GE

YOUNG BIOVOICES
FOR A SUSTAINABLE
FUTURE

D4.1

Impact monitoring and assessment
strategy

Project Title GenB
Contract No. 101060501
Instrument Research and Innovation Action

H2020-EU.2.1.1. - INDUSTRIAL LEADERSHIP - Leadership in
enabling and industrial technologies - Information and
Communication Technologies (ICT) / ICT-48-2020 - Towards a
vibrant European network of Al excellence centres

Start of Project 1 September 2022

Duration 48 months

Thematic Priority

OUR CONSORTIUM

LOBA’ o
S NSchoolnet

D Hellenic Societ
] N Q-PLAN N % G-

INTERNATIONAL % of Nature

Funded by " . .
the European Union www.genb-project.eu info@genb-project.eu




BIOECONOMIC ¢
BLOOMERS

Y

Deliverable title Impact monitoring and assessment strategy

Deliverable number D4.1

Deliverable version 1.0

Previous version(s) -

Contractual date of delivery | 31/03/2023

Actual date of delivery 31/03/2023

Deliverable filename GenB_4.1_MonitoringAssessmentStrategy.docx

Nature of deliverable R — Document, report

Dissemination level PU - Public

Number of pages 2734

Work Package WP4

Task(s) T4.1 Impact monitoring and assessment

Partner responsible AlJU

Author(s) Alberto Badenes-Rocha (AlJU)

Editor

EC Project Officer

Abstract The aim of this deliverable is to outline the monitoring strategy
proposed to control the accomplishment of the project’s KPls
by both work package/task leaders and involve partners. For
this purpose, a self-check, collaborative table has been
elaborated, where all partners can easily access to the
information about the KPIs they are involved in, and which
effort is required to achieve them. Additionally, to assess the
effectiveness of the project’s outcomes, quantitative and
qualitative designs are proposed to collect data from target
groups of the project’s activities. To finish with, several SSH
indicators are considered to analyse the expected impact of
the project’s outcomes in three fields: scientific, societal and
economic.

Keywords Monitoring, Assessment, KPI, GenB

Funded by
the European Union

D4.1 Impact monitoring and assessment strategy

Page 2



BIOECONGCMIC
BLOOMERS

Copyright

© Copyright 2022 Rural Bio Up Consortium

This document may not be copied, reproduced, or modified in whole or in part for any purpose without written
permission from the B-THENET Consortium. In addition to such written permission to copy, reproduce, or modify this

document in whole or part, an acknowledgement of the authors of the document and all applicable portions of the
copyright notice must be clearly referenced.

All rights reserved.

Funded by
the European Union

D4.1 Impact monitoring and assessment strategy Page 3



BIOECONGCMIC
BLOOMERS

Contributors

NAME
ALBERTO BADENES-ROCHA
PABLO BUSO ALOS

Peer Reviews

NAME
JANA BIELIKOVA
LAURA MENTINI
CHIARA POCATERRA

Revision History

VERSION DATE
1.0 27/02/2023

2.0 30/03/2023

ORGANISATION
AlJU
AlJU
ORGANISATION
PEDAL
APRE
APRE
REVIEWER MODIFICATIONS
ALBERTO BADENES Creation of the deliverable,
ROCHA structuring of the content
and formatting
ALBERTO BADENES Incorporation of feedback
ROCHA from WP leader and project

coordinator

The information and views set out in this report are those of the author(s) and do not
necessarily reflect the official opinion of the European Union. Neither the European Union
institutions and bodies nor any person acting on their behalf.

Funded by
the European Union

D4.1 Impact monitoring and assessment strategy Page 4



BIOECONGCMIC
BLOOMERS

Table of Abbreviations and Acronyms

Abbreviation
KPI
wP
MOOC
SSH
PhD
KIP
HE
ICBSD

INTED
EU
GDP
KER

Funded by
the European Union

Meaning
Key Performance Indicator
Work Package
Massive Open Online Course
Social Sciences and Humanities
Philosophie Doctor
Key Impact Pathways
Horizon Europe
International Conference on Bioeconomy and Sustainable
Development
International Conference of Education, Research and Innovation
European Union
Gross Domestic Product
Key Exploitable Results

D4.1 Impact monitoring and assessment strategy

Page 5



BIOECONOMIC
BLOOMERS

Index of Contents

1  Executive Summary 9
2 Introduction 10
3  Monitoring of the fulfilment of objectives 12
3.1 Self-check global table 12

4  Achievement of the expected impact 16
4.1 Understanding of bioeconomy-related concepts 17

1. Bloom’s Taxonomy 17

2. Fink’s Taxonomy of Significant Learning 18

3. SOLO Taxonomy 20

4.2 Satisfaction with GenB activities 21
4.3 Other perceptions and outcomes 22
4.4 Data from partners 23

5 Key Impact Pathways 25
5.1 Scientific impact 25
5.2 Societal impact 26
5.3 Economic impact 28

6 Conclusions 30
Appendix 1 31
Appendix 2 32
7  References 33

FaReSl Funded by
(s the European Union

D4.1 Impact monitoring and assessment strategy Page 6



BIOECONGCMIC
BLOOMERS

Index of Tables

Table 1: Target groups of the GenB project activities.........ccceecvveeieciiie e 13

Funded by
the European Union

D4.1 Impact monitoring and assessment strategy Page 7



BIOECONOMIC
BLOOMERS

Index of Figures

Figure 1: Elaboration process of the self-check global table ..........cccccvviiiiiiiii, 12
Figure 2: Representation of task, target group and expected results in the self-check global
L] o L= SRR 13
Figure 3: Representation of KPls, target group and target country in the self-check global table
..................................................................................................................................................... 14
Figure 4: Representation of number of target groups reached, achievement of KPl and
responsible partner in the self-check global table..........coociiiiiiiii e 15
Figure 5: Representation of deadline, achievement date and accomplishment of deadline in
the self-check global table .........eeii et et 15
Figure 6: Graphical representation of Bloom Taxonomy’s dimensions. ........ccccccuveeeriiveeeenvnennnn 18
Figure 7. Graphical representation of Fink’s taxonomy dimensions ..........c.cccceccvveeeeicieeeecnnennn. 20
Figure 8. Graphical representation of SOLO’s taxonomy dimensions ........ccccceeevveeeeivveeesieneenn. 21
Figure 9: KIPs of scientific impact proposed by Horizon EUrOpe .......cccuevvvciveiiiciieeeeciieec e, 26
Figure 10: KIPs of societal impact proposed by Horizon EUrOPe .......cc.eeeevevieeeeciieeeeciieee e, 28
Figure 12: KIPs of economic impact proposed by Horizon EUrope........cccocvveeevciveeeeciieee e, 29
Figure 13: Self-check global table ..........ooo i e 31

FaReSl Funded by
LR the European Union

D4.1 Impact monitoring and assessment strategy Page 8



BIOECONGCMIC

BLOOMERS

1 Executive Summary

The objective of this deliverable is to describe the impact monitoring and assessment strategy
of the GenB project activities and outcomes. The objective of this strategy is threefold. First, to
create an easy and accessible resource that can be shared by responsible partners and task/work
package leaders and contains updated information about the milestones. Second, to consolidate
reliable indicators to verify the quality and effectiveness of the GenB project initiatives in
achieving the desired objectives regarding the dissemination of bioeconomy knowledge. Third,
to establish the guidelines that ensure the dissemination of the project’s results and its
application in three impact categories: scientific, societal, and economic.

As a result, this deliverable shows in detail which are the resources and lines of action to perform
the assessment and monitoring strategy. First, the principles of the GenB project are outlined,
specifying which is the specific purpose of this deliverable, within its respective task and work
package. Then, related to the monitoring of the fulfilment of objectives, a global self-check table
is presented, highlighting the advantage of being shared and edited by all members of the
consortium, and serving as a way to distribute the workload among all project members
participating in each task. Two elements are considered to ensure the accomplishment of
objectives: the Key Performance Indicators (KPIs) expressed in a quantitative way, and the
deadlines as agreed in the project.

To continue with, the achievement of the expected impact is considered from the point of view
of the target audience in the project’s activities. Two variables of interest are mainly considered:
target groups’ understanding of the concepts included in the training activity and satisfaction of
the target audience. This is due to the importance of these factors in ensuring the proper
achievement of the actions that form the GenB methodology, and at the same time creating an
exciting and valuable experience for users and making sure this value is perceived by them.
Nevertheless, other relevant variables are proposed to be measured globally, and not just
activity by activity, at the end of the project.

Finally, in line with the Key Impact Pathways proposed by the Horizon Europe program, the
potential of the project’s outcomes in contributing to three main dimensions is anticipated:
scientific, societal and economic impact. Proposed indicators are adapted to the context of the
project in three different time frames: short-, medium- and long-term.

Funded by
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2 Introduction

GenB contributes to the implementation of the updated 2018 EU Bioeconomy Strategy and the
European Green Deal priorities, and the achievement of a climate-neutral Europe by 2050 and
the Sustainable Development Goals, involving: the most relevant awareness and education EU
funded projects and initiatives (Transition2Bio, BIObec, AllThings.Biopro, WaysTUP!,
BIOSWITCH, BLOOM, BIOVOICES, BIOWAYS, LIFT, Biobridges, BioCannDo, EuBioNet), European
and International school networks and experts in socio-economic science and humanities.

GenB overall objective is to make the Generation Bioeconomy (GenB), aware, sensitive and
interested on environmental issues, sustainability and circularity. GenB will: 1) Co-create
innovative approaches in cooperation with young people, parents, teachers and other formal
and non-formal education professionals, to provide formats, materials and toolkits on the
bioeconomy and bio-based sectors, through social innovation (Common Ground Camp, Focus
Groups and Living Labs); 2) Inspire & Inform young people, raising their awareness on
sustainable and circular bioeconomy and bio-based sectors, including the promotion of
bioeconomy careers; Educate young people to accelerate the transition towards a more
sustainable and circular behaviours and lifestyles, teachers in teaching environmental issues and
other multipliers to promote the bioeconomy to their target audiences; 3) Engage and Empower
Bioeconomy Youth Ambassadors (GenB Ambassadors), the frontrunners in driving the change
by attracting and influencing other young people; support them to Take a role creating
opportunities to make their ‘voices’ heard and assume their role in the transition. 4) To maximise
its impacts and ensure exploitation, replicability, and sustainability, GenB will: widely
communicate and engage the society, create synergies with other projects and initiatives,
consolidate the GenB educational model, and produce policy recommendations targeting
Ministries of Education and other policy makers.

In particular, Task 4.1 (framed in Work Package — WP4: Impact assessment and policy
recommendations) is devoted to configuring a sound impact monitoring and assessment
strategy. Reliable impact indicators such as SSH indicators are to be included, to monitor and
assess the impact of the proposed GenB materials and activities for each of the six
interconnected actions of the GenB methodology (Co-create, Inspire & Inform, Educate, Engage,
Empower and Take a role). The strategy also provides advice and guidance for fine-tuning,
improvements, or corrective actions.

The objective of this deliverable is to outline the impact monitoring and assessment strategy of
the GenB project activities and outcomes. More specifically, this deliverable intends to:

e Present and describe the tool(s) prepared to monitor and acknowledge the achievement
of the KPIs established, for the different work packages and tasks, in the project
proposal.

e Define the strategy proposal to be followed in order to

1. Find out the levels of understanding and satisfaction, derived in the target
groups, of the proposed activities in the project (workshops, social media
campaigns, Massive Open Online Courses (MOOCs), etc.).

Funded by
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2. Define additional KPIs or reliable impact indicators to verify the effectiveness of
the GenB project activities in fostering each of the six interconnected actions of
the GenB methodology (Co-create, Inspire & inform, Educate, Engage, Empower
and Take a role) in global terms, taking as a reference the Specific Objectives
(SO) of the project.

3. Establish future KPIs that can be of use to evaluate the impact in the short-,
medium- and long-term of the project’s actions. These KPIs will be grouped in
three dimensions according to their field of action.

Funded by
the European Union
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3 Monitoring of the fulfilment of objectives

The first part of the impact monitoring and assessment strategy has to do with the control of
the impact indicators to be achieved in order to accomplish the expected impact at a European
level. In order to ensure the fulfilment of the SOs and the KPIs in the project, the following
resources are proposed:

3.1 Self-check global table

The first resource is an online table, to be shared with all the partners in the project, where the
tasks and expected results assigned to them can be verified, and the progress monitored. The
table is presented in an .xls (Excel) format, so that it can be easily accessed, shared and edited
online.

The idea is that all members can have an easy access to the expected results for the tasks they
are responsible for, and autonomously add their progress with a triple purpose:

e The task leaders and WP leaders can allocate responsibilities to the partners involved in
each task, and partners can directly access this information.

e The task leaders and WP leaders can have an immediate, up-to-date control of the tasks
they manage.

e Partners involved in the task can know whether they achieved their objective, or if they
need an additional effort in some activity.

The elaboration process of the self-check global table is detailed in Figure 1. First, an initial
version including all KPIs drawn from the grant agreement divided by WP and task, and the
proposed monitoring variables, is created. Second, the draft version is shared with the WP
leader and the project coordinator, who could provide feedback and suggestions to enhance the
tool. Third, the final version is set up based on these comments and eventually shared for its
management and use to the different partners involved.

Figure 1: Elaboration process of the self-check global table

The structure of the self-check global table, as illustrated in figures 2 and 3, works as follows:

1%t column: name and number of the task, as defined in the respective WP. For a clearer
organisation of the information, tasks are divided and grouped in WPs.

Funded by
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2" column: the target group(s) that the activity is aimed for, identified by an icon. The icons are
the same that had been proposed in Section 1.2.7. of the project proposal and can be checked

in Table 1.
Young people Multipliers
W Pre- and early-school ‘ﬁ Teachers (formal education professionals targeting all ages
(4-8 y.0.) students)
i * Elementary school Other multipliers (non-formal education professionals: youth
(9-13 v.0.) ﬂ-_,. organisations, community groups, Musewms, science
High school communicators, amusement parks, journalists and media, NGOs).
" (14-19 y.0.) Experts groups and communities of practices in education.
Parents Policy makers
Young people’ parents and in Public authorities and policy makers related to education at local,
general the families. +« national and Furopean level (Ministries of Education, European
Commission DG R&I and DG Education and Culture).

Table 1: Target groups of the GenB project activities

3" column: the expected results linked to the specific task, and divided in terms of the partners
involved. If, for instance, there are three partners involved in the expected outcome of a task,
then the expected result is divided in three subsections, one for each partner, and each of them
contains the amount of work allocated to that partner. For this objective, task and WP leaders
should supervise the table in first instance and make sure the distribution of tasks is correct. This
allows a transparent and clear allocation criterion for the workload of each partner, based on
the instructions of the task leader and the WP leader.

Task | Target | Expected Results

=10 contents from at least »5 sources in several languages
=10 contents from at least =5 sources in several languages
=10 contents from at least »5 sources in several languages

WP1. Co-creation of innovative approaches

1_1 Educatlon ﬁ 'if, =10 contents from at least »5 sources in several languages
. =10 contents from at least »5 sources in several languages
CcO nte nts =10 contents from at least »5 sources in several languages

=10 contents from at least »5 sources in several languages
=10 contents from at least »5 sources in several languages
=10 contents from at least »5 sources in several languages

=10 contents from at least »5 sources in several languages

Figure 2: Representation of task, target group and expected results in the self-check global table

4* column: the KPI, expressed in number format. The operationalisation of the objectives
requires a measurable, verifiable, realistic and achievable statement; hence, they are expressed
as a numerical figure (KPIs) to be achieved in the given time frame.

Sometimes, an expected result is divided into several KPIs, to guarantee a fair and clear
allocation of responsibilities.
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&
5t column: the target group(s). Based on the information in the grant agreement, it is statgéy
which group should be targeted and selected for data retrieving or sending of communication

and/or training activities.

6" column: the target country(ies). The abbreviation for the countries where the information
should be gathered or disseminated is included, to correctly delimit which is the outreach of
each partner

Target Countries

500 users IT
500 users ML
500 users PT
500 users SK
500 users BE
500 users AT
500 users ES
500 users IT
500 users EL
500 users EL

Figure 3: Representation of KPIs, target group and target country in the self-check global table

7t column: number of target groups reached. Depending on the task, the outcomes can be
people, views to a video or an amount of documents to be generated, among others. This
column should be filled in by the group responsible for that particular KPI. In that way, the
column “is the KPI achieved?” will automatically change and display whether there are enough
units of the target group reached, or if an additional effort is required.

8™ column: “Is the KPI achieved?”. Directly linked to the number of respondents and KPI
columns, it automatically reflects whether the KPI is accomplished or not. This is a useful
indicator for both, partners involved in a task and leaders supervising the progress of the task or
the work package in global terms.

9t column: responsible partner. The partner for each particular (division of) KPI can be easily
identified. The results can also be filtered by partner, so that each partner knows exactly which
are the tasks under its responsibility. The abbreviated name for each partner is used.

Funded by
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Mumber of target groups reached

Is the KPl achieved? | Responsible partner (short name) |

0 NO HSPN
NO APRE
NO BTG
NO LOBA
NO PEDAL
NO EUN
NO zsi
NO AU
NO Q-PLAN
NO FVA
NO HSPN

Figure 4: Representation of number of target groups reached, achievement of KPI and responsible partner in the self-

check global table

10 column: deadline. Based on the chronogram of the project, the date where that task is due
is included.

11 column: achievement date. Partners should also reflect when the KPI was achieved, for
management and justification purposes. Also, partners can write their current date to

individually know whether they still have margin to finish achieving the KPI.

12" column: “deadline accomplished”. Similar to the 8" column, it automatically compares the
deadline and achievement dates and informs whether the KPI has been reached on time or not.

Deadline | Achievement date | Deadline accomplished
30/04/2024 01,/05/2024|NO
30/04/2024 28,/04/2024|YES
30/04/2024 01,/05/2024|NO
30/04/2024 01,/05/2024|NO
30/04/2024 01,/05/2024|NO
30/04/2024 01,/05/2024|NO
30/04/2024 01,/05/2024|NO
30/04/2024 01/05/2024|NO
30/04/2024 01,/05/2024|NO
30/04/2024 01/05/2024|NO
30/04/2024 01/05/2024|NO

Figure 5: Representation of deadline, achievement date and accomplishment of deadline in the self-check global

Funded by
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4 Achievement of the expected impact

In this second section of impact assessment, there are series of measurement scales to make
sure that the educational objectives of each of the tasks and linked activities have been
accomplished. When designing and selecting measurement items, a norm was proposed to
ensure that the dimensions related to co-create, inspire & inform, educate, engage and
empower, and take a role, have been aligned with the proposed KPIs and achieved through their
consecution. In this way, it will be ensured that appropriate Social Sciences and Humanities (SSH)
have been considered when evaluating the performance of the activities.

Two main dimensions were highlighted as core in all the activities: understanding and
satisfaction. Both were considered key elements to find out how effective each activity was in
1) transmitting ideas and notions about bioeconomy, following an informative approach, to the
target groups, and 2) creating an enjoyable environment, where the acquisition of knowledge is
perceived as useful by the target audience.

In order to take into account the perspectives of different interest groups and obtain data of a
varied nature that allow in-depth knowledge of the impressions of all the agents involved in the
project, a hybrid methodology will be used with respect to data collection techniques and target
groups. On the one hand, different tools will be combined, such as online questionnaires,
interviews and direct observation techniques. On the other hand, information will be obtained
from different groups, highlighting the members of the target groups that participate in the
project activities and the consortium partners that are in immediate contact during the training
activities.

Part of the data will be gathered from the experience in part of the project’s activities. Different
formats and timeframes are considered for data retrieval, given that the target audience will not
always be reachable for a personal online survey. Proposed alternatives are printed surveys to
be filled in directly in-person where the focal activity takes place, or online platforms for live
questionnaires such as Kahoot or Quizizz. Anyhow, data will try to be collected in the shortest
possible time after the focal activities have been carried out. The contents of the potential
survey are explained in this section and outlined as an Appendix of the document. It will be a
short format questionnaire, with around 20 items to be answered referred to the last activity
the target audience was involved in. An additional final satisfaction questionnaire is expected to
be distributed to evaluate the whole experience in the project once the deadline approaches.

Based on whether the same members of the target audience participate in various activities of
the project or not, we provide different options for participants to provide their perceptions and
attitudes towards their effectiveness:

e Working with a group in the long that is involved along several activities of the project:
a periodic survey will be designed to be handed in every six months, with the same items
about general understanding of bioeconomy-related concepts and satisfaction with the
proposed activities. This format would be suitable to obtain time evolution perceptions
of these concepts and perform longitudinal analysis to verify the effects along the

FaReSl Funded by
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project, and how the knowledge about bioeconomy and satisfaction with the proposed
activities is boosted. In such case, data collection can combine different methods.

e Working with different groups along the activities: ad-hoc surveys will be distributed
within particular activities (during or after them). To isolate the effects of the activity on
target audience’ perceptions, the survey will directly refer to the contents of the activity
or the modality of the activity itself.

In particular activities where there is an important component of qualitative data to be assessed,
beyond the inclusion of open questions in the surveys that capture unbiased and comprehensive
insights about the target audience’ experience, the undertaking of semi-structured interviews
with a limited and selected number of members of the target audience is conducted, especially
when the activities allow so because of the in person/active involvement and the longer duration
of the activities. The questions in the interviews will be aimed to identify how the aspects of
understanding, satisfaction, and other relevant indicators are addressed through the different
activities, and which aspects can be improved in order to maximise the accomplishment of the
GenB educational model purposes.

4.1 Understanding of bioeconomy-related concepts

To derive a proper measurement of the understanding of bioeconomy and its derived
dimensions because of the project’s activities, three educational models have been contrasted.
An explanation of each of the taxonomies is developed, followed by an integration of the three
different views and the presentation of measurement scales to gather data about understanding
of bioeconomy-related concepts.

1. Bloom’s Taxonomy

The Revised Bloom Taxonomy (Forehand, 2005) is used as a basis to evaluate this aspect. After
more than 60 years, this classification is currently applied when defining most of the learning
curricula in public schools and other educational institutions in Europe, including both contents
and activities.

Bloom taxonomy was proposed by the PhD in Education Benjamin Bloom, in 1956. The original
proposal consisted of six cognitive levels of complexity, depicted hierarchically, that are faced
during learning. In this way, teachers encourage their students to “climb up the ladder” and
achieve higher levels of knowledge. Likewise, if the student has reached the level of application,
this means that s/he has also mastered the knowledge and comprehension of a particular
concept. In the original taxonomy, the lowest three levels are: knowledge, comprehension, and
application. The upper levels are: analysis, synthesis, and evaluation.

The revised Bloom’s taxonomy (Anderson & Krathwohl, 2001) was published, were the six-
dimension classification was kept, but all dimensions were renamed. The new terms are defined
as:

e Remembering: Retrieving, recognizing, and recalling relevant knowledge from long-
term memory.

FaReSl Funded by
(s the European Union

D4.1 Impact monitoring and assessment strategy Page 17



BIOECONGCMIC
BLOOMERS

e Understanding: Constructing meaning from oral, written, and graphic messages
through interpreting, exemplifying, classifying, summarizing, inferring, comparing, and
explaining.

e Applying: Carrying out or using a procedure through executing or implementing.

e Analysing: Breaking material into constituent parts, determining how the parts relate to
one another and to an overall structure or purpose through differentiating, organizing,
and attributing.

e Evaluating: Making judgments based on criteria and standards through checking and
critiquing.

e Creating: Putting elements together to form a coherent or functional whole;
reorganizing elements into a new pattern or structure through generating, planning, or
producing.

These six dimensions are graphically represented in Figure 6.

Bloom's Taxonomy

‘ CREATE Produce new or original work

Design. assemble, construct, conjecture. develop, formulate, author, investigate

Justify a stand or decision
EVALUATE Appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas
differentiate, organise, relate, compare, contrast, distinguish, examine,
ANALYSE expertiment, question, test

Use information in new situation
APPLY Execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

Explain ideas or concepts
UNDERSTAND Classify, discribe, discuss, explain, identify, locate, recognize,
report, select, translate

REMEMBER Recall facts and basic concepts
define duplicate, list, memorise, repeat, state

Figure 6: Graphical representation of Bloom Taxonomy’s dimensions.
Source: Valamis (2022)
2. Fink’s Taxonomy of Significant Learning

Two extra educational frameworks are used to complement this view on learning and
assimilation of concepts: Fink’s taxonomy of significant learning and SOLO Taxonomy.

Significant learning refers to long-lasting and solid learning, because it emerges through the
interconnection of new learning with previous knowledge that the student already had, in such
a way that relationships are produced to reorganise knowledge, making a solid learning
structure possible.

Funded by
the European Union

D4.1 Impact monitoring and assessment strategy Page 18



BIOECONOMIC
BLOOMERS

To this end, Fink (2003) proposes a taxonomy based on 6 dimensions that are not understood
as hierarchical (as in the case of Bloom's taxonomy) but that interact and interrelate to favour
meaningful learning.

These 6 dimensions (presented in Figure 7) are:

Foundational Knowledge: recall and understanding of information and ideas about a
topic. This is a basic level of learning, from which more complex operations can be
built upon.

Application: practical use of the information and knowledge learnt. It involves the
development of skills and abilities based on different ways of thinking:

e Practical thinking: decision making and problem solving.
e Critical thinking: discuss critical situations and take decisions.
e Creative thinking: generate new ideas and perspectives.

Integration: establish and connect ideas, perspectives, actions, etc. in human life
situations.

Human Dimensions: knowledge about the human dimension, either learning about
oneself (personal dimension) or about others (social dimension).

Caring: developing new feelings, interests, and values related to care. It includes caring
in new ways or caring in new ways.

Learning to Learn: refers to the development of skills and abilities that support lifelong
learning and autonomous learning.

FaReSl Funded by
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Figure 7. Graphical representation of Fink’s taxonomy dimensions

Source: Addison & Tollefson (2022)
3. SOLO Taxonomy

The SOLO Taxonomy (Structure of Observed Learning Outcomes) is a hierarchical taxonomy by
Biggs & Collis (1982) based on 5 different stages:

e Pre-structural level: at this level learners have only unconnected ideas about the topic,
with no relation or connection between them. Therefore, they are not yet able to
understand the information.

e Unistructural level: learners know and understand the basic information about the
concept. Then they are able to begin creating simple connections but do not yet
understand the complexity and depth of the topic.

e  Multistructural level: learners know several relevant aspects of the topic, but
independently. In some cases, they begin to establish relationships between these
aspects, but are not yet able to establish the overall relationship between all of them.

e Relational level: learners know the aspects and concepts of the topic independently
and is able to organise them to form and establish a structure. The learner
understands the role that each aspect plays in relation to the whole and is able to form
coherent and solid knowledge of the subject.

e Extended Abstract level: leaners are not only able to establish relationships between
different concepts, but to transcend the subject matter and connect with other
subjects and domains. In this way, learning can be generalised and extrapolated to
other subjects and areas.

Even though this taxonomy follows a hierarchical structure like Bloom’s Taxonomy, rather than
holistic such as in Fink’s, this particular taxonomy focuses on learning, whereas Bloom’s
taxonomy deals with acquisition of knowledge.
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Figure 8. Graphical representation of SOLO’s taxonomy dimensions

Source: Rembach & Dison (2016)

Based on Bloom Taxonomy, understanding would be considered as a lower-level thinking
dimension, and the next step after recalling the concept. This would be considered as the
primary step to acknowledge that the concept has been integrated by the participant, and hence
the basic aim has been accomplished. This dimension correspond to the foundational knowledge
coined by Fink, and is also identifiable with the unstructural language that is presented in SOLO.
In all cases, it refers to the minimum necessary knowledge to understand the concept and build
subsequent ideas upon it. The 4-item scale (Nkhoma et al., 2017) is proposed, based on one of
the milestones proposed by Bloom’s taxonomy, where knowledge improvement is measured.
The items are as follows:

e The activity increases my knowledge (about bioeconomy)

e | catch the basic ideas of the knowledge taught (about bioeconomy)

e |tryto apply the knowledge learned (about bioeconomy) in the activity

e The activity motivates me to integrate the knowledge taught (about bioeconomy)

The items will be measured with a 5-point Likert scale (totally disagree to totally agree).
4.2 Satisfaction with GenB activities

Students, or any individual taking part in a particular activity, are always more aware of their
rights and generate expected outcomes when being part of an educational program. Previous
reports issued by the European Union already point out the need to embrace change and to
remain competitive in the current educational world (Herdlein & Zurner, 2015), where there is
a wider, more diversified, and constantly dynamic combination of institutions and teaching
methodologies.
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In order to measure participants’ satisfaction with the activity and based on the scale by Badau
& Badau (2018) adapted to this research context, three items are included in the questionnaire
related to each educational activity in which participants have taken part in. The items are as
follows:

e How do you appreciate the attractiveness of this activity (i.e. if it was fun, entertaining,
etc.)?

e How do you rate your recommendation of the activity for different age categories?

e How do you rate your satisfaction in this activity?

The items will be measured with a 5-point Likert scale (very low to very high).
4.3 Other perceptions and outcomes

Other relevant questions are related to the fulfilment of the different SOs, from the point of
view of the participants involved in GenB activities. As these additional questions refer to the
overall participation in the GenB experience, these items will be considered for a final survey
once the project comes to an end and will refer to the totality of experiences within the GenB
activities.

Suggestions for these additional variables to be included are illustrated below:

SO1. Provide educational and informational toolkits on bioeconomy in general and bio-based
sectors.

e The toolkits use innovative approaches, formats, materials and tools that... (engage the
students, allow them to learn easily and having fun, include practical application of the
theoretical content).

e The toolkits include a variety of materials and tasks (graphical and interactive content,
activities that involve discussion and critical thinking).

e The toolkits were designed targeted to different demographic and professional groups
(children, parents, teachers, other formal and non-formal professional educators).

e The toolkits are available for different interest groups: young people, teachers...

S0O2. Raise awareness, interest and knowledge of young people at pre-school, elementary and
high school on the environmental, social and economic benefits of sustainable and circular
bioeconomy and its sectors.

e The activities have increased students’ awareness about sustainable and circular
bioeconomy

e The activities have raised students’ interest about sustainable and circular bioeconomy

e The activities have increased students’ knowledge about sustainable and circular
bioeconomy

e The activities consider what young people like or are interested in

SO3. Increase interest among new generations to join education and training on bioeconomy
at large and create new ways of attracting talent in the life science, technology and the

bioeconomy opportunities.
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e The activities cover the different aspects of bioeconomy

e The activities allow to know which are the professional opportunities linked to the
bioeconomy sectors

e The activities show which are the requirements (soft and hard skills) for professional
opportunities linked to bioeconomy

e The activities allow to master the requirements (soft and hard skills) for professional
opportunities linked to bioeconomy

e The activities are engaging and attract future talents to bioeconomy academic and
professional positions

SO4. Contribute to the transition of the new generations towards more sustainable and circular
behaviours, consumptions and lifestyles through the empowerment of the young generations
to assume their role.

e The activities clarify which actions and behaviours are in line with sustainability and
circular economy principles

e The activities clarify which products and consumption patterns are in line with
sustainability and circular economy principles

e The activities exemplify which lifestyles are in line with sustainability and circular
economy principles

e The activities encourage children and teenagers to take responsibility on sustainability
and circular economy

e The activities make sure that the students know the impact of their daily/long-term
actions on sustainability and circular economy

SO5. Maximise the project's impacts towards behavioural and socio-economic changes by
sparking multipliers and GenB networks and ensuring exploitation, replicability and
sustainability of project’s outcomes.

e The activities teach/train educators on how to explain bioeconomy concepts.

e The activities are sufficiently promoted/communicated as to reach the targeted
multipliers (different countries, social groups).

e The activities are accessible to different civil society groups.

e The activities will facilitate further communication and interaction between interest
groups involved in the bioeconomy.

S06. Contribute to the Destination ‘Innovative governance, environmental observations and
digital solutions in support of the Green Deal’ by supporting the public Administrations and
schools in the implementation of initiatives promoting the green transition process.

e The activities will promote the dissemination of results and knowledge of the Project in
academic, professional and informational forums.

e The activities will foster policy making and dissemination of the results to national public
administrations.

4.4 Data from partners
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Perceptions and opinions from partners will also be considered, in order to complement the
perspective of participants regarding the activities of the project. The contributions from all
members involved in the project will be obtained through two main processes.

First, advise of other members of the project will be considered, even if they are not directly
involved in that particular activity, to improve the design of the educational activities. For
instance, when providing guidelines on how to carry out focus groups, the expertise of different
members will be considered to obtain a more comprehensive and enhanced output.

Second, at the end of the project, an additional survey for partners in the project will be
configured. The objective is to cover the same dimensions of interest for participants (i.e.
understanding, satisfaction and others), but from the perspective of the partners, who are
mostly in charge of performing the activities and accomplishing the objectives. Therefore,
whether the proposed activities in the GenB project are perceived as consistent with the
principles set in the grant agreement will be internally measured.
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5 Key Impact Pathways

Beyond the consecution of KPIs and the achievement of the expected impact on the
beneficiaries and groups of interest of the project, the GenB project intends to transmit the
output of the project to policy makers and the wider public. This way, these stakeholders can
gain further insights and take advantage of the results to incorporate bioeconomy and its
benefits in the European and national regulatory and educational framework.

The Key Impact Pathways (KIP) proposed by the Horizon Europe (HE) are adapted to this
particular research context and based on them, implications and recommendations will be
developed at three different levels: scientific impact, societal impact and economic impact.
Based on the feasibility of the results, and the contribution of this project, the most suitable KIP
in each dimension is chosen and adapted to the context.

5.1 Scientific impact

One of the main pillars is the impact on the scientific community, and how the project’s outputs
can lead to knowledge making and advancement, to knowledge sharing, availability and
accessibility, and open future lines and opportunities for research. Three different term goals
are defined, based on the KIPs defined by Horizon Europe (see Figure 7).

e Publications and academic results (short-term): the results of the GenB project, based
on innovative ideas and approaches, are expected to crystallize in contributions to
academic conferences, book chapters and journals. In particular, specific forums related
to the topics of bioeconomy and education are proposed as potential targets.

o Academic journals:
= Sustainable Development (Q2 in Scopus), Renewable Energy,
Sustainability and the Environment
= Social Marketing Quarterly (Q2 in Scopus), Marketing
o Book chapters:
=  Palgrave Advances in Bioeconomy: Economics and Policies
o Conferences:
= 18™ |International Conference on Bioeconomy and Sustainable
Development (ICBSD 2024)
= 18™ annual International Conference of Education, Research and
Innovation (ICERI 2024)

e Impact of the research outputs (medium-term): the success of the diffusion of results
in highly ranked journals and reputed conferences is expected to lead to knowledge
diffusion, for instance though citations. In this sense, the contributions will be sent to
forums and journals that fulfil some minimum quality requirements.

o Double-blind peer review

o Scientific committee (in the case of conferences)

o Publication indexed in prestigious rankings (JCR, Scopus in the case of journals;
SPI in the case of books; ISl in the case of conference proceedings)
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The sharing of open-access research output through the projects’ channels is also
considered.

e World-class science (long-term): the academic outputs are expected to serve as the
basis to enhance discussions and mutual learnings and to expand interest in the
bioeconomy, also across disciplines and sectors, for instance producing classroom and
training materials on the topic of bioeconomy. For this purpose, a series of teaching
materials and best practices guide to encourage learning about bioeconomy and
improve learning practices in this field are intended to be created.

KIP 1 message: Horizon Europe generates world-class science, as shown by high-quality publications
that become influential in their field and worldwide.

Scientific
Impact

Publications Citations World-class science
Number of peer-reviewed Citation Index of peer- Number and share of peer-
scientific publications reviewed publications reviewed publications Creating high-quality
resulting from the resulting from the resulting from the projects new knowledge
Programme Programme funded by the Programme
that are core contributions
to scientific fields

KIP 2 message: Horizon Europe strengthens human capital, as demonstrated by improvements in the
skills, reputation and working conditions of participants.

Skills Careers Working conditions

Number of researchers Number and share of Number and share of

involved in upskilling upskilled researchers upskilled researchers

(training, involved in the Programme involved in the Programme Strengthening human
mentoring/coaching, mobility with increased individual with improved working capital in R&I

and access to R&l impact in their R&l field conditions, including

infrastructures) activities in researchers’ salaries
projects funded by the

Programme

KIP 3 message: Horizon Europe opens up science, as shown by the research outputs shared openly
and re-used, as well as by the new transdisciplinary/trans-sectoral collaborations that it stimulates.

Shared knowledge Knowledge diffusion New collaborations
Share of research outputs Share of open-access Share of Programme
(open data/publication/ research outputs resulting beneficiaries who have
software etc.) resulting from from the Programme developed new Fostering the diffusion
the Programme that are actively used/cited transdisciplinary/trans- of knowledge and open
shared through open sectoral collaborations with science
knowledge infrastructures users of their open-access
research outputs resulting

trom the Programme

Figure 9: KIPs of scientific impact proposed by Horizon Europe
5.2 Societal impact

The second essential pillar of this project is related to its impact on different spheres of society.
GenB seeks to promote behavioural and socioeconomic change thanks to training in terms of
bioeconomy, which will ultimately result in a greater awareness of the importance of the

Funded by
the European Union

D4.1 Impact monitoring and assessment strategy Page 26



BIOECONOMIC
BLOOMERS

environment and the power of the new generations to lead the change towards sustainability
and circularity in consumption. In particular, three different term goals are defined, based on
the KIPs defined by Horizon Europe (see Figure 8).

e Co-creation with citizens (short-term): by accomplishing the KPIs and SOs of each task
in the project, a large number of European Union (EU) citizens, especially youngsters,
actively participating in the projects’ activities are expected to be reached. Data and
values for this indicator will be gathered based on the opportunities and methods
provided by the projects’ activities, that are expected to boost a change based on
collaboration and social innovation.

e Engagement (medium-term): the engagement of European citizens within the
processes and outcomes of this project is of high relevance. Mechanisms to facilitate
citizen active engagement will be proposed, considering interest and relevance of the
target group. The objective is to make an impact on future generations, and increase
their awareness, sensitiveness and interest on environmental issues, sustainability and
circularity of the process.

e Societal R&l uptake (long-term): specific actions will be proposed by which the scientific
knowledge and innovations generated in this project can be of use in practical situations
involving educational institutions, public administrations and/or organisations involved
in the bioeconomy sector.
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KIP 4 message: Horizon Europe helps to address Union’s policy priorities (including meeting the UN SDGs)
through R&l, as shown by the portfolios of projects generating outputs that help to tackle global challenges.

Results
Number and share of results
aimed at addressing identified
Union policy priorities and
global challenges (including
SDGs)
(multidimensional: for each
identified priority)
Including: Nnumber and share
of climate-relevant results
aimed at delivering on the
Union's commitment under the
Paris Agreement

Solutions
Number and share of
innovations and research
outcomes addressing
identified Union policy
priorities and global
challenges (including SDGs)
(multidimensional: for each
identified priority)
Including: number and share
of climate-relevant
innovations and research
outcomes delivering on
Union's commitment under
the Paris Agreement

Benefits
Aggregated estimated effects from
use/exploitation of results funded by
the Programme on tackling
identified Union policy priorities and
global challenges (including SDGs),
including contributions to the policy
and law-making cycle (such as
norms and standards)
(multidimensional: for each
identified priority)
Including: aggregated estimated
effects from use/exploitation of
climate-relevant resuits funded by
the Programme to deliver on the
Union's commitment under the Paris
Agreement, including contributions
to the policy and law-making cycle
(such as norms and standards)

Addressing Union policy
priorities and global
challenges through R&I

KIP 5 message: Horizon Europe produces knowledge and innovation that contribute to achieving missions

of EU interest.

R&I mission results
Results in specific
R&! missions
(multidimensional: for each
identified mission)

R&I mission outcomes
Outcomes in specific
R&I missions

(multidimensional: for each

identified mission)

R&I mission targets met
Targets achieved in specific
R&I missions
(multidimensional: for each
identified mission)

Delivering benefits and
impact through R&l
missions

KIP 6 message: Horizon Europe creates value for European citizens, as shown by the engagement of citizens
in its projects —~ and beyond the projects, through the improved uptake of scientific results and innovative

solutions.

Co-creation
Number and share of projects
funded by the Programme
where Union citizens and
end-users contribute to the
co-creation of R&I content

Engagement
Number and share of

participating legal entities which

have citizen and end-user

engagement mechanisms in
place after the end of projects

funded by the Programme

Societal R&! uptake
Uptake and outreach of
co-created scientific results
and innovative solutions
generated under the

Strengthening the

uptake of R&l in society

Figure 10: KIPs of societal impact proposed by Horizon Europe

5.3 Economic impact

The results of the project are also expected to contribute to the European economic and
technological advancement and to a fair and just transition. The scientific approach on which
the whole project is based allows for specific innovations that generate economic outcomes.
The specific innovations arising from the GenB project are expected to foster employment,
competitiveness and higher GDP in the long-term and contributing to the economic transition
by addressing environmental challenges, amongst improving other key macroeconomic

indicators. In particular, three different term goals are defined, based on the KIPs defined by
Horizon Europe (see Figure 9).
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KIP 7 message: Horizon Europe is a source of economic growth, as shown by the patents and innovations that
are launched on to the market and which generate added value for businesses.

Economic
impact

Longer-term

Innovative results Innovations. Economic growth
Mumber of innovative Mumber of innovations Creation, growth and market
products, processes or resulting from projects funded shares of companies having Generating
methods resulting from the by the Programme (by type of developed innovations in the innovation-based
Programme (by type of innovation), including from Programme growth
innovation) and intellectual awarded IPR
property rights (IPR)
applications

KIP 8 message: Horizon Europe generates more and better jobs, initially in the projects themselves, and then
through the exploitation of the results and their diffusion into the economy.

Supported employment Sustained employment Total employment
Mumber of full ime equivalent Increase in FTE jobs in Number of direct and indirect
(FTE) jobs created and jobs participating legal entities jobs created or maintained due Creating more
maintained in participating f'ullnwin-g the project funded to the diffusion of results from and better i"hﬂ
legal entities for the project by the Programme (by type of the Programme (by type of job)
funded by the Programme (by job)
type of job)

KIP 9 message: Horizon Europe is leveraging investments in R&l in Europe, initially in the projects themselves,
and then to exploit or scale up their results.

Co-investment Scaling-up ConErlhullon to the
Amount of public and Amount of public and private . 3% target Leveraging
private investment investment mobilised to Unicn progress towards 3 % investments in R&I
mobilised by the initial aexploit or scale up results GDF target due to the
investment from the from the Programme Programme
Programme (including foreign direct
investments)

Figure 11: KIPs of economic impact proposed by Horizon Europe

e Innovative results (short-term): based on the methods used to raising awareness on
bioeconomy and the involved economic sectors, and the education/training on key
environmental issues, as well as and the initiatives to engage and empower GenB
ambassadors, the key exploitable results (KERs) will be listed according to the
development stage in which they are by making sense of its type, status of development,
maturity phase and expected commercialisation date (if any) of the processes involved.

¢ Innovations (medium-term): the impact of these innovative results to generate future
innovations. Namely, patents or other academic outputs, will be described.

e Economic growth (long-term): an overall estimation of the contribution of GenB results
to elements of employment, competitiveness and higher GDP will be extracted,
highlighting the opportunities to boost these macroeconomic indicators.
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6 Conclusions

In this deliverable, the impact and monitoring assessment strategy to be implemented in the
GenB project has been described. This has consisted of a presentation of the overall impact and
monitoring assessment strategy, which is composed of three different aspects.

First, the monitoring of the fulfiiment of the objectives was illustrated. For this purpose, an
interactive table has been created with the aim of presenting the progress of the project’s tasks,
taking the KPIs of each task as a reference, together with the deadline of the task to be
accomplished. These two elements are crucial for partners to find out whether they
accomplished their duties, and supervisors/leaders to acknowledge such consecution. The
format is developed to facilitate the classification of actions on tasks, involve partners and target
outcomes. The content is divided in achievement of KPIls and organization of tasks between
partners and time horizons.

Second, the impact assessment of the project has been presented, specifically focusing on
participants’ experience and point of view but also considering the insights from other partners
in the project. The objective here is to provide reliable SSH indicators to acknowledge the
effectiveness of the project in achieving the SOs following the GenB educational model.
Therefore, indicators from academic literature will be used to measure each variable. Initially,
we will focus on measuring widely applicable variables, namely participants’ understanding and
satisfaction in the related activities. However, other general indicators to be acknowledged at
the end of the project will be also considered.

Third, the strategy laid out in this deliverable will assess the impact of the GenB project in the
scientific, societal and economic domains. Several indicators have been proposed for each of
the three dimensions in the short, medium and long term, and all these indicators consider the
results and experiences of participants throughout the development of the project’s activities.
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Appendix 1

A figure with the whole table, considering all variables measured, is included. The current
version of the self-check global table can be checked here: self-check global table.
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Figure 12: Self-check global table
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Appendix 2

An outline of the contents/topics covered in the survey instrument and interview to members
of the target group is included here.

Contents of the survey:

e Understanding of bioeconomy-related concepts

e Satisfaction with GenB activities

e Awareness interest and knowledge about bioeconomy

e Fostering interest in and developing skills for bioeconomy-related job opportunities

e Motivating to take a role and adopting a sustainable and circular behaviours,
consumptions and lifestyles.

e Facilitating exploitation, replicability, and sustainability of project’s outcomes

e Assisting public Administrations and schools in the implementation of initiatives
promoting bioeconomy

Contents of the interview:

e Previous knowledge about bioeconomy and related concepts
e Attitude towards sustainability/circularity

e Aspects and motivations for content understanding

e Satisfaction with the width/depth of the activity’s content

e Satisfaction with the educational methodology of the activity
e Reasons for participating

e Interest in continuing their learning in bioeconomy

e Interestin joining similar activities in the future

e Suggestions for improvements
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