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Abstract

This Evaluation and Validation plan have been developed in the framework of the Intellectual
Output 04 of the GOSTEAM project, in order to address the need for assessing and validating
the GOSTEAM approach as educational practice. In particular, scope of the 1004 is to address
the evaluation and validation of the GOSTEAM approach while its educational products will
be in implementation. This evaluation and validation plan will take into account all the
groundwork realized in all the areas of the project: the educational design, the methodology,
and the formation and implementation of the educational hands-on STEAM activities. For
assessing the approach, a set of evaluation and validation tools will be developed especially
for the implementation phase project and exploited by the partners involved in this phase.
After the implementation phases will be done and the related data collected, the results will

be rearranged and presented in a final assessment report.

The plane defines the aspects of the project’s impact to be evaluated and established and
outlines the methodology and criteria adopted to develop the evaluation and validation tools
for different types of GOSTEAM activities (online presence, implementation of educational
activities, multiplier or other events), in order to facilitate the GOSTEAM partnership in
monitoring progress with regard to the qualitative and quantitative indicators set for the

project.






1. Introduction

GOSTEAM is a three-year (2020-2023) KA2 Strategic Partnership in the field of school
education, co-funded by the Erasmus+ programme of the European Union. It involves two
higher education institutions; Lund University (Sweden) and National Technical University of
Athens (Greece), three secondary education schools in Austria (BG/BRG Schwechat), Greece
(Ellinogermaniki Agogi), and Sweden (Ystad Gymnasium), and a Science Centre in ltaly
(Fondazione Idis — Citta della Scienza). The partnership aims to design, implement, and
evaluate educational hands-on STEAM activities in the fields of Geographic Information
Science and Technology, Cartography, and Environmental Science for shaping the next

generation of geospatially and environmentally aware citizens.

Within the context of the project, the scope of Intellectual Output 04 is to evaluate and
validate the GOSTEAM approach as educational practice. The focus is on the assessment of

the impact of the project approach on students, teachers and institutions.

This Evaluation and Validation Plan (104/A1) addresses the methodology and criteria for the
evaluation and validation of the project activities and the related tools that will be especially
developed for the project and will be employed throughout ensuing project activities

(Evaluation and Validation Tools, 104/A2).

The main criteria is the development of tools allowing an evaluation and validation process,
under a both qualitative and a quantitative perspective. Qualitative analysis will focus mainly
on identifying significant impact on the teachers’/educators’ practices of the educational
proposals of GOSTEAM. Quantitative analysis will focus on the exploitation of datasets to
assess the impact of the implemented activities and the effectiveness of the proposed
educational design. In the following chapters they will be described the possible multiple
evaluation and validation methods the consortium will use, from Google analytics to check
the access of the potential beneficiaries to the educational products as well as questionnaires
and collection of data from their implementation. The evaluation and validation tools will be
developed first in English and be then translated in the languages of the countries of the

partner organizations of GOSTEAM.

In the perspective above, this plan will include three aspects of the evaluation and validation

process and tools:



e the possible features of evaluation and validation tools per type of GOSTEAM activity;

e the suggested format and content of the evaluation and validation tools for activities
to be implemented;

e the aspects of the project’s impact to be evaluated and established, according to the
qualitative and quantitative indicators set in the project proposal. In particular, special
formats would be developed in order to evaluate the satisfaction expressed by the
participants to the multiplier events held in the different countries of the partner

organizations where the educational products of GOSTEAM will be presented.

The impact of the didactic resources developed and the information available within
GOSTEAM will be assessed in a quantitative way through the timely use of Google
Analytics. The GA monitoring functions will be applied to the pages of the project website
dedicated to the project outcomes (https://www.gosteam.eu/outcomes/), with particular

attention to the number of downloads of the scripts of the scenarios.

They will also be set up on a special platform dedicated to open schooling projects virtual
communities to which interested beneficiaries will join. The quantitative data of these

accessions will represent a further evaluation data of the GOSTEAM system.



2. The Evaluation & Validation Tools of GOSTEAM Activities

GOSTEAM's project proposal outlines the main lines of action:

* The promotion of the activities and the accessibility to the resources developed within

the project (GOSTEAM community on the Open School for Open Societies platform,

project website, project social media);

* The implementation of the educational scenario developed within the 1003 by the

partner organizations (schools, science centres) operating in various European

countries;

*  Multiplier events held by partners aimed to disseminate the project approach and

materials to its beneficiaries in the countries of the partner organizations.

Table 1 presents the proposed evaluation and validation tools for each of the above aspects
of the GOSTEAM approach.

Type of Activity

Responsible Partner

GOSTEAM
Dissemination
and promotion

Ellinogermaniki Agogi

Analytics, including Google Analytics

0SOS Community: Number of registered users,
user engagement (length, depth), geographical
coverage etc.

Website & social media: Visits, user
engagement etc.

Questionnaire for students (online

) or print)
GOSTEAM School/ Science centre . . . .
. . . *  Activity reporting and feedback questionnaire
educational implementing the ) -
. . L for teachers educators (online or print)
scenarios educational activity )
*  Reports for the partners’ representative
directly involved in the implementation
*  Feedback questionnaire for participants
* Eventreport by the organizer o List of
GOSTEAM School/ Science centre/ participants o Participation certificates
multiplier University organizing the
events (multiplier or other) event

Table 1. Proposed Evaluation and Validation Tools per Type of GOSTEAM Activity



2.1 Proposed Templates — Content for Evaluation & Validation Tools

Special templates and reports will be developed for the evaluation and validation tools

concerning educational activities and events implemented by the project.

Educational Scenarios Feedbacks

2.1.1 Students

High and secondary school students, together with teachers and educators, represent the final
beneficiaries of the educational interventions implemented in the context of GOSTEAM.
Hence special ex post questionnaires will be developed to be filled by the participating
students after they will have attended the implementation of an educational scenario, this in
order to evaluate its efficacy and the impact of the experience on their knowledge and interest
for the proposed subject(s), and identify possible improvements of the scenario itself. The

guestionnaire would focus on the following aspects:

* The level of agreement to a number of statements regarding the effects of the activity
as perceived by the students themselves (Likert scale - multiple choice grid questions).

The main aspects the questionnaire would evaluate are represented by:
* Improvement of the knowledge of the student about the proposed subject;

= Attractiveness/increase of the student's interest in the proposed subject;
= Increase of the student's geospatial and environmental proficiency.

From this perspective students will be asked to indicate (paragraph answer):

» the aspects of the scenario they found more appealing/challenging;

= suggestions for possible improvement of the scenario.

*  Finally, students are asked to indicate their gender (with possibility of no answer). This
is to help the educators and the partnership assess the effect of the GOSTEAM
approach on girls, given the project’s interest in addressing the problem of lower

female participation in STEM.

Considering many of the scenarios could be implemented in presence or online, the
questionnaires could be provided to the students both printed on paper or as digital forms

(Google form).



2.1.2 Educators

Special analytical questionnaires for the educators who will directly implement the scenarios

with the final beneficiaries.

The main aim of these questionnaires will be to evaluate the effectiveness of the proposed

scenario and its educational approach.

The questionnaire would contain some general information such as the name their
membership organization, the school to which the class belongs, its country, the date of the
implementation, the setting (a common classroom, a laboratory or a computer laboratory,
outdoor, etc.), number and average age of the participants, etc. the questionnaire could also

entail a short paragraph resuming the contents and the main steps of the implementation.

The following part of the questionnaire will ask the educator about the perceived effects of
the experience rating their agreement (Likert scale - multiple choice grid questions) to

statements related to:

* The perceived interest/involvement of the students in the proposed subject;

* The perceived increase of knowledge and geospatial and environmental awareness of
the students about the proposed subject.

= Possible improvement of the implemented scenarios in terms of contents, framework,
etc.

The questionnaires could be provided to the educators both printed on paper or as digital

forms (Google form) but this second way could be more easy to be managed.



2.2

Evaluation of the multiplier event

Multiplier events represent a crucial steps to promote the actions to be carried out within
GOSTEAM . Hence special ex post questionnaires will be developed to be filled by the teachers
and/or educators after they will have attended a multiplier event to evaluate their
satisfaction, their interest in the subject and the experience, and their agreement about the
educational approach of the project, as well as identify possible improvements of the scenario

itself.

The questionnaire would contain some preliminary information such as the membership
organization of the participant (school; science centre science/museum name), its subject of
teaching or the sector of educational activity, average age of his/her students or the kind of

beneficiaries of his/her activity (museums visitors, families, science club goers, etc.).

The questionnaire will allow the participant to rate (Likert scale - multiple choice grid
guestions) some issues strictly related to the educational impact and their interest about the

presented scenarios. In particular, they would rate:

. If they consider GOSTEAM interesting and/or useful;
. If they consider the presented scenarios educationally effective, useful.
. If they would like to implement GOSTEAM scenarios in their educational

practice (with their classes or their audience).
. If the multiplier event improved their professional skills.

Further questions will be them proposed in more discursive way (open answers) such

as:
. Which aspects and contents of the activity they found more challenging;

. If they have any suggestion to improve the contents and the framework of one or more
scenarios.

Questionnaires may be completed in print or using the online (Google form) version.



Once the filled questionnaires will be collected, the partner in charge to implement the
scenarios and to carry out the multiplier events will resume in summary templates specially
prepared as Goole modules the progressively acquired cumulative data. The template will
present the frameworks of the questionnaires described above but they will allow to report

the data in a cumulative way.

The students’ and teachers’ questionnaires mentioned above will be used for the implementation of
the scenarios that will take place in two main times, in the course of the school years 2021/22 and

2022/2023.

2.2.1 Eventual Roundtables and Focus Groups in the Multiplier Events

Multiplier event could include roundtable discussions or focus group sessions after the
scenarios have been presented to the participants. In these cases the conductor could drive
the discussion in order to get significant information to both improve the contents of the

scenarios and better evaluate their potential impact.
Below are resumed some relevant issues that could be discussed:

* Suggestion to better address the gender gap in the scenarios;

* Connection between spatial thinking and STEAM;

* Spatial thinking as a bridge between art and STEM;

* The skills of teachers to better teach spatial thinking;

* How the scenarios developed in the framework of GOSTEAM would fit the curricular

programs.



2.3 Event Report Template

Once a multiplier event have been carried out, its organizers will submit to the GOSTEAM
partnership a report of the activity. This document would have a more restricted use within

the project consortium and would report organizational data such as:
* Eventidentification data (type e.g. multiplier, code, title)

* General information on the event (country of venue, start date, end date, duration in
days, leading organization, participating organization(s), language(s) used, whether

the event was physical/online/hybrid)
* Adescription of the event’s target group(s) and objectives
* The presented GOSTEAM scenarios;

* Information about the participants such as number, membership organizations (in
particular if they are representative of the partner organization or external like

schools, etc.);

* A brief description of the event activities;

The participation in the event will be certified by special signature collection sheets or by
appropriate IT documentation if the event takes place online.



3. Project Impact to Be Evaluated/Established: Qualitative & Quantitative

Indicators

This chapter suggests a summary of qualitative and quantitative indicators to be considered
for the better development of the evaluation tools described the general features of which

are described in the chapters above.
3.1 Qualitative Indicators.

Below are considered some qualitative indicators deriving from both the ones presented in
the project proposal and the issues that emerged from the questionnaires for School
Heads/Representatives of Educational Organizations and for Teachers/Educators which
results where resumed in both 1001-A1 (Guidelines and best practices for incorporating spatial

thinking in STEAM education) and 1002-A1 (Users’ requirements).

In particular, the activities to be developed and/or carried out would address the needs

emerged from the documents mentioned above.

Measure of success would find evidence in educational activity validation feedbacks, questionnaire

feedback from participants in multiplier events, assessment of students’ spatial thinking skills and interest in

STEM.

Furthermore, the acquisition of GOSTEAM products and proposals will also represent a significant
qualitative indicator, the extent of which may be revealed by various data, such as for example the

uptake of the project’s results by the educational & research community.

3.2 Quantitative Indicators.

The quantitative indicators and corresponding target values as reported in GOSTEAM Quality

Assurance and Control Plan, are quickly resumed below:

* 40 developed educational hands-on activities;

* 20 implemented and validated educational activities;

* 850 students affected by the project;

* 300 teachers affected by the project;

¢ 5000 online visitors;

* 300 users of GOSTEAM OSOS community

e 210 participants in multiplier events;

* 10 trainees in short term training activity;

* 20 stakeholders / policy makers reached;

* 100 Gl experts reached (beyond the ones of the partnership).



4. Conclusion

This intellectual output has proposed some evaluation and validation criteria and possible
tools to monitor the project activities (educational activity implementation and multiplier
events), in order to document the project’s impact in a both qualitative and quantitative

perspectives.

Once the proposed tools will be produced in ma punctual way within the Intellectual Output
04/A2 (Evaluation and Validation tools), they will be translated in all languages of the
GOSTEAM partnership and will be then exploited in partners’ activities in the different

European countries to assessing and validating GOSTEAM educational practice.



