. Act and work independently to achieve goals, stick to intentions and carry
out planned tasks.
Ideas and Opportunities - Creativity - Develop several ideas and opportunities to create
value, including better solutions to existing and new challenges. Explore and experiment
with innovative approaches. Combine knowledge and resources to achieve valuable
effects.
Ideas and Opportunities - Ethical and sustainable thinking - Assess the consequences of
ideas that bring value and the effect of entrepreneurial action on the target community,
the market, society and the environment. Reflect on how sustainable long-term social,
cultural and economic goals are, and the course of action chosen. Act responsibly.
Ideas and Opportunities - Valuing Ideas - Judge what value is in social, cultural and
economic terms. Recognize the potential an idea has for creating value and identify
suitable ways of making the most out of it.
Resources - Mobilising resources - To get and manage the material, non-material and
digital resources needed to turn ideas into action. Make the most of limited resources.
Get and manage the competences needed at any stage, including technical, legal, tax
and digital competences (for example through suitable partnerships, networking,
outsourcing and crowdsourcing).
Ideas and Opportunities - Spotting Opportunities - Identify and seize opportunities to
create value by exploring the social, cultural and economic landscape. Identify needs
and challenges that need to be met. Establish new connections and bring together
scattered elements of the landscape to create opportunities to create value.
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1. Introduction
Technical competencies are associated with the knowledge and skills important for successful
job performance1. It is possible to teach them and train them, but this is not enough. At the
same time, personal competencies, which are associated with individual motives, traits, and
self-concepts, are very important for successful job performance1. These competencies are
similar to soft skills in that they have the ability to affect others and help one to get what he/she
wants2. This means that such competencies are based on emotional intelligence. Lack of
personal competencies has been observed in many professions (also industrial employees 3) and
employees often need to develop these skills and behaviours at their place of work because
such competencies are primarily outside the scope of school or university study activities 3.
Goleman4 believes that personal competencies can be developed through both formal and
informal life experiences. Conventional training methods reinforcing memorization of
information are not effective.
At no time in history has there been such a radical change in working habits as during the
COVID-19 Crisis. As a result of the pandemic, virtual teams have been supported, work from
home has increased, and the demand for different employee skill levels has been created5. The
Covid crisis has shown us that to succeed in the modern workplace, it is necessary to be digitally
competent and able to adapt to sudden work-related changes. Therefore, not only professional
and personal but also transversal competencies should be developed. Transversal competencies
are essential skills and attitudes that contribute to a learners’ holistic development by making
them capable of adapting according to the needs and changing demands encountered in
different situations and conditions6. Researchers often claim that the most frequently used
transversal competencies are communication skills, teamwork, creativity, and innovation 7. We
distinguish personal competencies as being more oriented towards soft skills and transversal
competencies as consisting of digital and entrepreneurial competences, following the
framework documents of the European Union. These frameworks include LifeComp – European
Framework for the Personal, Social and Learning to Learn Key Competence8 for personal
competencies; DigComp 2.1 - The Digital Competence Framework for Citizens 9 for digital
competencies; and EntreComp - The European Entrepreneurship Competence Framework10 for
entrepreneurial competencies.
It is possible to see our detailed description of analysed competences on the BioComp webpage:
IO-01-List-of-competences-and-skills-final-29-05-2020.pdf (biocompetences.eu)

2.

Collaboration improvement during teaching

Collaboration is one of the most valued characteristics of workers in companies. Thanks to
cooperation in teams or groups, it is possible to solve complex tasks, very often using synergies
or supporting creative solutions. However, collaboration is usually taken for granted. Yet, an
inappropriate group composition or an inappropriate task can lead to a group's performance
being lower than that of its individual members. Thus, collaboration also needs to be taught.
Some of the modules developed have long term group activities already prepared in the text,
such as creating a small bioreactor (Picture 1) or growing algae. These activities are appropriate
to use if the training is over a long period of time, e.g., repeated once a week for several weeks.
This is the only way to ensure that the trainees get results. Seeing the result of their activity and
being rewarded with success is very important for motivating them to continue.
Picture 1. A simple experiment to produce biogas at home.

Source: Build your own biogas plant Material_Biogasanlage.pdf (friedrich-verlag.de)
In the case of one-off or short-term training, other prepared tasks are preferable. It is always
advisable for trainees to work in groups or at least in pairs to strengthen their ability to work
together. Examples of such activities are Making Bioplastics (Bio-packaging, Module 5),
Matching products and different type of uses (Bio-packaging, Module 4), or Transferring the 4P´s
to the 4 C´s (BBE-Company, Module 4). However, some of you will need to use tools that are not
normally used in teaching (see Picture 2).
Picture 2. Make your own bioplastics

Source: How to make bioplastic https://www.wikihow.com/Make-Bioplastic
However, to reinforce and train cooperation, you can also create your own exercises or use the
links that lead to additional information in each module. The lecturers can use the links in
materials and ask students to read them and prepare a short presentation of them for their
colleagues. If the link leads to a longer text or video, trainees may be asked to prepare a test for
others after reading (or watching) it, e.g., in a Kahoot environment. If the lecturer makes the
prepared materials available to the trainees directly in the BioComp project (and does not just
present them with their own lecture or presentation, e.g. in a .ppt), he/she can also ask trainees
to prepare a test from the longer text part of the prepared document, e.g. Biogas, Module 5
Malfunctions pp.6-8.
The use of hyperlinks or videos, the creation of online tests, or the need to communicate
remotely also supports the digital collaboration of trainees. It is not only necessary to use
prepared links, but learners can be asked to find the necessary information themselves. Or to
try and find it. These group activities will show which trainees tend to take the initiative
(competence E3), help to learn from experience (E2), or can support problem solving (and data
handling) competences. However, it is necessary for the trainer to point out and comment on
these aspects. It is very useful to use video recording during group activities and then analyse
the recording in terms of the above phenomena.
To improve Learning through experience (E2), the students need to have the experience. Try to
ask them at the end of the course what they received from the lectures and how much of that is
due to cooperation and thinking about the topics.

3.

Communication improvement during teaching

If cooperation is taken as a normal activity, this is even more expected for communication.
Children learn to speak at a young age and learn to communicate at school, so why should this
be addressed in Vocational Education? However, the ability to communicate was so dominant in
our survey that it is probably not an automatic and universally available competence.
Communication is naturally practised in all group activities. So, it should not just be about
achieving a goal, but also about assessing how the goal was reached and how communication
was done in the process. Again, video footage is helpful to show who was dominant in
communication and problem solving and what non-verbal communication took place during the
group activity. Verbal communication is only the tip of the iceberg. The subconscious mind is
also influenced by the attitudes that group members took towards each other while working
together, how far apart they were, and how frequent and intense their interactions were
(Picture 3).
Picture 3. Postures and distances in communication

Source: pixabay.
A video recording can also reveal sections in which there was silence, and it is then possible to
assess whether this was a working silence in which there was no need to speak because
everything was obvious, or a silence because no one knew what to say. In such moments,
dominance or creativity can be present, another of the competences that our respondents
considered important. Be sure to explain to trainees what can be seen due to their body
language. Explain to them how their posture during lectures can inform you about the
decreasing (or increasing!) of their attention. For example, “Now, I can see that you need a
break. Some of you are not looking at me, some of you are looking at your watches instead. I
can see the change in your posture. So, let’s take a ten-minute break and try to think about
what information your body language is giving me.”

However, communication is also necessary for the success of individual activities and for the
training itself. Trainers often have the problem that trainees don't want to answer or ask
questions. The knowledge of the trainee group and the informal links established effectively
minimize these barriers. However, communication is also needed when the lecturer comes to
the group for the first time. The training must not be a monologue interspersed with video and
group activities. Dialogue between lecturer and participants is needed in training.
Lecturers should ask open questions, thank participants and use incorrect answers
appropriately. The wrong answer is very often a common answer, so through it, the lecturer will
find out the level of knowledge among the trainees. Ignoring or even reacting negatively to a
wrong answer leads to trainees being no longer motivated to answer.
One of the ways to achieve dialogue is to make the material available to students before the
lesson, ask students to read a selected part in advance and give them a short test at the
beginning of the lesson to determine their level of knowledge. This form of training requires a
very competent lecturer who will be able to follow up after the test (and its quick evaluation) so
that the training is beneficial for the participants. Depending on their level of knowledge, he/she
can either explain the necessary information or lead a discussion to deepen their knowledge.
Alternatively, he/she may present only new developments in the field, if the basic knowledge is
at a sufficient level.
It is much more common and easier for lecturers to use a test at the end to check their
understanding of the text. It is possible to use already prepared quizzes, but also Kahoot tests,
which can be prepared by the participants themselves as part of group work. When preparing
them, students do not only have to find the correct answer, but to also create incorrect answers
so that answers are not revealed at first sight. This leads to a deeper understanding of the
subject and strengthens, among other things, participants’ critical thinking skills (C5). In
addition, the Kahoot tests (Fig. 4) are in an online environment and trainees can compete in
completing them. However, it is necessary to note that many students will focus more on speed
of reaction than on finding the correct solution when working with a difficult test.
Picture 4. Kahoot

Source: Author
It is also not always easy to explain during the test why a particular answer is right or wrong.
Many students are instead motivated to play the game and do not listen to the explanation.
To enhance communication and understanding of the information discussed, videos containing
prepared materials can also be used successfully. However, simply showing a video followed by
a discussion often leads to insufficient results. A method in which students know in advance
what they are to watch in the video seems preferable. In addition, if it is presented in English,
which is not participants’ native language, it is a good idea to provide them with, for example, a
table of basic terms that will be heard in the video before showing it. If they are unfamiliar with
the terms, they can look them up beforehand or ask the trainer about them. Alternatively,
similar expressions that will not be used in the video can be added to the table and the students
can be asked to tick the ones they hear (See Picture 5).
Picture 5: Teacher’s version of expression box

Source: Author
If there is enough time for training, it is again possible to ask students to take a Kahoot test after
watching the video, or even to prepare such a test themselves.
Even in a digital environment, communication can be trained. It is good to remember that much
of the non-verbal communication can ultimately be lost due to the nature of digital
communication (Picture 6), that calling on participants by name will be necessary, and that for
some, there will be a weaker connection. Having cameras on can help considerably; on the
other hand, having microphones on can be a distraction. In cases where the group is split so that
some participants are physically present in one room while others participate virtually,
unpleasant audio noise can occur if the physically present participants are also present virtually
using their laptops. This problem can be eliminated by consistently turning off both
microphones and speakers.
Picture 6: MS Teams total loss of nonverbal communication

Source: Author

4.

Adaptability improvement during teaching

The third most preferred competence was Adaptability. We do not recommend testing for
adaptability during lectures by changing the program of the lecture. However, if something
does happen, do not forget to ask students what their feelings are and/or how difficult it was
for them to adapt to the change. If you need, for example, to plan a student activity (excursion),
do not speak only about the date but also about the planning itself and how to be able to react
more flexibly to potential changes.
Adaptability is possible to improve via group work. In such cases, group members must adapt to
the majority opinion and be able to respond to unexpected comments during the group task or
later during the presentation and defence of the results.
Adaptability is closely related to Well-being, Self-regulation, and Empathy. Of these
competences, Empathy in particular can be promoted during the learning process. Well-being
and Self-regulation are largely innate factors that are influenced by the current state of the
environment and one's own life. A calm, welcoming learning environment will certainly promote
Well-being, whereas a dynamic environment with lots of stimuli, questions, and the need to
solve a problem or answer a question quickly can affect Self-regulation. For Self-regulation to
improve, it is necessary to feel success. Therefore, it is essential to communicate correct test
results and it is important to explain any mistakes in solving problems or failure in a practical
experiment.
Group work is very useful for strengthening Empathy. However, it is also essential to
communicate. Empathy is an innate skill that can be developed through experience and
knowledge of behaviour. However, in order for knowledge to occur, it is first necessary to
understand what was the cause and what is the result of various interactions. For example, if a
group does not achieve success, it may be surprising for some members to find that other
members are disappointed. Or, conversely, that they are not disappointed. It may be that some
were more involved in the task than others, other reasons may be possible as well. The coffee
break after completion of a task is a good time for group members to discuss their feelings and
thus naturally strengthen their Empathy.

5.

Safety and other digital competence improvement during teaching

In the category of Digital competences, Safety scored highly. It is not easy to improve this
competence during training of technical competences. You can ask participants if they want to
think about Digital Safety while you prepare a classroom activity like an excursion. In order to
visit any company, a large amount of personal data is required. Many of us take little care in
protecting this data. As an example, try to google information about some of your students. Ask
them how often they send their personal data and what, if any, precautions they take when
doing so.
The second possible opportunity in which to speak about Digital Safety is during the use of
different internet sources. Ask participants if they read the text they need to confirm in order to
access some internet pages (text about use of cookies, GDPR, etc.). It is very common that we
have to confirm cookies on web pages but only a few of us take the time to actually read what
we are confirming or change the default preferences. This is most likely because without
confirmation, we cannot continue to the site, which has the content we want to see or read
(Picture 7).
Picture 7: Are you going to read it before downloading?

Source: Author
During the Covid-19 pandemic, all users greatly improved their digital competences. In some
countries it was necessary to move very quickly from everyday life to an online existence.
Suddenly, there was a need to quickly learn how to work with IT, mediating communication.
Many of us discovered the possibilities of Skype, MS Teams (Picture 8), Webex, or Zoom, etc.
Picture 8: MS Teams – example of used teams

Source: Author
When working on the internet it was easier to chat on social networks. The many disadvantages
of online connections also became apparent, both the greater intersection of work life with
personal life and the difficulty or impossibility of solving some simple problems "remotely". The
necessity to use digital technologies and the impossibility to physically check the result of a task
has developed creativity, in both positive and negative ways.
Covid-19 has also caused the amount of digitally transmitted information to skyrocket. Besides
the need to increase their security (D3, D4), more work also had to be done on Digital Data
Literacy (D5), Identifying potential problems (D7) and Identifying digital competence gaps (D9).

6.

Quiz

1) Personal competences are based on:
a. Performance
b. Emotional intelligence
c. School intelligence
d. Knowledge
Answer: b
2) How is it appropriate to work with a longer text that students have to read?
a. Ask students to prepare a test for their colleagues after reading it
b. Ask one student to read it aloud for the others
c. Ask students to read it before the lecture
Answer: a
3) Are postures of people during their communication also a source of information:
a. Yes
b. No
Answer: a
4) How to react for wrong student´s answer:
a. Punish it
b. Ignore it
c. Thank for it and find the cause of the error
Answer: c
5) What is the disadvantage of distant work:
a. Limited amount of sources
b. The greater intersection of work life with personal life
c. Minimizing of travels
d. Possibility to choose the best time for work
Answer: b

Sources

7.

Sources

1. Spencer L.M., Spencer S.M.: Competence at Work: Models for Superior Performance. John Wiley
& Sons, New York 1993.
2. Nye J.S.: Soft Power: The Means to Success in World. Politics Public Affairs, New York 2005.
3. Pyrhönen, V.P., Niiranen S., Pajarre E.: Newly graduate engineers’ development of expertise and
personal competencies. Információs Társadalom 20(2), 70 (2020).
4. Goleman D.: Emotional intelligence. Bantam Books, New York 1995.
5. Jílková P.: Sustainable Corporate Strategy: The Role of Human Capital in the Time of COVID-19
Crisis. TEM J. 10(2), 699 (2021).
6. Raj D. P., Venugopal A., Thiede B., Herrmann Ch., Sangwan K. S. Development of the Transversal
Competencies in Learning Factories. Procedia Manufacturing 45, 349 (2020).
7. Cruz M. L., Saunders-Smits G. N., Groen P.: Evaluation of competency methods in engineering
education: a systematic review, EJEE, 1 (2019).
8. Caena F.: Developing a European Framework for the Personal, Social and Learning to Learn Key
Competence (LifEComp). Publications Office of the European Union, Luxembourg 2019.
9. Carretero G. S., Vuorikari R., Punie Y.: DigComp 2.1: The Digital Competence Framework for Citizens
with eight proficiency levels and examples of use. Publications Office of the European Union:
Luxembourg 2017.
10. McCallum E., Weicht R., McMullan L., Price A.: EntreComp into Action - Get inspired, make it
happen: A user guide to the European Entrepreneurship Competence Framework. Publications Office
of the European Union, Luxembourg 2018.
11. Built your own biogas plant https://www.friedrichverlag.de/fileadmin/bildung_plus/Friedrich_for _Future/Material_Biogasanlage.pdf (accessed:
11.02.2021).
12. How to make bioplastic https://www.wikihow.com/Make-Bioplastic (accessed: 11.02.2021).

TEACHER PREPARATION GUIDES
These are one-page summaries of each module from every learning scenario. They are intended to allow
trainers a quick look at a module’s aims and objectives as well as which additional resources are
available. The preparation guide for the module Circular Economy, which is part of all Learning Scenarios,
is listed below as a reference. All other Teacher Preparation Guides follow the exact same format.
Due to constraints of space, an individual link is provided for all other Teacher Preparation Guides.
Learning Scenario: BBE
Company, Algae, Biogas, BioPackaging
Aim:
Learning Objectives:

Keywords:

Module: CIRCULAR ECONOMY

Understand the concepts of the circular economy and how to
transition towards one in the current economic climate
Upon completion of this module participants will:
- Understand the 5 core messages of Agenda 2030 and the 17
goals of sustainable development
- Know the 5 main reasons circular business models should
be considered by entrepreneurs
- Understand the 9 principles of circular economy
- How to transition from a linear economy to a circular
economy
- Know the benefits of a circular bioeconomy
- Know the EU action plan for transition towards a circular
economy
Circular economy * Linear economy * Agenda 2030 * Nine principles
* Bio-economy * EU-Action Plan * Green Deal

Downloads / Videos / Learning
Resources:

Re-thinking Progress: The Circular Economy www.youtube.com/watch?v=zCRKvDyyHmI
#17 goals https://www.youtube.com/watch?v=0XTBYMfZyrM)
Eurostat interface https://ec.europa.eu/eurostat/web/sdi/key-findings
5 Reasons to Think About Circular Economy for Entrepreneurs
https://www.bioazul.com/en/5-razones-para-considerar-la-economiacircular-si-quieres-emprender-2/
9 Principles of Circular Economy
https://www.umweltbundesamt.de/publikationen/9-principles-for-acircular-economy
EU Circular Economy Action Plan
https://ec.europa.eu/environment/circulareconomy/pdf/report_implementation_54_actions.pdf
Circular Economy: It’s the Way Forward
(http://www.switchtogreen.eu/?p=846

Further Reading / Resources:

Circular Economy… it’s the way forward:
www.youtube.com/watch?v=lK00v_tzkCI&feature=emb_logo
Circular Economy Explained:
https://www.youtube.com/watch?v=7b9R82vrA40
Circular Economy: definition & examples | Sustainability Environment
https://www.youtube.com/watch?v=X6HDcubgxRk
Circular Economy: https://www.youtube.com/watch?v=_9mHi93n2AI

BBE COMPANY
•
•
•
•

Teacher Preparation guide Module 1: Circular Economy
Teacher Preparation guide Module 2: Business plan
Teacher Preparation guide Module 3: Management, HR and Legislation
Teacher Preparation guide Module 4: Marketing plan

BIOGAS
•
•
•
•
•
•

Teacher Preparation guide Module 1: Circular Economy
Teacher Preparation guide Module 2: Introduction
Teacher Preparation guide Module 3: Health and safety
Teacher Preparation guide Module 4: Maintenance
Teacher Preparation guide Module 5: Malfunction
Teacher Preparation guide Module 6: Composting and disposal

ALGAE
•
•
•
•
•

Teacher Preparation guide Module 1: Circular Economy
Teacher Preparation guide Module 2: General aspects of Algae
Teacher Preparation guide Module 3: Predators, Pests and Pathogens
Teacher Preparation guide Module 4: Production and harvesting
Teacher Preparation guide Module 5: Technical aspects of Algae growing

BIO-PACKAGING
•
•
•
•
•
•

Teacher Preparation guide Module 1: Circular Economy
Teacher Preparation guide Module 2: Introduction
Teacher Preparation guide Module 3: Ecological Benefits of Bio-packaging
Teacher Preparation guide module 4: Biomass Production in BBE Context
Teacher Preparation guide module 5: Production of Bio-based material
Teacher Preparation guide module 6: Technical Characteristics of Bio-packaging

