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1 Executive Summary

The MULTIPLIERS project, capitalising on an international consortium made of eight partners, aims
at triggering a process for facilitating the transition of schools into innovative and open collectors of
new ideas, practices and scientific approaches. The project aims to offer the communities in which
the Beneficiaries are embedded a space for open, inclusive, and inquiry-based learning on science

Il ssues that have an impact on citizensod6 | ives.

This wi | | be achieved by establishing mul tiplayersé

hereinafter referred to as 060SCsd) i nvol ving
society organisations, informal education providers, policymakers, media, industry, and a vast range
of science institutions based in six EU countries, very different in terms of their geographical and
economic situations (namely Germany, Cyprus, Spain, Slovenia, Sweden, and Italy). The OSCs will
jointly agree upon socio-scientific issues to be tackled and develop real-life projects to be implemented
with schools involving the wider community, through dedicated local events, and through designing
and exploiting science communication media.

Part of the Work Package 4: iStudents acting as knowledge multipliers towards families and local
communitiesoled by UAB, is the submission of the deliverable (D4.4.). The purpose of this deliverable

di f f

is to analyse the iimpact of the Open Scheastpdelf-Sci en
efficacy, and career awareness in science. To do so, a comparisonofst udent sd answers b

questionnaire) and after (post-questionnaire) their participation in the OSS project have been
conducted using different statistical analysis. The analysis extends to comparing results both within
and across countries. Additionally, an analysis of the influence of the MULTIPLIERS project on

interest, self-efficacy and career awarenessbasedon st udent sd gender hTos

provide a comprehensive interpretation of the results, interviews with teachers and students have
been used.

The results outlined significant differences in the impact of OSS projects across different countries
and within the dimensions analysed (interest, self-efficacy, and career awareness). However, it has
also been observed that some statements have consistently shown statistically significant results
across multiple countries. Additionally, the analysis across countries highlights significant differences
i n the st ude ndffisa@y, dnchdareer avaréness in pré- ind post-questionnaires, as well
in their overall change.

The findings enable us to identify some key characteristics: those of the students who participate in
the MULTIPLIERS project, the attributes of OSS projects that have a substantial impact on students'
interest, self-efficacy, and career awareness in science, and the questionnaire statements that most
effectively capture st udent s & dAdl ofehese msigbts will be taken into account during the
second and third rounds of implementation of the MULTIPLIERS project.
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2 Introduction

This document presents the deliverable D4.4. Comparative Reports regarding to the first set of
implementations of the de MULTIPLIERS project. Following the deliverables D3.1.and D4.2. Country
reports on the first implementation of the Open Schooling Science (OSS) projects and the final
multiplying open schooling activities.

2.1 Definition of the Open Schooling in the MULTIPLIERS project

Based on a review of the existing literature and some relevant international and national projects, the
MULTIPLIES project establish the following operational definition of Open Schooling.

Open Schooling is an educational perspective in which schools become open to society by
bidirectionally collaborating with different institutions with the aim to:

a) Improve community well-being by raising awareness and co-creating solutions to both
personal and socially relevant problems that have a direct impact at a local level.

b) Enrich the curricula and pedagogical repertoire of schools, by sharing different views
and expertise from both educational and non-educational agents and institutions with the aim
topromot e studentsd meaningf ul l earning and c

c) Give epistemic authority to all agents from within and outside of the school, specifically to
the students and their families, by engaging them in sustained inquiry, knowledge creation,
creative action, and dissemination on issues of relevance to the local community and beyond.

To do so, the projects and initiatives on Open Schooling take advantage of the knowledge,
practices, visions, attitudes, resources, and values of all involved agents, empowering them to
collectively transform society from a reflective and critical standpoint that focuses on
sustainability, equity, social justice, and inclusion.

This approach, guide the design, implementation, and evaluation of all the Open Science Schooling
(OSS) projects developed within the six OSC of the MULTIPLIERS partnership.

In addition, all the OSS projects want to achieve the same two Specific Objectives (SO):

(SO2)t o increase student s éefficaay foeleamiag sciegnce, asdctheie n c e
science career awareness by integrating real-life, open-school projects with science
professionals - including authentic settings and workplaces - into science learning.

(S03) to develop analytical and critical thinking competencies for students, families, and the
wider community to enable problem-solving and innovation.

To do so, in the MULTIPLIERS common approach (D2.2.) it has also been established three common
phases for the process of design, implement, and evaluate the OSS projects:
i Phase 1. The preparatory activities: Identification and Exploration of socio-scientific
issues (SSls) of relevance to the local community and the relevant OSC members
This phase takes places in the school environment, where the OSC members jointly identify
and explore SSis that are relevant to the local community. The instruction is built around SSls

to provide awareness of the i1ssue(s), dapvtv el op
competences (e.g., argumentation), and organize the OSS project.
T Phase 2. Student s6 en gstlgoelnseiente ldamingt pmogect GOE8) n

through teaching and learning sequences (TLS)

In this phase the students engage in the OSS project to address the selected SSI, elaborate
on the local challenges to be addressed and collaborate with the OSC members to co-create
solutions and build knowledge based on sustained inquiry. The students are actively engaged
in authentic activities and scientific practices through interactions with experts. More
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specifically, they get to know different perspectives, become involved in decision-making
processes and use evidence for their argumentation.

I Phase 3. Students acting as multipliers
In the last phase, the students act as multipliers sharing their knowledge and communicate
science to the wider public through open schooling events (e.g., science fairs, poster
exhibitions, community debates).

2.2 Aims of the MULTIPLIERS project in the first implementation phase

Based on the previous aspects, the MULTIPLIERS common approach (D2.2.) has also
establish five research questions to evaluates the effectiveness of the MULTIPLIERS
educational action following the five research questions:

1. Do educational actions based on the open schooling framework influence
students' interest in science?

2. Do educational actions based on the open schooling framework influence
students' self-efficacy in science?

3. Do educational actions based on the open schooling framework influence
students' career awareness?

4. Do educational actions based on the open schooling frameworkenhancep ar t i ci pant
critical thinking skills?

5. Do educational actions based on the open schooling frameworke n hance parti ci
argumentation skills?

While the three initial question (identified in bold) are considered the main research questions
to be addressed in the first round of implementation of the MULTIPLIERS project; questions
4 and 5 have been added as optional.

In this sense, this deliverable summarizes the main results obtained from the MULTIPLIERS
educational actions (including both the OSS projects and the final s t u d emultipyidg
events) i n t he st ud e n tefficacy, iamdtcareee avareness m Isdience for all
participating countries. First, focusing on the difference in each country between the
participants ( st u d e n-tepodigd interesk, fself-efficacy, and career awareness at the
beginning (pre) and at the end (post) the Multipliers intervention (first implementation phase);
and second, comparing these same results among the different countries.
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2.3 Actions of the MULTIPLIERS project in the first implementation phase

The MULTIPIERS project aims to increase the opportunities for science learning by fostering
cooperation between different stakeholders (students, schools, families, local communities, civil
society organizations, informal learning providers, universities, the media, policymakers, and
industry). To achieve this, each country that are part of the consortium (Germany, Cyprus, Spain,
Slovenia, Sweden and Italy) have established an Open Science Communities (OSCs) in the form of
a novel learning partnership where the aforementioned stakeholders are involved.

According to the Multipliers common approach (D2.2.), three of the main objectives of the OSCs are:

1. Co-design and enact interesting and challenging inter-disciplinary inquiry projects for school
students to strengthen their analytical and critical thinking competencies, on issues of societal
relevance.

2. Create collaboration initiatives between schools and science professionals to broaden role
models that are accessible to students and enrich their interests and career aspirations.

3. Support students in their role as Multipliers bringing their projects to their families and local
communities by actively involving them in inquiry projects and by developing courses of action
to reach wide audiences.

To do so, each OSC has been engaged in a collaborative process aimed at designing, implementing,
and evaluating an open-school science learning (OSS) project that brings real-life cases addressing
contemporary challenges/socio scientific issues (see Table 1 later in this document) to the
participating schools and students.
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Table 1. Main characteristics of the OSS projects implemented

Topic Country Primary
school
% Pro-Con UBO
Vaccination |(Germany)
Antlmlcroblal ucy
Resistance (Cyprus)
(AMR) yp
‘e IR . UAB
G Air pollution (Spain)
Biodiversity UL
and ecosystem .
- (Slovenia)
services
Forest use vs. UMU
Forest .
—_ (Swiden)
protection
Water IREN
sanitation (Italy)

Student sd Ag Duration
Low Upper _ L -
) B S <lh ' 1-2h 2-5h 5-10h >10h

13-14-yearsold

16-17-yearsold

13-14-yearsold
12-15-yearsold

_

6-14-yearsold

6-14-yearsold

15-17-yearsold

17-18
yearsold

o
=
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Multiplying activity

Radio broadcast and
OSC meeting

Series of lessons (incl.
explanatory videos)

Science fair and
Awareness-Raising
Campaign

U Science fair

Science fair

Public consultation
event

Exhibition and
Workshops/ training
courses

Stakeholders involved

Students, Teachers, Civil Society

Students, Teachers, Researchers

Students, Teachers, Families,
Experts from industry, Informal &
non-formal education professionals,
media, policy makers, civil society

Students, Researchers, Experts
from industry, Policy Makers

Students, Teachers, Families,
Informal and non-formal education
professionals

Students, Teachers, Researchers,
Media, Civil society

Students, Teachers, Families,
Experts from industry, Informal and
non-formal education professionals



3 Data collection and analysis in the first implementation phase

A quantitative and qualitative data collection has been organised for the obtention of the
results regarding the Multipliers first implementation. In this sense, two main strategies have
been used: the use of a common self-reporting Likert-scale questionnaire developed in a
previous project (MultiCO questionnaire), and the elaboration of a set of interviews following
a semi-structured interview protocol to the most relevant OSC members in each country.

For the quantitative data collected (t he st udent sd ans wejJah analygsis
using descriptive statistics has been deployed (e.g. Signed rank test). The obtained results in
this quantitative analysis have been interpreted and discussed using the qualitative data
collected from interviews to relevant OSC members.

In the case of Sweden, where we do not have data after their participation in the OSS project
(post-questionnaire), statistical analyses have only been conducted regarding the pre-
questionnaires.

3.1 Data collection

As has been outlined, quantitative data has been collected using an adapted version of the
previously piloted and validated MultiCO questionnaire (Figure 1). The questionnaire was
developed and implemented in a previous H2020 funded project with the same name.

The questionnaire (Figure 1) includes four blocks. Each of the first three blocks are related to
the three main research questions of the MULTIPIERS project:

T t he st ud e nirtssigncejfolldwing tleecdnceptualization of Hidi and Renninger
(2006) and Krapp and Prenzel (2011) focusonst udent s6 rati ngs
much they like science (emotion), how relevant science is for them (value), and how
much they want to learn about science topics (knowledge).

T the st ude-afficacpi smeddi ence, focusing on stu
confidence in their abilities to successfully perform a task in science.

T the student s o6 dnascieneesfocaswgon dawansich the students are
informed about science-related careers.

1 Demographic and social background questions of the participants (e.g. gender).

A total of 16 items have been part of the final adaptation of the questionnaire for the
MULTIPLIERS project: 8 statements for the interest, 4 statements for self-efficacy and 4
statements for the career awareness and 1 statement for demographic questions. Each of
the statements is presented in a four-point Likert scale from totally disagree to totally agree
(or similar).

The same questionnaire has been used before (pre-questionnaire) and after (post-
questionnaire)st udent s6 parti ci p ainhallgarticipating cobngiesOS S
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| SCIENCE INTEREST (2 items)

How strongly do you agree? Strongly | Disagres Agree Strongly
disagree agree

| | really like science. O O | O O
Dioing science is one of my favourite O O O O

| activities. |

| | enjoy science courses. . O O | O O
| would like to find out much more about O O O O
some of the things we deal with in our

| science class. |

| Science is very relevant to me. (N | | O |
Science is important for helping us to O O O O

| understand the natural world. |

| Science is valuable to society. O | | O |
| find that science helps me to O O O O
understand the things around me.

[ SELF-EFFICACY (4 items)
Do yvou agree or not? Definitely | Someawhat | Somewhat  Definitely

| | false false | true | true
Compared to others of my age | am O O O O

| good at science classes.
| get good marks in science. O O O O

| Work in science classes is easyforme. | [ O | O {0
I'm hopeless when it comes to science. | [ | | O | O

[ SCIENCE CAREER AWARENESS (4 items) ) ) .
How informed are you? Mot well | Somewhat Well Very well

| | informed | informed | Informed | informed |
Science-related careers that are O O O O

| available in the job market.
Where to find information about O O O O

| science-related careers. | | |
The steps students need to take if they O O O O

| want a science-related career.
Employvers or companies that hire O O O O
people to work in science-related

| Careers.

Figure 1. Adaptation of MultiCO questionnaire used for the collection of the MULTIPLIERS®&project impact in the students in
terms of the science interest, self-efficacy and career awareness in their original language (English).

To ensure the studentsécomprehension of the questionnaire, in 5 cases it has been necessary
to translate them into the official language used at school (e.g. German language, Italian
language, Slovenian language, Catalan language, Swedish language). In those cases, before
using the questionnaires to collect the MULTIPLIERS st u d e n t theédquestorinaire was
piloted with similar students in terms of age, school context, etc. to guarantee the quality and
adequacy of the translation. The translated versions of the questionnaire are part of the annex
of this document (link). In the case of the Cypriot students, it was not necessary to translate
the questionnaire because students are able to understand them in their original language
(English).

To interpret and enrich the quantitative data collected, some qualitative data has also been

collected. In this regard, interviews have been done to key informants of the OSCs including
students, teachers, or other members (e.g. scientists, policy-ma k e r.s € )
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For this first round of implementations of the MULTIPLIERS project there is not a common
interview protocol. The necessity of capturing some essential aspect of the stakeholdersd
opinions and the context of implementation were some of the relevant reasons that were
consider within the consortium for taking this decision.

3.2 Data analysis

3.2.1 Data preparation

Data collected in each of the countries have been processed and presented in scoring
document, first, to ensure the anonymity of all the participants (e.g. changing the code used

by numbers) and, second, to prepare the data to be processed with a SAS software. In this
sense, a common library of coding to transformt he st ud e n bfgsh@é quastionnaiesr s
(e. g. AAgfroerembe,dofl) i nt o number sbetweenpartner846) has

The following table (Table 2) shows one of the most common transformations done for the
data on interest:

Table 2. Example of the transformation done in the data to be processed with the SAS software.

Strongly disagree Disagree Agree Strongly agree
1 2 3 4

A complete version of the rules followed to process the data are available in the following link.

Two analyses with different objectives have been conducted. First, a pre- and post- data
comparison within countries have been done. This comparison showed us the difference
bet ween initial iderest, sdlfiefficacy and tateer @ewateseds in science
when patrticipating in one of the OSS projects developed.

Second, a comparison of the impact across countries and genders have also been made.
The obtained results show us, on the one hand, what are the changesins t u d dantetes, 6
self-efficacy, and career awareness in science when they participate in an OSS project in
comparison with other MUL T |1 P L IOBR $rojects; and second, if there exists any
differenceintheo b s er ved c¢ h an gnterest rself-efficacy, and caseér awareness
in science dependingonthes t u d egentes. 6

All quantitative data collected have been analysed statistically using a SAS software (version
9.4.). However, different kinds of statistical analysis have been used according to the
objective, as explained in the following sections.

3.2.2 Data analysis of changes within the countries

To analyse the changes within the countries, three different data analysis were conducted:

1) An analysis of the frequency of answers before (in the pre-questionnaire) and after (in
the post-questionnaire) for the three studied dimensions: interest, self-efficacy, and
career awareness in science.

2) An analysis of the evolution of students6é answers for each statement of the
guestionnaire using both a Spearman Rank Correlation and a Signed Rank Test.
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3) A comparison of the mean value of the changes i n st u d e bdfose@ndafters we r s
their participation for each of the studied dimensions.

In the first analysis, frequency tables were constructed including the number (N) and the
percentage (%) of students selecting each possible answer option (e.g. A St rongl y agr
A Arge edi,s d&igr ee 0 or A &fpreachtiné period (befoee amd after). The results

obtained for each of the dimensions within each country were represented using a bar plot.

Examples of the obtained graphical representations can be seen in the Figure 2jError! No

se encuentra el origen de la referencia., where the least desirable answer ( A St rongl vy
disagre e @ atthe bottominred,f ol | owed by fADi s a g thefiefdg raenesow earn si Wi
in yellow, and, finally, the most desirable answer ( A St r o n g Ipgsitioaeg ate¢he top of

the chart in turquoise.

Germany
Before After

%

| | | | | | | | | | | | | | | |

/ 7 7 7 / / / 7 / / 7/ 7 7 / / 7

e e T T T T T e e e T T T T
G 9. 9. B 9 B o 9 o B B o B B ‘o .

S0 TR THC The THCThe T0e T The T Tho The T The NN

M Srongly disagree M Disagree [ Agree B Srongly agree ‘

Figure 2. Example of the bar plots obtained from the analysis of the frequency of the Germanst udent s® answers to
the interest statements in the pre-questionnaire (before) and postquest i onnaire (after). At the bo
di sagr eeo tahnes weerasst desirabl e), at the middle in purple the AD
answers and at the top in turquoise the fAStrongly agreed answe

Forthe analysis of t he evol ut foroeach gsthiteménh @& thest uden
guestionnaire (analysis 2), contingency tables were created, including both the counts (N)

and row percentages (%). Tables only consider participants with complete information before

and after. To visualize the obtained results bubble scatter plots were used.

As can be seen in Figure 3,eachst udent s 1 ta4) arewepresented on the Y-axis,

while on the X-axis, each questionnaire (before and after) is plotted. The size of the bubbles
corresponds to the number of answers in each category ( e. g. AStrongly (
A Di s agr Additiogaly, linking lines were adjusted in size to reflect the number of

individuals experiencing the outlined evolution.
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Spain
Interest_1. | really like science
Srondy agree
Agee —
2
g
Disagree
Srongy disagree
I I
Before After
Figure 3. Examples of bubble plot obtained from the analysis of the evolution of Spanishst udent s6 aimerestr s i n t
statementl ( il rseiented ¥ thé prekqaestionnaire (before, on the left) and post-questionnaire (after, on the right).
Atthe bottominredt he AStrongly di sagree® anatwetrise (miheédll e aisn pmpesplirabt he
the middle in yellow the fthrguoisee beamMmSweosngayd aglr etelbe amsmeirn (t he

Finally, to analyse the significance of the evolutioninthes t ud e nt s gAnalysis 3yasr s
reflected in the contingency tables and illustrated in the bubble plots, two test were employed:
the Spearman Rank Correlation (that provides a measure of the monotonic agreement
between before and after answers), and the Signed Rank Test (that provides a measure of
the difference between after and before in contrast to the zero value, indicating equality of
ratings).

In this sense, a comparison was made between changes of the studentséanswers in each
dimension (interest, self-efficacy, and career awareness in science). To do so, the mean of
related items was computed for each person before (pre-questionnaire) and after (post-
guestionnaire). Descriptive statistics regarding these two means (e.g. Interest_mean -before-
and Interest_mean_Af) and the difference (e.g. diff_Interest_ mean) were presented using
tables (Table 3). The Signed Rank test was applied to identify the difference between ratings
before and after.

Table 3. Example of table obtained from the analysis of the mean s t u d entetest it the pre-questionaire (Interest_mean)
and the post-questionnaire (Interest_mean_Af) and the man difference between both (diff_Interes_mean).

Interest After Interest Befor: _ _
Mean Std Min Q1 Median Q3 Max

Interest_mean 86 3.15 0.531.88 2.75 3.25 3.504.00
German Interest_mean_Af 44 3.34 0.402.63 3.00 3.38 3.564.00
diff_Interest_mean 35 -0.06 0.34-0.75-0.250.00 0.130.75
Interest_mean 74 3.05 0441.75 2.75 3.00 3.384.00
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Interest After Interest Befor:

N Mean Std Min Q1 Median Q3 Max

Cyprus Interest_mean_Af 74 3.24 0.601.50 2.88 3.31 3.754.00
diff_Interest_ mean 74 0.20 0.50-1.500.00 0.25 0.501.13
CareerAwar_mean 113 2.06 0.671.00 1.50 2.00 2.504.00

Spain  CareerAwar_mean_Af 113 2.19 0.781.00 1.50 2.25 2.754.00
diff_CareerAwar_mean 113 0.14 0.76 -2.00-0.250.00 0.50 2.25
Interest_mean 86 3.15 0.531.88 2.75 3.25 3.504.00

Slovenie Interest_mean_Af 44 3.34 0.402.63 3.00 3.38 3.564.00
diff_Interest_mean 35 -0.06 0.34-0.75-0.250.00 0.130.75
Interest_mean 24 248 0.521.00 2.25 2.44 2.88 3.38

Sweden Interest_mean_Af 0
diff_Interest_ mean
Interest_mean 86 3.15 0.531.88 2.75 3.25 3.504.00

Italy Interest_mean_Af 44 3.34 0.402.63 3.00 3.38 3.564.00
diff_Interest_mean 35 -0.06 0.34-0.75-0.250.00 0.130.75

The results regarding differences in the mean values in each variable were presented using
a Box and whiskers plot. As can be seen in Figure 4, the left section of the figure represents
the mean value of the difference for interest, the middle section for self-efficacy and the right
section for career awareness. The length of each blue box represents the existing difference
between Q1 (25%) and Q3 (75%), and the whiskers delineate the rang of the typical values
(standard deviation). The line within each box indicates the mean of the obtained values, and
the diamond represents the median of these values. Outliers (dots) are data points that fall

beyond the lower or upper boundaries of the typical range.
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Cyprus
1.0+
0.5+
)
S
ol & & O
m
2 0.0
<
8
> .05-
fa 1 L L
-1.0 o o o
o o o
-1.5 o o ©
T T T
diff_Interest_mean diff_SafEfficacy_mean diff_CareerAwar_mean

Figure 4. Example of the Box and whiskers plot from the analysis of the difference in the main change of Cypriotst udent s 6
answers in the three dimension analysed. On the left the difference on the interest, in the middle the difference on the Self-

efficacy and on the right the difference on the Career Awareness. The length of each box (in blue) represents the existing
difference between Q1 and Q3. The line in the box indicates mean of the values and the diamond indicates the median. The

whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper

level of the typical ones.

The arithmetic mean of each aspect was computed, resulting in a score ranging from 1 to 4
(Table 4). Following standard criteria on statistics analysis, the significance level was fixed in
0.05.

Table 4. Example of the tables obtained from the computation of the arithmetic mean in s t u d entetest o identify the
significatively statistical of the obtained data.

Tests for Location: Mu0=0

Label
Test for for Test Test
Country VarName Location Statistic Statistic P Value
Germany diff_Interest mean Signed Rank S -43.00 0.3569
Cyprus diff_Interest mean Signed Rank S 508.50 0.0002
Spain diff_Interest mean Signed Rank S 291.50 0.3585
Slovenia diff_Interest_mean Signed Rank S -212.5 0.1551
Italy diff_Interest_mean Signed Rank S -97.50 0.0206

3.2.3 Data analysis of the changes across countries and gender variables

To compare the obtained results before, after and the difference between the two moments
across the different countries and regarding s t u d egentles & different statistical analysis
has been used.
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The data collected in both pre- and post-questionnaire were analysed, first, considering the

data obtained within each country; and second, across all gender groups. Through this

analysis, essential statistics were computed for each variable (countries and gender) and

moments of collection (before and after). This information was represented in a table including

N (simple size), mean, std (standard deviation), min (Minimum values), Q1 (25%), median,

Q3 (75%), max (maximum values) and nmiss (Number of missing). This information, and
especially the distri bu,wasocepresented usihghox@mmdmwhiskersi pant ¢
plots.

After that, a comparison between the mean values obtained in the pre- and post-questionnaire
was conducted. This comparison outlines another set of statistical analysis table and
corresponding box and whisker plot like those obtained for the before and after moments.
This illustrates the variations in mean values for each dimension (interest, self-efficacy and
career awareness in science) across different variables (country and gender).

Finally, a comprehensive comparison of data obtained in the pre-questionnaire, post-
questionnaire, and the differences between them was carried out to assess the significance
of the observed differences. In case of those results obtained from countries with more than
three non-parametric samples to compare, a Kruskal-Wallis test was employed. In contrast,
for the comparative analysis of the gender variables, where a continuous variable was
compared between two large representative groups (e.g., females and males) in terms of the
number of responses, a Wilcoxon Two-Sample test was used.

Following standard criteria on statistics analysis, the significance level was fixed in 0.05.
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4 Main results of the MULTIPLIERS project in the first implementation
phase

5 COMPARATIVE REPORT REGARDING THE FIRST IMPLEMENTATION
ROUND IN GERMANY (UBO

5.1 INTRODUCTION TO THE TOPIC

Immunization through vaccination is one of the great success stories of humankind. Today,
more than 20 life-threatening diseases, such as diphtheria, tetanus, polio, and influenza, can
be prevented by vaccination, enabling people of all ages to live healthier and longer lives.
However, especially with the global pandemic in early 2020 and the imminent and
exceptionally rapid development of a vaccine, the debate about the efficacy, protection,
potential side effects, and long-term consequences of vaccinations has been intensified, and
became visible through numerous public protests.

Vaccination is therefore an important socio-scientific issue that requires both the
dissemination of scientific information as well as addressing emotional concerns related to
vaccinations. Being a complex topic, critical reflection of multiple perspectives and opinions
is needed, including the evaluation of personal values. The theme of vaccination also seems
to be particularly suitable for science learning, as itlinkstothestudent s6 everyday |
their own experiences over the past three years.

5.2 SUMMARY OF THE OSS PROJECT IMPLEMENTED

The topic of vaccination was addressed by UBO in collaboration with two groups of students
I one from lower secondary school (students aged 13-14) and one from higher secondary
school (students age 16-17). Both groups worked with various experts from the fields of
immunobiology, medicine, and ethics. Professors from the University Hospital Bonn met with
the students and explained the functioning of the immune system. The non-profit organization
"Vaccination education in Germany" conveyed to the students the history and significance of
vaccination through interactive games and an engaging presentation. The group of older
students also had the opportunity to conduct own scientific investigations on cells in the
Uni versityods | abor at opsihagshe chance tandedtiexpertsmomthé ot h g
Center for Life Ethics at the University of Bonn. One group discussed the pros and cons of a
compulsory vaccination for Covid-19, while the other group discussed ethical dilemmas in
childhood or adolescent vaccinations, e. g. autonomy over the decision to take the HPV
vaccination.

As a Multiplying event, the younger students <c
to reach peers and other students from their school, but also in other schools and cities, and

inform them about immunology issues and vaccination. The elder students decided to take

on the role of Afteacherso and deliver a |l esso
school as part of their regular biology classes. They decided to create a short film / video as

a starter to their lesson. Both the podcast and the video are still in the editing process and,

due to time constraints in the schools, will be finalized after the autumn break only.

A complete description about the activities and their methodological approach can be found
in the MULTIPLIERS project toolkit (link).
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5.3 OVERVIEW OF THE DATA COLLECTION

Theme Vaccination

Institution uBO

Country (city) Germany (Bonn)

Quantitative data

Sample size (N) 41

Moment of the data -Before the implementation of the OSS project

collection -After the implementation of the OSS project

Participants Lower secondary school students (13-14-
years)

Data collection method Paper forms in German language

Qualitatvedaia

Sample 18 (12 students, 1 teacher, 5 experts)

Moment of the data During and after the implementation of the

collection OSS project

Participants Teachers, science and ethics experts, students

Data collection method Participant observations, focus group
interviews with students, individual interviews
with experts and teachers

5.4 MAIN RESULTS IN GERMANY

I n the following sections we will share the

on Ger man st udent s Geffifaoy-adlcareer awareness in sciences Ehese
results have been obtained from the statistical analysis of the data before (pre-questionnaire)
and after (post-questionnaire) their participation in the OSS project on the topic Vaccination.
A complete version of the data analysis done and the complete results for all questionnaire
items and variables are included in the annex of this document (link).

In the case of the Multipliers project in Germany, according to the participating students' self-
reports before and after their participation in the OSS project, this participation did not have
a statistically significant impact in any of the three studied variables: interest, self-efficacy and
career awareness in science (Table 5).

Table 5. Overall results of the statistical comparison of the pre and post questionnaire of the Cypriot students obtained in
the three dimensions of the questionnaire: interest in science, self-efficacy in science and career awareness in science

Tests for Location: Mu0=0

Label for Test

Test for Test Statisti
Dimension Country VarName Location Statistic c P Value
) _ Germany diff_Interest_mean Signed S -43.00 0.3569
Interest in science Rank
i i Germany diff_SelfEfficacy_mea Signed S -65.00 0.0744
Self-efficacy in n Rank
science
Germany diff CareerAwar_mea Signed S -34.50 0.2438
Career awareness n Rank
in science
The analysisofthedi f f erences in studentsod6 answers
similar results when comparing the student
(Figure 5).
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Figure 5. Differences in the main values observed for each of the dimension analysed: interest on the left, self-efficacy in
the middle and career awareness on the right.

541 Main results about t hssiercéin@eenmmanys 6 I nt er es
The overall results obtained from the students
after the OSS project i n Germany show a stabi

statements (Figure 6).

The results of the overall analysis point out that the students have high interest in science

bef ore and after their participation in the OS
inFigure6) or fAStrongl y a gigued)beirgithe mastsalegted@nswees ini n

both periods (pre- and post-questionnaire). This is particularly clear for the items related to

the personal and social relevance of science (statements 6, 7 and 8, Figure 6). As an

example, around the 95% of the students in the pre-questionnaire and the 100% of them in
thepostquesti onnaire fAAgreeo or A SSciencenggrpyrtakforr e e 0 v
helping us to understand the natural worlddo ( s t a t Eigure @).tIn aGimilar way, around

90% of the students before, and 97 % ofSciendeem af
is valuable to societyd0 ( st at e m&aiehce felps naeodindérstand things around meo
(statement 8).
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Germany
Before After
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Figure 6. Comparison between the students' science interest before and after the intervention in each of the eight items of
the questionnaire. In red those students who "strongly disagree, in purple those who "disagree”; in yellow those who "agree"

and in turquoise
The tracking
ths i s the dt a
who fAStrongly

t hose

who "strongly agreeo.

analysis of the studentso
teearhd ryt [(Figueée7) véhere aeonnd the 60% of the students
agrFigweed) (on @ Ag Qe eligsre 7) maintae khéiro w

answers in both periods (pre-questionnaire on the left and post-questionnaire on the right

Figure 7).
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Germany
Interest_1. | really like science
11
Srondy agree
Agee —
2
g
Disagree
Srongy disagree
I
Before After
Figure7. Tracking of changes in the studentsdé answer to the stat

post (on the right) questionnaire of their participation in the OSS project. In red on the bottom those students who are
"strongly disagree", in purple those who are "disagree”; in yellow those who are "agree" and in turquoise on the top those

who are "strongly agreeo.

Despite the observed stability, the tracking results also show that some of the students
reported a higher interest before than after their participation in the OSS. This is particularly
visible in relation to the sFgute8ment 3 (Al enj
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Germany
Interest_3. | enjoy science courses
9
Srondy agree
11
16
Agee - 18 29
2
g
Disagree
Srondy disagree
I I
Before After
Figure8. Tracking of changes in the studentsd answer to the stat

and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red on the bottom
those students who are "strongly disagree", in purple those who are "disagree"; in yellow those who are "agree" and in
turguoise on the top those who are "strongly agreeo.

The analysis of the over al | -eSidaay dutlines that Geamars we r s
students have rather high levels of self-efficacy in pre- and post-questionnaire (Figure 9).

Germany
Before After

%

Self Sdif Seif Self Salf Seif Self Sdf
Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

| B Definitely failse B Somewhat false £ Somewhat true B Definitely true |

Figure 9. Comparison between the students' self-efficacy before and after in each of the eight questions of the questionnaire.
Inredthosest udents who answer fADefinitely false", in purple those
"Somewhat true"™ and in turquoise those who are "Definitely tru
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The stability in the <sfficagy stateiment has als weem abserved t h e
i n tracking anal ysis. As @Gompaedtaaleisefmyagalanhe st
good at sSci ethe@d® %c lods sehsed studentsbé6 answers fASo
Figure 10)bef or e and after the OSS project, and 58,

trueo (i n Figurerl@) in bathgperiods.n

Germany
SefEfficacy_9. Compared to others of my age | am good at science classes

Definitely true—

Somewhat true—

2
i
Somewheat fase
Definitely false—
I I
Before After
Figure 10. Tracking of changes in the studentsdéd answer to the stat

science cl o= fopthedeft)and posh(@n the right) questionnaire of their participation in the OSS project and the
multipliers event. In red those students who think that the statement is "definitely true”, in purple those who are "somewhat
true”; in yellow thosewh o ar e "somewhat false” and in turquoise those who

The analysis of the negative statement (statement 12:. il 6 m hopel ess when i
scienceo ) reinforce the i dent teffidaeydn thg Germhan gagple e pt i 0
(Figure 11). In this regard, the tracking analysis highlights that most of the students answer
ADefinitely falseo0o i n Figuetlh). Adddionally, the obtaimed resultsr q u o i
show that only one of the st udequestonnara@mvedaon i Def i
the leftin Figure 11) and one of them answer -geStomarevinat t r
purple on the right in Figure 11).
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Germany
SIfEfficacy_12. I'm hopelesswhen it comesto science
Definitely fase— 27 ‘
Somewhat false —
2
g
Somewhat true—
Definitely true
I I
Before After
Figure 11. Tracking of changes in the students6 answer to the statement
pre (on the left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red
those studentswhoan s wer fiDefinitely true", in purple those who are "So
false "™ and in turquoise those who are "Definitely falseo.
543 Main results about the studentsd science
The analysis of the careerawar eness i n science shows that the

career awareness is rather low compared to the other two dimension analysed (interest and
self-efficacy). In this sense, the overall results have pointed out that around the 50% of the

student s consi der t hemsel ves @ NBigure W& | |o ri nifif Soor rmeewdho
i nfor medod Figure 13 in allphe statements and in both periods (before and after).

This negative perception is specially high for the statements 14 0 Wher e t o fi nd i n
about science-r el at e d acdastateneemt §60f Emp |l oyer s or compani es

to work in science-r el at ed whermreerasoound the 70% of the st
i nformedod or #ASo me wandipost-quesfioanaira éFdjdre 12)n pr e
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Germany
Before After

%

Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

B Nowell informed M Somewhat informed [ Informed [ Very well informed

Figure 12. Compari son in each of the for question between students
after their participation in the OSS projectand the multi pl yi ng event. I n red those students
in purple those who answer "Somewhat informed"; in yellow those who answer "Informed" and in turquoise those who answer

"Very well informedo.

The tracking analysis underlines a lot of changes i n the studentsd ar
statements. An example of this could be seen in statement 16 A Emp | oyer s or compa
hire people to work in science-related careerso (Figure 13) where despite the number of
students who consi der t he msguresl8)ss similanbefore aneé d 0 (i
after, only 36,4% of them maintain this answer in both periods.
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Germany
CareerAwar_16. Employers or companiesthat hire people to work in science-related careers

Very well informed —

Informed —
2
g
Somewhat informed —
No well informed —
I I
Before After
Figure 13. Tracking of changes in the studentsd answer to the stat
work inscience-r el at ed careerso in the pre (on the |l eft) and post (on

project and the multipliers event. In red on the bottom those students who answer "not well informed", in purple those who
answer "Somewhat informed"; in yellow those who answer "Informed" and in turquoise on the top those who answer "Very
well informedo.

5.5 DISCUSSION OF THE OBTAINED RESULTS IN GERMANY

There are no significant differenceandthesppbsveen t
questionnaire in Germany. However, some of the results are worth taking a closer look at.
Additional qualitative data T collected during the interventions through participant
observations and after the interventions through interviews 1 will be used here to discuss the
results from the quantitative analysis.

The students that took part in our study show a high interest in science already before the
intervention.

Therefore,t he participation in the Mult itgainsaemong
these students. Their high interest in science and the perceived relevance of science for their
live and society could be attributed to the fact that both secondary schools in our OSC are
STEM-focused institutions, which place special emphasis on teaching sciences and offer a
rich extracurricular program in this regard. They aim to spark students' interest in sciences as
early as possible. Furthermore, the elder group of students had chosen an advanced Biology
course, indicating a particular interest in this subject.

During the interviews, students themselves refer to their high interest in science and mention
t hat they enjoy meeting expert slustwhcauseslmasos e t he
interested in it, | thought it was good to get some more information that | might not otherwise

have found (é) I also found it very exciting
previously thought about in the i mmuonfe( é&)y sttleant,
was my highlight. Because | kind of liked having all this information presented and being able

to |Ilisten and maybe take notes. 0

The students also mentioned that they appreciate the topic of vaccination and scientific

research being relevant not only to their own life but also to society, e.g.1 Of cour se, it
important that the topic interests you, but | also think it's important that topics are discussed

act

(@))
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that are important for general knowledge so that society can move forward and that's why |
would also recommend taking part [in projects like Multipliers]."
However, some slight decline in interest after the intervention can be detected in relation to

the studentsdé enjoyment o f science courses.

encounter with real scientists did notali gn wi th some studentso

of scientific work. Some students mentioned in the interviews that they found the laboratory
work disappointing, with one student expressing a desire for a more intensive interaction and
further involvement in investigations rather than merely pipetting and centrifuging.
Additionally, during the ethical discussion on compulsory vaccination, some students reported
finding the day tiring while others felt being torn between opinions, making it difficult for them
to form a clear stance. This dissatisfaction with the lack of clarity and orientation may have
contributed to the studentsd decline of i

In relation to self-efficacy in science and science learning, the students are comparably
confident. As stated before, both schools put an emphasis on science, and students might
therefore feel positive about their level of competence and task performance in science
learning. In the interviews conducted after the TLS, the students highlight opportunities to be
actively involved in the lesson and being able to contribute to investigations or discussions as
positive aspects, e. g. "l liked that we were able to develop all the arguments ourselves, and
that there were such contrasting perspectives on the topic of vaccination. [...] These were
very new things, where | hadn't really thought about before, and my perspective completely
changed during the discussion.” During the interaction with the experts, students felt
appreciated or valued, which may also have contributed to their feeling of self-efficacy, e. g.
fl thought it was great that we weren't observed throughout the lab, but that they just let us
do what we wanted to do and | et wus gather

While interest in science and self-ef fi cacy are quite high,

awareness seems to be comparably low in the German sample. The small values may be
related to the content and wording of the individual items though, because during the
Mul ti plier s iferehcesrwere givem to specifimsourceseof information about

O

expec

o
t

u
h

r
e

nter e

scientific professions (item 14 -rieWhaetreed tcoa rfd enrds

did the TLS focus on the institutions or companies in which the experts work (item 16

A Emp | oy eompganies that hire people to work in science-r el at ed career so)

information about science careers was passed on through authentic experiences and through
direct contact with experts or in conversation, and not using information materials.

There is even a strong discrepancy between the answers given in the questionnaire and the
students' statements during the interviews: When asked about their career orientation, some
students indicated that they could indeed envision a career in science or had even considered
studying medi ci n daddeen thinking abogttudyirmy.medicinedbefdre, but |
hadn't really considered immunology yet. Of course, | had heard a bit about it at some point,
but I didn't really know what it was. And now I find it interesting."

"So, | don't have a very specific direction yet in terms of what | want to do, but | also found it
very interesting - especially the work in the laboratory. | thought that was... very cool! So, |
could definitely see myself doing that."

"We had the great opportunity in the lab to meet 4-5 people who are currently doing their
doctorates, and we could ask them really personal questions, like "Where did you study? What
was your career path?' We could ask anything, and that was really great... And you could see
that there are different paths to arrive at the same place, and that was really cool.”

For some students, the intervention has also helped them to gain deeper insights into certain

fields of work and to exclude them for themselves, e. g. fi | couldn'"t i1 magine w
l'i ke that. Especially (é) with ani mal experi me
me . But | think it's also an experience when y

These statements from our interview data show that the students had indeed the opportunity
to get new information about science careers during the Multipliers activities.
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6 COMPARATIVE REPORT REGARDING THE FIRST IMPLEMENTATION
ROUND IN CYPRUS (UCY

6.1 INTRODUCTION TO THE TOPIC

How can we better deal with bacteria resistant to antibiotics? Overwhelming evidence shows
that increased use of antibiotics, over-prescription, and overconsumption are leading to an
increase in resistant bugs (ECDC, 2022). However, many people are overconsuming and
misusing anti-microbial chemicals because they lack knowledge of infections and anti-
microbial agents. The issue of Antimicrobial Resistance is a crucial issue around the globe
affecting our health and putting our lives at risk. Thus, a vital step towards tackling AMR is
education and informed action. Addressing this pressing issue requires scientifically literate
citizens who can engage in public discourse and evidence-based reasoning and also take
informed decisions for improving life quality. This set of skills can be fostered in science
learning by practising scientific thinking (Hazelkorn et al., 2015).

6.2 SUMMARY OF THE OSS PROJECT IMPLEMENTED IN THE FIRST
ROUND

The first implementation round in Cyprus involved four primary teaching and learning activities
that constitute a Teaching and Learning Sequence (TLS) around the topic of AMR. The
activities were co-developed between researchers, teachers and biology experts to address
lower secondary students (13-14 years-old). The TLS was integrated into the teaching unit of
OMi crobes and Diseasesd and the activitie
as wel |l as the facilities of the research
OSC. In the multiplying phase (i.e., Phase 3 in the TLS) the students participated in a science
fair and an awareness-raising campaign. The table below provides a short description of the
TLS divided in three phases: 1. Identification and Exploration of the SSI of relevance to the
local community; 2. Engagement in the Open Schooling Science-learning project, and 3.
Acting as knowledge multipliers.

Table 6.Summary of the OSS project phases and sessions on the topic of ARM in which Cypriot students were involved.

Phase No of Sessi)amdSho(t Bes&iption
1.ldentification | S1. Introduction to AMR to contextualise teaching about bacteria building on previous
and knowledge.

Exploration S2-3. Students explore the issue of AMR in stakeholder groups (i.e., pharmacists,

of the SSI of | policymakers, farmers, patients, academia, media) using authentic media and

relevance to | evaluate the information using the TAAP test (Time-Authority-Accuracy-Purpose test,

the local adjusted version of CRAAP test).

community S4-5: Introduction to argumentation, identification of arguments and forming strong

(5 sessions) | arguments.

S5: Debate within the stakeholder group

antibiotics for the treatment of flu. 1

2.Engagement | S6. Experts visit the school, discuss the importance of AMR and share an overview
in the Open of the visit to the premises the day after.

Schooling S79. Students vi si t-hars)aedrengagéin guthenticiaciaties (
Science- and scientific practices.

learning S10. Experts visit the school to summarise the key messages from S7 and show
project (10 photos of bacteria culture collected fi
sessions) S11. Presentation of st udent sdsingmampaigndon t

AMR consisting of different projects (i.e., leaflets, posters, community-based

participatory research, role-play/debate, videos and STE(A)M projects).

S12-15: Development of the interdisciplinary projects between the students, teachers

and different experts.

3.Acting as S16. Presentation of the projects to the sCYence fair by a group of students (April
knowledge 2023)
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multipliers
(7 sessions)

S18-22. Preparation and presentation of the projects to the wider community at the
square in the center of Nicosia (May, 2023).

A complete description about the activities and their didactical approach can be found in the

MULTIPLIERS project toolkit (link).

6.3 OVERVIEW OF THE DATA COLLECTION

Sample

Theme Antimicrobial Resistance
Institution ucy
Country (cit Cyprus (Nicosia

Quantitative data

74

Moment of the data collection

-Before the implementation of the OSS project
-After the implementation of the OSS project and the
studentso

mul tiplying eve

Target of the participants

Low secondary students (13-14-y e a-bld) 6

Sample

How data has been collected Online forms in English version
Qualitative data

20 students and 2 teachers

Moment of the data collection

Mid Phase 2 of the TLS before starting the
development of the OSS projects and after the TLS
t he

and

studentsd multipl

Target of the participants

Students and teachers

How data has been collected

Focus group interviews with the students
Individual Interviews with the teachers

6.4 MAIN RESULTS IN CYPRUS

I n the foll owi
impact on Cypriot student s 0

ng

secti

ons, we wi | | share the m

( n=74) -efficady, amdeader,awasseadsd in science.

These results have been obtained from the statistical analysis before (pre-questionnaire) and
after (post-questionnaire) their participation in the OSS project on the topic of antimicrobial
Resistance (ARM) including the multiplying events where they share their knowledge on this
topic with the wider community (e.g., general public, other students, families). In this report
we focus on those variables and statements of the questionnaire in which the pre-post
comparison of results shows statistically relevant differences. A complete version of the data
analysis done and the complete results for all questionnaire items and variables are included

in the annex of this document (link).

In the case of the MULTIPLIERS project in Cyprus, according to the statistical analysis of the
data collected before and after the OSS project and the multiplier event, it is indicated that
the OSS project and the multiplier event, have had a statistically significant positive impact in
increasing all the three studied variables: interest, self-efficacy and career awareness in
science (Table 7). The analysis shows that there are statistically significant differences in

each of the thre
multiplierevent. Thi s i ndi

e var.i
cates

abl es bef oOSSpmactandiliet er st
t h a tefficady,lnddecardersadvaranass i r e s t

science are higher than before their participation in the MULTIPLIERS project.
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Table 7. Overall results of the statistical comparison of the pre and post questionnaire of the Cypriot students obtained in
the three dimensions of the questionnaire: interest in science, self-efficacy in science and career awareness in science.

Tests for Location: Mu0=0

Label for
Test for Test Test
Dimension Country VarName Location Statistic _ Statistic P Value
Interest in Cyprus diff_Interest_mean Signed Rank S 508.50  0.0002
science
. ) Cyprus diff _SelfEfficacy_mean Signed Rank S 346.50 0.0127
Self-efficacy in
science
Career Cyprus diff_CareerAwar_mean Signed Rank S 270.00 0.0012
awareness in
science
Analysis of the difference in studentso answer

separately (Figure 14) shows a similarity in the change observed. However, it has been
observed a slightly greater difference in interest (0.20) than in the other two dimensions: self-
efficacy (0.15) and career awareness (0.10).

Cyprus

1.0

0.5
&
o
g < < <
fos]
& 0.0
&
-1
Pl
o
£
E -0.5
A _ I I

-1.0 o] O o

O O o
-1.5 A o O o
| T T
diff Tnterest mean diff SelfEfficacy mean diff CareerAwar mean

Figure 14. Differences in the main values observed for each of the dimension analysed: interest on the left, self-efficacy in
the middle and career awareness on the right.

641 Main results ainterestin sctencd im Cypsud

Results regarding student s 0after pdrtiecipagng tn the 8SSs c i e n
project in Cyprus indicate a positive and statistically significant impact of the intervention (S
= 508.5, p_value = 0.0002).

The overall analysis shows that, despite the general positive results, there is a certain

pol arization in student skgure I®)pAsit tap loe seemin lBigure st i n
33, the number of students who Astrongly agreeo
the items, particularly in case of statement2(fi Doi ng science i s one, of my
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as it is discussed later in this document (Figure 16). Nonetheless, it is worth noting that after
participation in the OSS project, a small percentage of students (7-8%) are not interested at
all in learning more about science topics they deal with in science class (i.e., item 4) and
strongly disagrees that science is personally and socially relevant (i.e., items5, 6 and 7).

Cyprus
Before After

60

%

40

20+

0- I I I I I I I I I I I I I I I I

s, P T P U T M T P % P s e P T

%%%Q}%%%Q} ‘%}%Q}%‘%}‘%}%%

‘ M Srongly disagree B Disagree [ Agree [E Srongly agree ‘

Figure 15. Comparison between the students' science interest before and after in each of the eight statements of the
guestionnaire. Red colour represents the students who "strongly disagree”, purple those who "disagree"; yellow those who
"agree" and in turquoise those who "strongly agreeo with the i

As it has been highlighted, in case of the Cypriot students it has been identified a greater and

statistically significant (S =992.00, p_value =<0.0001) change in statement2fi Doi ng s ci en
is one of my favdhei tamadgti si toifedgd e i ndandvi dual
post-questionnaire (Figure16) show us that HAAgreeodo and fADi sag!
answers in the pre-questionnaire whereas, 50% of these answers in the post-questionnaire

are grouped in the AStrongly agreeod rmmpagiean ( 28
and 27 students upgraded from disagree). Hence, in total, 66 students (89% of the students)

strongly agree that doing science is one of their favourite activities.
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Cyprus
Interest_2. Doing science isone of my favourite activities
Srondy agree .
28
Agee 30 2
[o))
£ ’
E
Disagree
Srondy disagree
Before After

Figure16. Tr acking of changerss itho tthlkeke sdtuadteeameasmt alh sfiwRoi ng sci ence i
in the pre (on the left) and post (on the right) questionnaire related to their participation in the OSS project and the multipliers

event. Red colour represents the students who "strongly disagree”, purple those who "disagree"; yellow those who "agree"

and turquoi se those who "strongly agreeo.

Results obtained from t heicagyg madience has pomnted osittau d e n't
positive statistically significant difference (S=346.50; p_value=0.0127) before and after their
participation in the OSS project and the multiplier event around the ARM. The analysis of
each statement individually indicates a difference instu d e n t seficacy belliefs (Figure 17).
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Cyprus
Before After

100--- . -

80

%

\ \ \ \ \ \ \ \
Sdf Sdf Sf Sdf SHf Sdf SHf SAf
Efficecy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

W Definitely false M Somewhat false [ Somewhat true [ Definitely true

Figure 17. Comparison between the students' self-efficacy before and after in each of the eight statements of the
guestionnaire. Red colour represents the students who "strongly disagree”, purple those who "disagree"; yellow those who
"agree" and in turquoise those who "strongly agreebo

More specifically, the difference is significant in two of the items in the questionnaire:
statement 9 A Compared to others of my agelS+11a50, good
p_value = 0.0255, Figure 18) and statement 12l 6 m hopel ess when (B <c¢ome
-133.5,p_value =0.0384, Figure19) . The analysis of the 4andi vi dvu
post-questionnairesunderlines t hat i n the case of the stateme
common answer of the students (51,4 % of the students in the pre-questionnaire and 48,6 %

in the post-questionnaire, as illustrated in yellow in jError! No se encuentra el origen de la
referencia.. Likewise, in the case of statement 12, which is a negative statement, the most
common answer in both cases it i's NDefinitely
guestionnaire and 62,2 % of the students in the post-questionnaire, turquoise in Figure 19.

What is interesting here is that after participating in the OSS project and multiplier event, less

students opted the least desired options for items 9 and 12. For example, students who opted
6definitely falsebd in statement 9 decreased tc¢
percentage in the pre-questionnaire (13,5%) (illustrated in red, in Figure 5). Similarly, in the

case of the statement 12, it is indicated that approximately 20% of the students (n=15)
degraded their answer going from Asomewhat f al
62,2% of the students indicates that after their participation they did no longer felt hopeless

when it comes to science compared to the corresponding percentage in the pre-questionnaire

(48,6%) (illustrated in yellow in Figure 19). On the other hand, despite the overall positive

results in both cases, according to the results in the questionnaire before and after the
intervention, it is shown that an important percentage of the students degraded their answers

to a less positive perception of their self-efficacy in science. More specifically, 50% (i.e., 4

students) in the case of statement9 (Figure18) degr aded their answer (¢gc
trueo to fAisomewhat tr taementld (Figured9Figureel8)8¥soktheo f t h ¢
student s (n=10) changed their answer from ndde
"somewhat trueo.
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Cyprus
SefEfficacy_9. Compared to others of my age | am good at science classes

Definitely true 8 14

Somewhat true—

!
\

Somewhat false

Definitely false

Before After

Figure 18. Tracking of changes in the studentsd answer to the stat

science classesodo in the pre (on the |l eft) and post (othethe rig

mul tipliers event. In red those students who are "Defiaitely f

who are "Somewhat true"” and in turquoise those who are "Defini
Cyprus

SelfEfficacy_12. I'm hopelesswhen it comesto science

- 26
Definitey fase—
Somewhat false -
2
ol
o
Somewhat true—
Définitely true-| @
I I
Before After
Figure19. Tracking of changes in the studentsd answer to the state
(on the left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red
those students who are "Definitely falseo, in purple those wh

true" and in turquoise those whoare'De f i ni tely trueo.
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643 Main results about studentsd career awar

The results obtained from the statistical anal
awareness in science in Cyprus underline a statistically significant difference (S= 270, p-value

=0.10) between the student s @arjcipation e the OS& projdcte f or e
and the multiplying event on the topic of ARM. Specifically, the individual analysis of the

studentso6 answers has shown statistically sign
(statements 13, 15 and 16 of the questionnaire, Figure 20).
Cyprus
Before After
100

%

Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

Bl Nowell informed B Somewhat informed [ Informed B Very well informed

Figure 200 Compari son in each of the for question Howeanwleetoreanst udent s
after their participation in the OSS project and the multiply

purple those who are "Somewhat informed"; in yellow those who are "Informed" and in turquoise those who are "Very well
informedo.

The analysis of each of the statements in isolation highlights a significant increase in the
student sé knowlsaedcg-eebhboad ¢taeedédrs that are ava
(5=195.50, p value= 0.0322; Figure 21). Interestingly, after participating in the 14 students
upgraded their answers from fisomewhat informed
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Cyprus

CareerAwar_13. Stience-related careersthat are available in the job market

Very well informed —

Informed —|

Rating

Somewhat informed —|

No well informed —

Figure21. Tracking of changes in the st udenlated@arearsthavaa avalableih he st at
the job mar k(enthe left) and polste(onphe gght) questionnaire of their participation in the OSS project and the

mul tipliers event. In red those students who are " Not well inf
those who are "I nformed" and in turquoise those who are "Very

Additionally, results have shown tha t the students6 parstitisticallypat i or
significant difference in their understanding of both: it he st eps necessari e
develop a science-r e | at e d (Sz 2l8.5;eprvalue= 0.0002, statement 15 in Figure 22)
andthenempl oyers or companies t hatr ehliartee dp waprleee rt:
270; p value= 0.0012 statement 16 in Figure 23). In spite of this indicative improvement, as

illustrated in the graphs below (Figure 22 and Figure 23) the number of students who
considered t hemsel ves Avery w e (L1-12%) mffero theire d 0 r
participation in the OSS project and the multipliers event (9 out of 74 in the statement 15, and

8 out of 74 in the statement 16).
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Cyprus

CareerAwar_15. The steps students need to take if they want a science-related science

Very well informed @ 9

Informed —| 21

Rating

Somewhat informed —|

No well informed —

Before After

Figure22. Tracking of changes in the ditThhekernsttePpsamsdwarentt s tntee ds tt at

science-r el at ed s ci e (oethedeft)iamd pdsth(en the right) questionnaire of their participation in the OSS project
and the multipliers event. | n red,inpupkethosswhoate"Bomswhavinformeas e " Not

in yellow those who are "I nformed" and in turquoise those who

Cyprus

CareerAwar_16. Employers or companiesthat hire people to work in science-related careers

Very well informed @ 8

Informed — 18

Rating

Somewhat informed —

No wdl informed — 11
I
Before After
Figure 23. Tracking of changes in the student sd aiaessthatehire pcopletb he st at
work inscience-r el at ed c ar e(@ngheé left) and gost-€on the right) questionnaire of their participation in the OSS
project and the multipliers event. I'n red t hewhe ars"Samévehatt s wh o
informed"; in yellow those who are "Informed" and in turquoi se
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6.5 DISCUSSION OF THE OBTAINED RESULTS IN CYPRUS

Additional data from the interviews with the students (N=20) and the teachers (N=2) serve to

support the results obtained from the statistical analysis. Ten focus group interviews (8-1 0 6 )

with the students (4 in each group) were conducted after Activity 3 of the TLS (Bacterial

resistance to antibiotics: An authentic experience) and at the end of the TLS following the

open schooling events. A semi-structured interview protocol was used focusing on the three

variables: interest and self-efficacy in science as well as career awareness. The students

were selected based on their scores on the pre-questionnaire including a diversity of levels
concerning interest in science, self-efficacy and career awareness. Semi-structured individual
interviews with the teachers (15-2 06) wer e conducted after the en
interview protocol focusing on the three variables mentioned above as well as overall

reflections on their participation in this project with respect to knowledge gained, incentives

to participate, obstacles encountered, good practices and suggestions for improvement. In

this document, interview data with the teacher s
on the primary three variables.

Qualitative data from the interviews with the students were analysed using open coding which

facilitated the emerge of three categories with their frequencies as shown on Table 2 below.
Specifically, the categories shed light on what the students found more interesting/liked more

which provides further insights on the ways in which the open schooling approach had an

influence on their interest, self-efficacy and career awareness. The frequencies indicate the

number of times the students mentioned these sources of interest in each category and code.

Table 8. Sources of interest according to the analysis of the interviews with students (n=20).

Sources of Interest Frequencies
Novelty 26
Open schooling events 10
Interaction with experts in an authentic 9
environment

Scientific practices 7
Knowledge 16

Sharing knowledge
Learning/knowledge gained (AMR and careers)

9
7
Social relatedness 5
Working in groups 3

2

Social interaction

As can be derived from Table 2, the novelty as
i nterest si gni particdpatiorn ih the opeS schodliagneventd was perceived as
remarkably interesting for the students (n=10) as well as their interaction with the experts

(n=9) and the engagement with the scientific practices (n=7). The excerpts below from the

interviews with the students are indicative of the supporting evidence:
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Table 9.Exctrepst from the interviews with the students.

Novelty Excerpts from the interviews with the students

Open The sCYence fair was a lot of fun. The acting was fun. We had a

schooling lot of people to find out about this problem. | was going around

events asking people if they would like to come and | think there was only
one person that knew what AMR was, everyone else said they
didndét, so i themmaknownwhatieis. BRSR)g e t

Interaction I Il oved the trip to the biobank.

with experts museum, boring. We had activities, it was interesting. We

experienced some things we canbét
It was the first time that | interacted with scientists in their
workplace. Apart from AMR, | learn about another study they do
with public testing. Some people there were collecting urine
samples to test for different things, there was a lab manager and
some other people who worked to analyse different samples with
microscopes. (8PKI)

Scientific | liked it because it felt more like we were really doing something
practices instead of just learning. For example, we did research on the
groups that we were representing and worked on real case
studies, we had to look on proper medical websites. It felt like
were not just kids in the class. It felt like we were actually doing a
job. (8PKI)

The analysis of the qualitative data provides insights that support the results from the
statistical analysis indicating the reasteons wt
activities. It was evident that the open schooling events (e.g., science fair, awareness-raising

campaign), the interaction with experts in an authentic environment as well as the
engagement in scientific practices using authentic media and research equipment were

perceived as an innovative aspect of school science. What becomes of interest here is that
student sé i nteractions wi t h t he experts pr o\
understandings of science careers, how scientists work, what it takes to become a scientist

and the skills required. This finding is consistent with the results from the statistical analysis

where the students reported as being fAvery w
necessaries to follow to develop a science-related career and the available opportunities to

work in such careers.

Additional data from the interviews with the teachers support that these activities were
interesting and useful to understand the science can offer for all the students regardless of
their academic performance. This view is exemplified in the excerpt that follows from the
interview with one of teachers:

Certainly, the brightest students got a lot out of this. They put a lot in, and they put a lot out of

it. The less able also enjoyed it and they were able to find a path through the project and the

exercises and that it is more self-motivative forthem.ltd s been quite a revelation
interested and engaged the students have been in thi
engaged. They obviously engaged in different degrees, but | think across the board the level of

interest in the subject contents and the materials have been really very high. | would think that

they got more engaged in science, more understanding of what science can offer and how broad

the science is and they are more motivated in learning the subject. [..] | really liked the fact that

we tried to introduce different experts to them, but | think because there were so many students,

we werendt able to really introduce the experts to t
to be a little bit more concise, but they are way more aware about what scientists do than they

were aware before because they got to see how they work in the lab, that was good for them.

(Teacher A)

The words above illustrate that the students received career-related information, but a more
thorough planning needs to be considered for the second implementation round by promoting
a more personal (one on one) interaction with the experts.
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Furthermore, responses placed under the category of knowledge (16) indicate that the
students were more interested in sharing knowledge about AMR (9) than in learning new
information with respect to the topic and the relevant careers (7). Finally, the less common
category was social relatedness with students reporting being interested in the group work
(3) and in social interaction (2). Excerpts from the interviews with the students are some
representative examples:

Table 10. Excerpts from the interviews with the students

Knowledge Learning/ | liked learning lots of different things about
knowledge antibiotics and resistance. The whole process was
gained really fun and interesting. | loved every part of it.
(8RSR)
Sharing | really felt that we were starting to show people what
knowledge the problem was, and it was interesting to see that they

did not really know anything and how they were
interested in this. (8PKI)

Raising Every single person | asked whether they knew about
awareness AMR, none knew and it was good teaching them
about AMR about this problem and ways to stop it. (8RSR)
Social Working in I liked all the projects we had to do because it was fun
relatedness groups teaming up with other people. (8RSR)
Social | liked the sCYence fair most because we displayed
interaction our posters and spread awareness about the issue

while having fun and being able to do something
interactive with the people. (8UDT)

Indicatively, the students were more interested in the novel activities than in learning and
sharing knowledge. This implies that the students were engaged in scientific practices they
were not familiar with in school science (e.g., argumentation and critical thinking tasks) and
probably they were not feeling confident enough to reflect on the new knowledge and share
it with other people. This finding comes in alignment with the results from the statistical
analysis showing that some students had a less positive perception about their self-efficacy
beliefs after their participation in the AMR TLS.

Overall, student s6 r ef isehaooling edncationalmagtlibng setvdd dot
enhance their perception of real science as more fun, interesting, relevant, and informative
compared to school science. One can argue that these activities opened students a window
to real science providing connections between theory and practice.
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7 COMPARATIVE REPORT REGARDING THE FIRST IMPLEMENTATION

ROUND IN SPAIN (UAB

7.1 INTRODUCTION TO THE TOPIC

Air pollution is considered one of the leading environmental risk factors (WHO, 2021).
Specially, traffic is one of the most significant sources of air pollution in urban areas such as
Barcelona (Criado et al., 2022; ISGlobal, 2021). Recently, research in this topic have pointed

out i mportant health effects not only in
cognition such as a lower working memory or cardiovascular illnesses for those who are
exposed to pollution (Basagania, 201 8; Thurston et al. 2017) .

involvement to change this situation. Therefore, these phenomena are considered a relevant
topic for school science that aims to promote scientific literacy for responsible citizenship as
has been highlighted in (OCDE, 2020). Using this current and relevant situation, students will
be deeply considering how to improve the air quality in cities by collecting and analysing data
and discussing with scientists, experts in global health, and other relevant groups (NGO,
policymakersé).

7.2 SUMMARY OF THE OSS PROJECT IMPLEMENTED

Students6é have been involved in a complete

pollution. The TLS consists of a total of 8 activities. In the first one, students are introduced
to the issue of air pollution through news and expert visits to their school. After that, students
are asked to imagine, draw, and explain clean and polluted air: what they think we can see
with naked eye? And using magnifiers?. To test their initial ideas and build relevant ideas of
pollution caused by PM (Particulate Matter), the analogy of burning a peanut is used: what
happens when we burn it?, How can we "collect” the smoke it emits? , What can we observe
with the naked eye, and what if we use a magnifying glass or a sensor?. Following this,
students analyse and discuss different ways of collect information or knowledge about air
pollution (e.g., conducting surveys, conducting research, analysing data from others). The
idea is that they can identify essential aspects of conducting good research and differentiate
from those that need to be improved. Some of these criteria could be used for analysing other
students' research and identifying improvements needed. Taking these aspects into account,
they designed and conducted their own research in groups to collect data about pollution
around their school. Afterward, a video is shown in which a researcher explains how
predictions about pollution in different parts of the city of Barcelona can be made based on
the data citizen have collected and other data (e.g. traffic density). Subsequently, students
reflect on the effects of PM on human health, recognizing that the PM size can lead to not
only respiratory but also cardiovascular effects. To conclude, students propose solutions or
ways to reduce air pollution around their school, which they will then explain to family
members and students form other schools.

A complete description about the activities and their didactical approach can be found in the
MULTIPLIERS project toolkit (link).
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7.3 OVERVIEW OF THE DATA COLLECTION

Theme Air Pollution
Institution UAB
Country (city) Spain (Barcelona)
Quantitative data
Sample 113
Moment of the data -Before the implementation of the OSS project
collection -After the implementation of the OSS
Target of the participants Low secondary students (13-15-y e a-old) 6
How data has been Online forms in their Catalan version
collected
Qualitatvedata ... ...
Sample 8
Moment of the data After the TLS
collection
Target of the participants Teachers that have been involve in the OSS
implementation
How data has been Focus group in each of the high schools
collected

7.4 MAIN RESULTS IN SPAIN

I n the following sections we will share the mo
on Spanish student s-éfficicyand chrger awiaraness in scerice. These | f
results have been obtained from the statistical analysis before (pre-questionnaire) and after
(post-questionnaire) their participation in the OSS project on the topic of air pollution. In this

report we focus on those variables and items of the questionnaire in which the pre-post
comparison of results shows interesting differences for the discussion including those
statistically relevant. A complete version of the data analysis done and the complete results

for all questionnaire items and variables are included in the annex of this document (link).

In the case of the Multipliers project in Spain we can say that, according to the participating
students' self-reports before and after their participation in the OSC project, this participation
has had a slightly impact in increasing the three studied variables: interest and career
awareness in science. However, these differences cannot be considered statistically relevant
(Table 11).

Table 11. Overall results of the statical comparison of the pre and post questionnaire of the Spanish students obtained in
the three dimensions of the questionnaire: interest in science, self-efficacy in science and career awareness in science.

Tests for Location: Mu0O=0

Label
Test for for Test Test P

Dimension Country VarName Location Statistic _Statistic Value
Interestin ~ Spain diff_Interest_mean Signed Rank S 291.50 0.3585
science

Self- Spain diff_SelfEfficacy_mean Signed Rank S -115.0 0.6408
efficacy in

science

Career Spain diff CareerAwar_mean Signed Rank S 225.00 0.1017
awareness

in science
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Analysis of the differences I n studentsod ans\
separately shows that the difference in the mean values of two of the three variables higher

in the post-questionnaire (0.06 in the interest in science, and 0.04 in career awareness)

(Figure 24).
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Figure 24. Differences in the main values observed for each of the dimension analysed: interest on the left, self-efficacy in
the middle and career awareness on the right.

7.4.1 Main results abouts t u d eintéerssbin science in Spain

The analysis of the obtained results shows a s
interest in science after being involved in the OSS project. Results could not be considered
statistically significative.

Focusing on the statements 1 to 4 and statement 8 (Figure 25) the number of students who
Aagreeo (i nFigured3) oar ifinsthengl y agrFgee&25)(ncreaset ur q u c
and those who Adi sadigwee2d) (arm futrrpdregliyn dihseagr e

Figure 25) decr ease. This change in the students?o
st at e meealty likk sciencedb because, as it g erinthijsddcumedtie di s
(Figure 26), the change could be considered statistically significative. However, the analysis

al so underlines some st a@tlgmemgtrse etoh aotr deAgpEieteed i
common answers, the percentage of students who

increase. This is especially notable in the statements 6 and 7 that are related with the social
relevance of science.
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Spain
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Figure 25. Comparison between the students' science interest before and after in each of the eight questions of the
guestionnaire. In red those students who are "strongly disagree" , in purple those who are "disagree”; in yellow those who
are "agree"andinturquois e t hose who are "strongly agreeo.

As has been highlighted, in case of the Spanish students a grater and statically significative
(S=178, p_value = 0.0336) change has been identified in the statement 1: fi | really |
scienceo.

The analysis of theindivid u al st u d e nt -l paost-qaestiorsaire (Figuper2@® show

us a slightly improvement in the their perception. It is especially relevant for those students
whoinpreequesti onnaire AfADiIi sagr e e digurep28) bgcduse 3udd bl e o
them after the OSS project I mprove t thenght, answ
Figure 26) . However, the overall result shows that
frequent studentso a n squestionnaifed &hd B22% iinnthe tpbse pr e
guestionnaire).
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Spain
Interest_1. | really like science
Srondy agree
Agee —
2
g
Disagree
Srongy disagree
I I
Before After
Figure26. Tr acking of changes in the studentsdé answer to the stat

the right) questionnaire of their participation in the OSS project and the multipliers event. In red on the bottom those students
who are "strongly disagree”, in purple those who are "disagree"; in yellow those who are "agree" and in turquoise on the top
those who are "strongly agreeo.

7.4.2 Main results about s t u d e self-efficacy in science in Spain

The anal ysi s eefficacy insadeace has pointecedutfan improvement of their
perception before and after their participation in the OSS project around the air pollution topic.

The overall results in both periods (before and after) show us that, despite an important

number of students recognise having good marks in science (statement 10), their self-efficacy
perception is worst when the judgements are related with self-perceptions and self-
comparisons (statements 9 and 11). In this sense, while 70% of the students answer
ASomewhat tr uerFgurg27)n orel i Devf iimi t el y Figure@® with( i n t
t he st at é¢geegodd marks inScienced; t he percentage of this
he 50% i n t hCemparédaa othere af ysageil am good at science classeso

st at e me nWork th scieaca dassis iseasyformed (st atement 11).
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Spain
Before After

%

\ \ \ \ \ \ \ \
Sdf Sdf Sf Sdf SHf Sdf SHf SAf
Efficecy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

B Definitely false B Somewhat false [0 Somewhat true [ Definitely true

Figure 27. Comparison between the students' self-efficacy before and after in each of the eight questions of the
guestionnaire. In red those students who answer "Definitely false", in purple those who answer "Somewhat false"; in yellow
those answer " Somewhat true" and in turquoise those answer " De

Additionally, the analysis of <candposgtaqastionnairet he s
also has pointed out a better improvement between those students who have worse answers

in pre-questionnaire. As can be seen in Figure 28, while most of the students who answer
ASomewhat trueo (59,6% in yellow) or fASomewha
answer in both periods; only 28,6% of those wl
guestionnaire maintain their answer in post-questionnaire.
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Fain

SefEfficacy_9. Compared to others of my age | am good at science classes

Definitely true—

Somewhat true—

[o))
£
g
Somewhat false —
Definitely fase
I I
Before After
Figure 28. Tracking of changes in the studentsd answer to the stat
science classesodo in the pre (on the |l eft) and post (othethe rig
multipliers event. In red those students who answer "Definitely false", in purple those who answer "Somewhat false"; in
yell ow those who answer "Somewhat true" and in turquoise those

The analysis of student s 6 tiginnegativerig 6imm htohpee | setsast
it comes tighlightsan enpartanbstatistically significant change between pre- and
post-questionnaire answers. The obtained results (Figure 29) outlined that an important part

of those who answer ADef i ni Figule9) f @ Imnseénda(t3 6f,a2l % e
(42,9% in yellow in Figure 29) mai ntain their answers. A si mi
change their answer s f relowinFigre 9 wh @t AfDalf sadt el vy
turquoise in Figure 29) and vice versa. Finally, around 25% of t hose student séb
ADefinitely falKBgaré29) i ar tasgmewbat i hRgurs 2in (i n vy
preequesti onnaires change their answer to | ess de
In post-questionnaire.
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Fain

SIfEfficacy_12. I'm hopelesswhen it comesto science

Definitely fase—

Somewhat false

Rating

Somewhat true—

Definitely true-|

Figure 29. Tracking of changesint he st udentsd answer to the statement 12 @Al d&m F
(on the left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. . In red

those students who answer "Definitely false", in purple those who answer "Somewhat false"; in yellow those who answer
"Somewhat true" and in turquoise those who answer "Definitely

7.4.3 Main results about s t u d e cateer Awareness in science in Spain

The overall results obtained from the analysis of the career awareness in science in Spain
underlines that studentsdé6 do not have a good p
the career awareness. In this sense, the percentage of students who answer Al nf or med o
yellow in Figure 30) or AVery well i n FigurerB@ th pre-questionnaiter q u o i
does not exceed the 33,6% in any statement. A slight improvement, not statically significant,

has been observed in the studentsd perception
air pollution (bar graphics on the right of the Figure 30). In post-questionnaire the number of
students who answer Figuef3®r medd V(eirry yell Il ow nif or m
in Figure 30) is around 37% for all the statements, and in case of the statement 15 is 45,1%.

Those aspects in which students consider themselves better informed are the same before

and after:t he st at Whare tofind ihférfhation about science-related careers0 and t he
statementl5fiThe steps students neecdceneol dtake. Sdi & heeg-
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0- | | | | | | | |
Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16
B Nowell informed B Somewhat informed [0 Informed @ Very well informed
Figure30. Comparison in each of the for question between student s
their participation in the OSS project and the multiplying event. Inredthose st udent s who are " Not well i
those who are "Somewhat informed"; in yellow those who are "1In
While the overall analysis of the studalgtsd a
relevant, the individual anal ysis of the stud:ée
Spain have shown statistically sThestep$ studemtat | nc

need to take if they want a science-r e | at e d ($29B.80npcvalde= 0.0224, Figure 31).
The improvement it is especially interesting between those students that before their

participation in the OSS project consider t hemsel ves fAsomewhat i
participation, 31,6% of them i mprove their
graphs (Figure 31) also underlines that the number of students who consider themselves
Avery well informedod remains very low (9, 7%)
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Fain
CareerAwar_15. The steps students need to take if they want a science-related science

Very well informed —

Informed —|

Rating

Somewhat informed —|

No well informed —

Figure31. Tracking of changes inatbmestutBbniiTbeasswps stbutbptstne:

science-r el ated careerso in the pre (on the |l eft) and post (on the
and the multipliers event. In red those students who are "Notwelli nf or medo, i n purple those who ar
in yellow those who are "I nformed" and in turquoise those who

7.5 DISCUSSION OF THE OBTAINED RESULTS

In the analysis conducted underlines that there are no statistically significant differences
between Spanish students in pre- and post-questionnaire. However, when examining each
statement in isolation, the analysis highlights the existence of some statistically significant
differences in some of the statements.

One of the main aspects observed in the comparative analysis between students from

different countries is that Spanish ones have lower mean values in all the dimensions

analysed (interest, self-efficacy, and career awareness). Despite some positive improvement

observed in the post-questionnaire, the results remain relativity low. According to the

literature, may be attributed to the context of the Spanish students participating in the

Multipliers project. Many of them come from immigrant families or minority ethnic groups and

belong a lower socioeconomic background. These characteristics have been associated with

the prevailing perception that Asci e((Gdnealt-i s n o
Alvaroetal.,2022) Thi s i dea could potentially influence
the dimensions of the questionnaire.

To interpret the results obtained for each of the statements at the end of the OSS project

about air pollution, interviews with the participant teachers (n= 8) were conducted. A semi-

structured protocol was designed focusing not only in the three dimensions, but also in
relevant aspects of the projectds desi-gndedand i
questi ons about studentsd experiences and the din
a qguestionnaire format to the studentsd (n=131
interviews and student open-ended questions were analysed using content analysis.

Regardin
e X

r studentsé interest i n science, t he o0
coul d

g
pl ain some of the results, such as why
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idea fi | real | y (dtatenent 25and less faveurable in case of i Sci ence i s val
tosocietyo (st atement 7). I n this sense, teachers i
actively engaged in the activities proposed in the OSS project about air pollution.

Al think student s sviiteiwMneoonpeds@tions we havg, ywecouldi s p o
see that all the students were follow the activities proposed [in the OSS project]
(teacher 1)0

These teachersdé6 perception was supporfreed by t
questions, where they underline two kind of activities from the OSS project about air pollution
as the most relevant: designing and carrying out an experiment, and imaging, explain, and
learning about clean and polluted air. Engagement in these activities likely contributed to an
interested in science (statement2fil r e al | y dftar padicipsting iretme ©8dpyoject.

However, the results obtained in the statement 7i Sci ence i s valshowlkedse t o
favourable answers in the post-questionnaire compared to the pre-questionnaire. In this

sense, qualitative data analysis outlines that students did not perceive the relevance of the

air pollution issue to the society as relevant aspect in the OSS project. In addition, some
interviewed teachers noted that it was disappointing for some students to proposed solutions

or actions to improve air quality in their schools that could not be implemented due to budget
constraints or political l i mitations. This asp
perceptions of the value of science to society.

ANVhat creates more contradiction [in the students] were that at the end of the project
they propose some solutions to the air pollution but there is no budget to implemented
them, despite most of the times these actions are symbolich (t eacher 3)

The results obtained for the self-efficacy dimension highlights differences between self-
perception in science (e.g. when comparing themselves to others -statement 9- or considering
how easy it is to work in science -statement 11-) and external perception (e.g. considering
their marks in science -statement 10-). These findings align with the previous research
indicating that underrepresented groups tend to underestimate their abilities in science-
related task.

As emphasized in the literature, self-efficacy is not easily improved, as it influenced by many
factors that devel oped through studentsé |ife
perception, among others). Enhancing self-efficacy requires much more interventions over

the time, and greater external recognition from family and teachers, among other factors.

In addition, teachers also observed that students initially lacked confidence in their
participation in science activities. In this sense most of the students at the beginning do not
consider themselves able to develop research about air pollution in their schools and viewed
only scientist (even when they were not experts in air pollution, or their research did not
address the research question) as capable to conducting research.

At was surprising for me that most of the students at the beginning say [paraphrasing
studentsod ideas]: ABut wus? What are we goin
insist on the idea of identify what is the scientific investigable question they want to

answer but, in most of the cases if the research was done by an expert was enough
(teacher 2)0

Engaging students in design and carrying out their own scientific research on air pollution and
improving their understanding of air pollution could influenced their perception of being
capable when it comes to science (statement 12). This is especially relevant for those
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students who initially had lower self-e f f i cacy percepti ons Conmpaeds e en
to other of my ages | 6m good at science

In the career awareness dimension, it was observed that even in the post- questionnaire, the
students who consider themselves Avery well inf
regarding contact with professional scientist highlights that this was not one of the highly rated

activities of the OSS project. This result reinforces the welld known idea that career
orientation is an ongoing challenge in most educational systems and cannot be solved just

with contact with science professionals.

Nevertheless,as | i ghtl 'y i mprovement was observed in ¢t}
t he st at &hasteps stutlents rieed to take if they want a science-related careerso . A
possible explanation could be the effort made to incorporate in the Open Schooling
Community (OSC) and in the OSS project activities where featured different profiles of people

working with or in science (e.g. computing engineers, design engineers, epidemiologists,
media, etc.). Additionally, a speci alanatenmpfhasi s
their professional development, including their educational background, reasons for working

with or in science, their career paths, between others.
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8 COMPARATIVE REPORT REGARDING THE FIRST IMPLEMENTATION
ROUND IN SLOVENIA (UL

8.1 INTRODUCTION TO THE TOPIC

Biodiversity loss is one of the most pressing problems (Johnson et al., 2017), and we are
facing a sixth mass extinction (Barnosky et al., 2011). The planetary boundary of biosphere
integrity has already been crossed, especially at the level of genetic diversity (Steffen et al.,
2015). The direct drivers of global diversity loss include land and ocean use change, natural
resource exploitation, pollution, climate change, and invasive alien species (Jaureguiberry et
al., 2022). Indirect causes include sociocultural drivers, such as values, norms, beliefs, or
education (Portner et al., 2021). The alarming decline in biodiversity has prompted scientists
to raise awareness of the services provided by ecosystems. Ecosystem services have been
defined as the full range of benefits that humans obtain directly or indirectly from ecosystem
processes (Costanza, 1997). In 2012, the Intergovernmental Science-Policy Platform on
Biodiversity and Ecosystem Services (IPBES) was established to "strengthen the knowledge
base for better policy through science, conservation and sustainable use of biodiversity, long-
term human well-being, and sustainable development.” Educating students about forest
ecosystem services could be an effective means of communicating the importance of different
ecosystems and the dependence on ecological life support systems. In this way, students can
learn about and appreciate ecosystems and better value human interactions with them
(Torkar & Kragovec, 2019) . Education can be a
biodiversity and, especially raise biodiversity literacy.

8.2 SUMMARY OF THE OSS PROJECT IMPLEMENTED IN THE FIRST
ROUND

The effect of our two main project activities and their connections to key concepts, design
principles and scaffolds, together with other side parameters, that teachers and kids
implement in their everyday life were monitored by this questionnaire.

Anactivity manual fAZ glavo v naravoo (with head

To encourage kids, their parents, and relatives to get involved in exploratory activities, we
prepared a set of cards with inspirational ideas to encourage kids, their parents, and relatives.
In sequence, an extended version of the set of cards was developed: a small handbook with
more detailed information and a protocol for different activities. These try to address all
ecosystem services and are designed so that teachers can use them directly in their classes.
Additionally, the booklet is useful also for individual family usage and for further expend the
understanding of biodiversity, ecosystem services and the impact it has on our lives. To make
the whole idea behind the booklet clearer and more interesting, we also prepared a video,
where we explained one activity from the booklet in more detail and hopefully make it more
interesting. The video was also meant to work as a multiplicator tool.

Natural science backpacks

To enabl e student sd engagsoetynnteradtion and dexetopnmegtf ul s
of critical thin ki ng competence, we desi g-stedgingacogystechact i c

services makes their value more visible to kid
willingness to treat nature with respect. Already in April 2022, the Slovenian MULTIPLIERS

Open Science Community (OSC) designed different activities for kids to address still much-

overlooked biodiversity and ecosystem services. Therefore, we first designed so-called
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Anatur al science backpackso, whi aéstoekploreand ki ds
research various living environments of their choice. Inside the backpacks, different types of

objects were included, from everyday utensils such as strings, spoons, forks, and knives to

more technical equipment such as binoculars and containers with professional laboratory

tubes, among others. Altogether, we assembled 10 backpacks that were distributed in our
MULTIPLIERS partner schools. For that purpose, we organized a project meeting with our
partners at t he Un iaculy of&dutagon,aviiere aljthe matgriasranddhe F
concept of the project were described. The idea behind the backpacks was to equip kids to

educate their parents, bringing them on board their learning processes as they took the
backpack home for one week and documented findings in a diary. This way, kids acted as
knowledge multipliers, putting the main idea of the MULTIPLIERS project into practice! To

further improve the backpack in the future, the whole implementation process, and the way

how kids are using the materials are being closely monitored by interviewing involved
teachers and analysis of kidds diaries that t he
backpack usage.

Multiplying events

I n both of our partner pritma ypsdk hGmamsno ngome o
Spodnja Gigka, we conducted two impactful mu | t
previously described "Natural Science Backpack'
we actively participated in the "Pomladni vrtiljak” fair, creating a valuable platform for parents

and the local community to engage with our young students. During this event, our students

showcased their project work, effectively acting as multipliers by sharing their newfound

knowledge and experiences. This engagement not only fostered a sense of community

i nvol vement but also expanded the project's re
Gigka, we coll aborated with our esteemed medi a

feature that highlighted the project and the school's activities related to it. This media notice

served as an effective means of dissemination, reaching a wider audience and shedding light

on the remarkable work being undertaken within the project. These multiplier events not only

enriched our project activities but also played a vital role in spreading awareness and fostering

community engagement, ultimately contributing to the project's success and broader

outreach.

A complete description about the activities and their didactical approach can be found in the
MULTIPLIERS project toolkit (link).
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8.3 OVERVIEW OF THE DATA COLLECTION

Theme Biodiversity and Ecosystem services
Institution UL

Country (city) Slovenia (Ljubljana)

Quantitative data

Sample (N) 82

Moment of the data collection -Before the implementation of the OSS project

-After the implementation of the OSS project and the
multiplying events

Target of the participants Lower primary students (6-8-years-old)
Upper primary students (9-12-years-old)

How data has been collected Paper Forms in Slovenian language

Qualitative data

Sample 5 interviews with teachers and 4 Natural science
backpack diaries

Moment of the data collection After the implementation of the OSS project and the
multiplying events

Target of the participants Primary school teachers and students with their
parents

How data has been collected Virtual or in person answering to the interview
guestions and reporting their observations into the
diary

8.4 MAIN RESULTS IN SLOVENIA

I n the foll owing sections we will share the mo
on Sl ovenian st ude n-4eflcacy,and caBlrpwaremessenrsaence. Thesee | f
results have been obtained from the statistical analysis before (pre-questionnaire) and after
(post-questionnaire) their participation in the OSS project on the topic of biodiversity and

ecosystem services and their participation in a multiplying event where they share their

knowledge on this topic with the wider community (e.g. general public, other students,
familiesé). I n this report, we focus on those \
the pre-post comparison is more relevant. A complete version of the data analysis done and

the complete results for all questionnaire items and variables are included in the annex of this

document (link).

In the case of the Multipliers project in Slovenia we can say that, according to the participating
students' self-reports before and after their participation in the OSC project and multiplying
event, this participation has not had a statistical impact on the studied variables: interest, self-
efficacy and career awareness in science (Table 12).

Table 12. Overall results of the statistical comparison of the pre and post questionnaire of the Slovenian students obtained
in the three dimensions of the questionnaire: interest in science, self-efficacy in science and career awareness in science.

Tests for Location: Mu0=0

Label for
Test for Test Test
Dimension Country VarName Location Statistic  Statistic P Value
Interest in Sloveni diff_Interest_mean Signed Rank S -212.5 0.1551

science a
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Tests for Location: Mu0O=0

Label for
Test for Test Test
Dimension Country VarName Location Statistic _ Statistic P Value
, ) Sloveni diff_SelfEfficacy_mean Signed Rank S -130.5 0.1600
Self-efficacy in 4
science
Career Sloveni diff_CareerAwar_mean Signed Rank S 100.00 0.1417
awareness in a
science
Analysis of the difference in studentso6 answer s

(Figure 32) shows a similarity in the change observed. However, it has been observed a
slightly positive greater change in the career awareness dimension (0.08) and self-efficacy (-

0.06)thaninthestudent s6 i nter-@XWx in science
Sovenia
@] @] @]
1,
()
5
ko]
m
= 0
3 O O O
<
3
o
2
Z"D:
-1
@] @] @]
@] @] @]
I I I
diff_Interest_mean diff_SdfEfficacy _mean diff_CareerAwar_mean

Figure 32. Differences in the main values observed for each of the dimension analysed: interest on the left, self-efficacy in
the middle and career awareness on the right.

8.4.1 Main results aboutst udent s I nterest Il n Scl ence ||

The overall results obtained on the students?o
project and the multiplying event in Slovenia highlights a high positive perception among the

students (Figure 33). As it can be seen in the Figure 33, in both periods (before, on the left;

and after, on the right of the Figure 33)thenumber of students who answ
is greater than 50% in most of the statements (turquoise colour in the Figure 33). Furthermore,
thenumber of the students who answer oO0Somewhat ti
colour in the Figure 33).
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YSovenia
Before After

100
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X
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‘ B Srongly disagree M Disagree [0 Agree E Srongly agree ‘

Figure 33. Comparison between the students' science interest before and after in each of the eight questions of the
guestionnaire. In red those students who are "strongly disagree" , in purple those who are "disagree”; in yellow those who

are "agree" and in turquoise

Although the overall results obtained about the interest
statistically significati

t hose

who are "strongly

of Slovenian students have not been
Ve, the tracking

isolation has pointed out a statistically significant change in three of the statements:
statements 3 (S = -196.0; p-value = 0.0395), statements 6 (S = 69.50; p-value = 0.0248) and

statements 7(S = -151.0; p-value = 0.0306).

Focusing on the statement 6 i S ¢ ieeésnngportant for
worlddb, the results underl.
of the studentsintheposttqu e st i onnair e
thetopof Figure34) , and none of t

helping us to understand the natural
nes t {yeestionbabe ands 7,84

AiStrongly Agreeo
he students

before or after. In addition, a positive change has been identified in the 60% of the students

who answer heprgqleedt ionmnai
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Sovenia
Interest_6. Sience isimportant for helping usto understand the natural world
45
Strongy agree 51 61

14

£ A

£ e |

B a

Disagree
Before After
Figure34. Tracking of changes in the studentsd6 answer to the state

the natur al wo rheldithand post (brithe right) qriest{oonaire of their participation in the OSS project and the
multipliers event. In red on the bottom those students who are "strongly disagree”, in purple those who are "disagree”; in
yellow those who are "agree"andint ur quoi se on the top those who are "strongly ¢

I n case of t hleenjoycence coersesdos anh @8 i7emce i s vaa ue t ¢
slightly but statistically significant change has been identified. Specifically, it has been
observed a decrease among t hose student s who wer¥Fe NSt
questionnaire (turquoise bubble on the upper left of the Figure 35 and Figure 36). In both,

AStrongly agreeo is the most selected answers Db
3, and 62% in case of the statement 7). However, the analysisofthnest udent sé tr ack ul
that an i mportant part of them change their ans

(45, 7% of the students in the statement 3, Figure 35; and, the 46,8% of the students in the
statement 7, Figure 36).
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Sovenia
Interest_3. | enjoy science courses

Figure35. Tracking o
and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red on the bottom

those students who are "strongly disagree", in purple those who are "disagree"; in yellow those who are "agree" and in
turquoise on the top those who are "stronglya gr e e 0 .

Srondy agree
Agee —
2
g
Disagree
Srongy disagree
I
Before After
f changes in the studentsd answer to the

Sovenia
Interest_7. Stience isvaluable to society

Before

22
Srondy agree 47 32
e
Agee -
2 Ny
&
Disagree
Srongy disagree —
I
After

Figure36. Tr acki ng
left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red on the

bottom those students who are "strongly disagree", in purple those who are "disagree"; in yellow those who are "agree" and

n

turquoise on

of changes in the

t he

top

those who are
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The analysis of the SI ov e-sfiicacyin sciencedbeford adaftea n s we r
their participation in the OSS project and the multiplying events underlines a highly positive
perception (Figure 37). These results are in line with those obtained by interest in science. In

this sense, results show that for the statemen
yellowinthe Figure37) and fADefinitely tiguwee?o gréup aroundihequ oi s
70% of the total of answers.

The overall analysis of the changes in Slovenian students perceived self-efficacy in science
before and after their participation in the OSS project and the multiplying event shows a slight
improvement (0.08). Nevertheless, the results could not be considered statistically significant.

Sovenia
Before After
100
80
60 —
S
40 |
20
0- ! ! ! ! ! ! ! !
Sf SAHf Sf SAf SAf Sdf Sf Sdf
Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12
B Definitely false M Somewhat false [ Somewhat true [ Definitely true

Figure 37. Comparison between the students' self-efficacy before and after in each of the four questions of the questionnaire.
In red those students who are "Definitely falseo, in purple
"Somewhat true" and in turquoise those who are "Definitely trt

The anal ysi s ddckin gree and post-questidnrsaides answers underlines that
students usually maintain their answers in both periods (Figure 38).
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Slovenia
BelfEfficacy_11. Work in science classes is easy forme

Definitely true

Somewhat true -

Rating

Somewhat false

Definitely falze—

Before After

Figure38. Tracking of changes in the students6 answer to the stat
pre (on the left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red
those students who are "Definitely falseo, in purple those wh
true” and in turquoise those who are "Definitely trueo.

The tracking analysis of t h e hattthe dnesh rersaékabla n s we r

change could be observed in the statement9fi |l get good no&igukes39)wheres ci en
52,4% of the students i mprove their perception
leftofthe Figure39) t o ADefinitely trueodo (turFpu®39)se bubt
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Sovenia
SIfEfficacy_10. | get good marksin science

Definitely true—

Somewhat true—

2
g
Somewhat false —
Definitely fase
I I
Before After
Figure39. Tr acki ng of changes in the studentsd answer to the staten
left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event In red those
studentswhoare'Def i ni tely falsed, in purple those who are "Somewhat f
in turquoise those who are "Definitely trueo.

However, as observed in the interest in science analysis, there are also some students who

in post-questionnaire have fewer desirable answers than in pre-questionnaire. An example
can be seen in the Figure 40, where 13 of the students that in pre-questionnaire answer
ADefinitely trueodo (tur gu oHigare40)aitdr the GSS projecttarde
the multiplier event answer A Somewhigute4d.r ue o
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Sovenia
SefEfficacy_9. Compared to others of my age | am good at science classes

Definitely true 33 29

Somewhat true—

\
/

Somewhat false

Definitely fase
Before After
Figure 40. Trackingofchanges i n the studentsd answer to the statement 9
science classesodo in the pre (on the |l eft) and post (othethe rig
multipliers event. Inred thosest udent s who are "Definitely falsedo, in purple th
who are "Somewhat true" and in turquoise those who are "Defini

843 Main results about studentsod career awar

For the analysis of the career awareness in science perception, we only consider those
Slovenian students who answer each question. In this sense, the number of answers obtained
(n) is different than in previous dimension and between questions. This is because most of
them are aged between 6 and 9 years-old and did not understand or could not answer
guestions about their career awareness in science.

The obtained results in this dimension have po
pre- and post- answers in comparison with the other two dimension analysed: interest and
self-efficacy.

As can be seeninthe Figure4l, A Very wel | i nf or me &igured) andrer (i
Al nf or medo Figure 41y aré theo most icammon answers in the statements 13
fscience-related careers that are available in the job market6 andi 1where to f
information about science-r e | at e d incbath questioanaire. On the other hand, in the

statements 15 and 16, the most common answer in the pre.questi onnaire i s

i nf or me d oFig@re 44). A skgbt improvement, not statistically representative, has been
observed in guedéenbesdappopet i n the bteps stutleats meedent s 1 E
take if they want a science-related careero6 a n camplo@ersidr companies that hire people

to work in science-related careerso .
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Yovenia
Before After

100

80

60

%

40 +

20+

0- | | | | | | | |
Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

B Nowell informed B Somewhat informed [0 Informed @ Very well informed

Figure4l. Compari son in each of the for question between students
after their participation in the OSS project and the multiplying event. In red those student s who are " Not well i
purple those who are "Somewhat informed"; in yellow those who are "Informed" and in turquoise those who are "Very well
informedo.

The tracking analysis of each question in isolation describes many changes between pre- and

post- questionnaire. As can be seen in the Figure 42, despite the positive improvement in
studentsé answers to more desirable answers (A
guestionnaire, many changes were observed between allthestud e nt s 6 answer s. Un
project partners we were dealing with very young students, mostly aged between 6 and 9

years old, who are not yet aware of most of the statements asked. Therefore, teachers need

to individually illustrate and explain them each statement individually, what could have led to

that many changes with the interviews. Additionally, young students at that age when they

are learning fast can change their ideas a lot, what could also contribute to the observed

result.

Page 66 of 404



MUL*IPLIERS

Sovenia
CareerAwar_13. Stience-related careersthat are available in the job market

Very well informed — 24 13

T
\‘(
P

Before After

Informed —|

Rating

Somewhat informed —|

No well informed —

Figure 42. Tracking of changes in the st udenlated@arearstbhavaa avalableih he st at
the job mar k(enthe left) and polste(onphe gght) questionnaire of their participation in the OSS project and the
multipliersevent. 1 n red those students who are " Not wel/l infor medo, i n
those who are "I nformed" and in turquoise those who are "Very

8.5 DISCUSSION OF THE OBTAINED RESULTS

While the statistical significance of our findings may not be overwhelmingly strong, there are
promising indications of a positive trend that instils hope regarding the impact of our designed
activities and approach on shaping attitudes toward the natural and life sciences. Slovenian
case study holds a unique position within the broader international consortium, as we primarily
engaged with young children in lower primary school grades. This distinctive focus is also
reflected in the results of our statistical analysis and this report.

In addition, as could be seen in the comparative analysis across countries, Slovenian students
have high punctuations in all the dimensions analysed (interest, self-efficacy, and career
awareness) in both pre- and post-questionnaire. This could also explain that the observed
impact of the OSS project is limited in some dimensions.

In contrast to other project stakeholders, we can discern notably positive outcomes in the
context of statement 6 (Science is important for helping us to understand the natural world).
Our utilization of the natural science backpack, which emphasizes not only learning but also
the joy of scientific exploration during leisure time, appears to have contributed to a more
favorable perception of how science can enhance our understanding of the natural world.
Furthermore, feedback from teachers during interviews highlighted that the children
thoroughly enjoyed the activities and found them highly engaging. Besides, they were able to
share their interest and excitement with their parents and thus nurture and share their interest
in natural and life sciences.

Additionally, there are unexpected but statistically significant (negative) results in statements
3 (I enjoy science courses) and 7 (Science is valuable to society). It seems that while primary
school children may initially harbor somewhat naive ideas about what constitutes a science
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project, their involvement in the MULTIPLIERS project has likely fostered greater awareness
and realism concerning the themes addressed.

The presence of predominantly affirmative responses, with students often selecting "definitely
true" or "somewhat true,"” in self-efficacy statement 12 stands out as a notable contrast when
compared to their responses to the remaining questions. This phenomenon prompts us to
consider whether primary school students might encounter challenges in comprehending
negative statements. It is plausible that the discrepancy in their responses to statement 12,
which presents a negatively phrased question, is indicative of a cognitive hurdle faced by
these young learners. Negative statements can sometimes pose a cognitive challenge for
primary school students, leading to a tendency to interpret them as affirmative statements
unintentionally. This phenomenon underscores the importance of considering the phrasing
and structure of questions when assessing self-efficacy and other related constructs among
this age group. To gain deeper insights into this issue, further investigation and perhaps
adjustments to the questionnaire or assessment methodology may be warranted.
Understanding the nuances of how primary school students interpret and respond to different
types of statements can contribute significantly to the accuracy and reliability of our
assessments in educational research.

These findings offer valuable insights, particularly considering that the other aspects of our
research align closely with observations made by our international project partners. They
should also be interpreted within the context of qualitative results we collected from the
interviews with teachers. They reported for example that:

AThe biggest c¢ h agthesanedae andfisdingadinaiskottfor reporting,
as we wanted to ensure that children had enough time for storytelling and
presentation. 0

ARThey (the kids) are particularly moti
handling them and feelv e r y scientific" and invent

ifnWe are aware that parents have differ
variations in behaviour. As for the children, they imitated their classmates (if they did),
because they liked the presented work and wanted to do the same themselves.
Therefore, it was not always the parents' decision, but rather the children's desire to
try the same thing because it sounded

AStudents were very eager to do somebuhi

vated
i ve a
ent

great

ng

had free hands to do everything they coul

Furthermore, teachers have raised a valid concern regarding the suitability of the interview
questionnaire for such a young population. They noted that the children often struggled to
comprehend the task, requiring significant interpretation and guidance. This potential lack of
clarity in communication could have introduced an element of subjectivity, potentially
influencing the recorded results. In particular, the teachers observed that the children faced
challenges in distinguishing between different gradations of quality, such as discerning the
nuances between "very good" and "just good." For these young learners, their worldview often
operates in a binary fashion, where things are either deemed "good" or "not good," without
much room for intermediate judgments. This aspect bears significance when interpreting the
results, as it appears that the most substantial changes occurred within different degrees of
the same category (e.g., variations within goodness or badness) rather than across distinct
categories. In light of these observations, it's imperative to consider the potential impact of
the questionnaire's complexity on the responses provided by the young participants, as well
as the implications for result interpretation.
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9 COMPARATIVE REPORT REGARDING THE FIRST IMPLEMENTATION

ROUND IN SWEDEN (UMU

9.1 INTRODUCTION TO THE TOPIC

Forests are a natural resource of great importance to the environment and climate. How
forests should be managed is a complex issue that is debated on many levels, in Sweden as

we l | as i n other countries. The t hepigomtheor e st
trade-off between forest management of production forests and forest protection for
ecosystem services, bi odiversity, and <climate

interests, and values, in forests make the question about management a potential conflict of
interest on different levels in society. For example, ensuring sustainable forest management,
continued provision of ecosystem services and maintained biodiversity include trade-offs
using the best available data and scientific knowledge as well as personal, cultural, societal,
and historical values. The authentic cases used in the implementation of the theme increase
students” ability to make decisions about forest-related issues. Insights into different
economic, ecological, cultural, and social perspectives on forests will enable students to make
compromises and develop different pathways for action. Through authenticity and connection
to students6 everyday |ives, the forest theme
self-efficacy for learning science. Further, it has great potential to provide a context for
engagement in activities aimed at the development of analytical and critical thinking
competencies by inquiry learning, argumentation, collaboration, communication, and
decision-making.

9.2 SUMMARY OF THE OSS PROJECT IMPLEMENTED IN THE FIRST
ROUND

The OSS project has been implemented by one teacher in two classes in upper secondary
school. The classes differ in that they belong to different programs in upper secondary school.
The students in one program focus on the study of economics and social studies and they
only have one, relatively short, course called Science studies, in which the OSS project was
implemented. The students in the other class belong to the Natural science program, where
they have several courses in Biology, Chemistry and Physics. Here, the OSS project was
implemented in the course Biology 1.

Overall, the teaching resources within the theme i For e st use Vvs Forest pt
issues closely relatedto UNOGs gl obal goal s presented in ATH
Devel opment 0 ( UtBaching atetal is prddaaced in collaboration between
researchers and teachers. The teaching material includes videos of interviews with
researchers about new results and ot her sdisausssohsoof hbwe they &alue the

forest; revisable PP-presentations; and activities to uncover different type of dilemmas or

conflicts of interest.

The OSS project was initiated by asking students to perform interviews with persons from
three generations (e.g., students, parents, grandparents, or other people) about their
relationship with and use of the forest, as well as how they view how forest use has changed
throughoutthei r | i fetime. The studentsd written ref/l
to the teacher. The students also prepared and performed a role play of a forest debate about
three controversial issues. To prepare for the debate, the students investigated authentic
media and literature and contacted experts for further clarification and guidance. A third task
was to perform an investigation of how the forest debate is portrayed by the media and
discuss the results with a journalist. This task enabled the students to engage in meaningful
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science-society interactions and development of critical thinking competence. The students
gained insights into the work and considerations of a journalist and highlighted core aspects
that distinguish journalism from opinion-makers with other agendas.

The multiplying event: Knowledge dissemination was promoted as students were asked to

meet their interviewees again after having participated in the theme-related activities. The

students were asked to summarize and reflect on the exchange of knowledge, values, and
experiences they gained from the three activities and finally consider how to re-connect to

the family members and acquaintances they interviewed. Although this does not constitute

what may be considered a traditionalopen-s c ho o |l i ng e vseatetimplementstion s ma | |
offered other possibilities such as creating a foundation for continued discussions with

family members about the complex SSI.

A complete description about the activities and their didactical approach can be found in the
MULTIPLIERS project toolkit (link).

9.3 OVERVIEW OF THE DATA COLLECTION

Theme Forest use vs. Forest protection

Institution UMU

Country (city) Sweden (Ornskoldsvik)

Sample (N) 24

Moment of the data collection Before the implementation of the OSS project

Target of the participants Upper secondary students (16-18-years-old)

How data has been collected Online Forms in Swedish

Sample 1 teacher interviews, 12 student interviews, and 49
student reports

Moment of the data collection After Phase 2 of the TLS was finished

Target of the participants Students and teachers

How data has been collected Interview of one teacher
Focus group interviews of students from two classes
(two programs in upper secondary school)
Participant observations
Student reports

9.4 MAIN RESULTS IN SWEDEN

In the following sections we will first share relevant results concerning student interest, self-
efficacy, and career awareness basedonthepre.questi onnaire devel ope
project. Only one <class of the Sweqléast®mairs.t ud
Hence, we will also report on results concerning interest, self-confidence and career
awareness based on interview data from students in the two classes, and from interview with

the teacher.

d
en

Probable reasons for only having quantitative data from the pre-questionnaire, and not the
post-questionnaire, to report in this deliverable are as follows: The teacher handed out the
link to the online pre-questionnaire to both classes at lessons in the beginning of the project.
Students from the natural science program continued to work on the other tasks during the
lesson. Neither the teacher nor us (at UMU) realised that students had not filled in the pre-
guestionnaire until more than one third of the project time had elapsed. At that point, we
judged that it was too late to fill in a pre-questionnaire. The students from the economy-
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program used the opportunity to fill in the pre-questionnaire during the lesson. They were also
asked to fill in the post-questionnaire after the theme had ended. However, the course
AScience studieso, in which the theme was incl
the students were asked to answer the questionnaire, they did not (find time to?) do it before
the summer holiday started. The teacher only taught the student group in that specific course,
so she did not meet them once the course had ended. However, she contacted them and
gave them the link to the post-questionnaire. After a few reminders, we judged that it was not
reasonable to press the teacher and students any further. Still, the teacher was very helpful
and reminded the students again in the beginning of the subsequent semester and we still
await the outcome of this reminder. If we obtain post-questionnaire results of these students,
a statistical analysis will be included in future reports.

In this report, the results have been obtained from the statistical analysis of the economy-
progr amme studentso6 r e-syesionsagey ther @drticipagon i( the ©SS
project on the theme AForest use vs. forest pr

A complete version of the data analysis done and the complete results for all questionnaire
items and variables are included in the annex of this document (link).

941 Mai n results about student sd interest i n

The results, regarding studentimgdhthe@SSerojectsand i N s ¢
the multiplying event, highlight that students recognize the interest of science for the society
and the comprehension of the world (statements 6, 7 and 8 of the questionnaire). In this
sense, as can be seen in Figure 43, more than 90% of the studen

Agr e e 0 cienbeaig impdrtant for helping us understand the natural worldo (yel | ow a
turquoise colours in the stateme nt 6) and AScience is valuabl
turquoise colours in the statement 7). In addition, around the 80% of the students have
positive ideas (students who AAgreedo or AStron
tounderstandaround me o6 (yell ow and tur quoiigue43.0l our s i
On the contrary, when the statement iI's about

perception is very low (statements 1, 2, 3 and 5). It is especially notable that almost all the

Swedi sh students fADisagreed@Dorndg Sscbobegktg Dbssa
favour it e(pugple brired cotoursirsthe statement 2, Figure 43) and around 80% of

them do not érejedbytthlae ¢ & ipgrplefoeredecaauns is thesstatement

3, Figure 43).
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Swveden
Before

Interest 1  Interest 2 Interest 3 Interest 4  Interest 5 Interest 6  Interest 7 Interest 8
%

B Srongly disagree B Disagree [0 Agree B Srongly agree

Figure 43. Students' science interest before their participation in the OS project in each of the eight questions of the
guestionnaire. In red those students who are "strongly disagree", in purple those who are "disagree"; in yellow those who
are "agree"andinturquoi se those who are "strongly agreeo.

The comparison of results from the pre-questionnaire with students from other countries
show that the Swedish students report the lowest interest of all. We are not surprised by
that since these students actively have chosen a program with less science and instead
chosen a program with a major in economics and social studies.

Focusing on the analysis of the answikipaonmf t he
the OSS project and the multiplying event, we can observe that the majority of them have a

positive perception on their self-efficacy (Figure 44). In this regard, the analysis underlines

t hat around half of the students (48] 8%pttlgow:
mar ks i n (twquadise colow id the statement 10, Figure 44); and more than a half of

them (54%) thought thatfAwotr ki si ni ssocmeewhcaet ctlrausesoe !
(yellow colour in the statement 11, Figure 44).

These results are in contrast wi-éfftactwhenthet udent
compare themselves with others. | n t lcomparedens e,
to others of my age | am good at science6 ( st at ement 9) , 37,5% of t

Adefinitely falseo0 (Fgwadd4)c odro ufrs d me vsh aatt efmelnge ® , |
statement 9, Figure 44).
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Swveden
Before

SAf Efficacy 9 SAf Efficacy 10 SAf Efficacy 11 Sdf Efficacy 12
%

B Definitely false B Somewhat false [0 Somewhat true B Definitely true

Figure 44. Students' self-efficacy before the OSS project in each of the four questions of the questionnaire. In red those
students who think that the statement is "definitely false", in purple those who think that is "somewhat false"; in yellow those
who thinkthati s " somewhat true" and in turquoise those who think tha

943 Main results about studentsd career awar

The results obtained before the studentsod part
event have pointed out that a low perception of being informed about the science-related

careers and the job market in science (Figure 45). This perception is notably in the statement

16 where 79,2% of the sweldkentsefdeméd&mphbeengt i
companies that hire people to work in science-r e | at e d (redacolaurir tedstatement

16, Figure 45).

On the other hand, it seems that s-telatedecarders have
t hat are available in the job marketo where n
Asomewhat i nf or med ostatementlpg,IFigurect®.l our i n t he
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Sweden
Before
100
80
60 —
40,
20
0,
Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16
%
M Nowell informed B Somewhat informed [ Informed
Figure45. Studentsd6 career awareness in science in Sweden before t
of the questionnaire. Inredthosest udent s who are "strongly disagreeodo, in purple
who are "agree" and in turquoise those who are "strongly agreece

9.5 DISCUSSION OF THE OBTAINED RESULTS

The above mentioned results regarding the stud
studi es perfor med within t he project AThe
(https://www.miun.se/en/Research/researchgroups/roses/) demonstrating that a large group

of Swedish students at secondary school level do not find science education interesting, even

though they state that it is important for the society (Jidesjo, A., Oskarsson, M. & Westman,

A.-K., 2021; Westman, A., Jidesjo, A. & Oskarsson, M., 2022). The students in the economy

class al so expressed vievwuutl iike ifss amiognce® meg hii mj
during the group discussions. Statements like that was not put forward by students in the
Biology-class from the Science program.

The comparison of results from the pre-questionnaire with students from other countries show
that the Swedish students report the lowest interest of all. We are not surprised by that since
these students actively have chosen a program with less science and instead chosen a
program with a major in economics and social studies. Even though the students reported a
very low personal interest in science, they reported relatively high self-efficacy related to
science. A probable explanation to this can be found in the Swedish national statistics
(https://www.skolverket.se/skolutveckling/statistik/sok-statistik-om-forskola-skola-och-

vuxenutbildning) which presents statistics about who the students choosing the different
programs are (e.g., statistics on what grades from lower secondary students have on average
to be able to enter a specific program at upper secondary school). Students entering both
the economy program and the science program do have high grades and are ambitious and
engaged in the future (and in future studies). This engagement can also be seen in the
reported high values on statement 6-9, and from the observations during the role play.
Furthermore, both classes were very engaged in the role play about future use of forests in
fictive cases. All students were active and wanted to be part in the decision-making process
for the different cases. The observations revealed that students in the science program gave
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more elaborated science-based arguments for their suggestions. The students from the
economy program were more engaged and active in learning about the democratic process
involved in the consultation day. Hence, both groups showed self-confidence concerning their
learning and capability.

In addition, Tthe results from the pre-questionnaire about the students in the economy
program reporting low awareness about available jobs and companies within science related
jobs are not surprising. As mentioned before, they have already made their first choice
concerning future careers. The students can still change their mind and future careers within
science are possible. Another important aspect of meeting researchers in science and role-
models in other areas of science are to receive implicit (and explicit) information about the
nature of science. Information about how scientists work, and to get insights about the
tentative, subjective, creative, and collaborative aspects of the work, are important to be better
at critically evaluate information. Hence, meeting with role models is important for future
science careers, to overcome the black and white picture of a scientist, and more importantly,
to be better equipped in the age of misinformation. Moreover, the continued need of recruiting
people to forest research and forestry further emphasizes the importance of the topic for
future generations and for stakeholders currently involved in the forest.

Apart from the results obtained by observations and interviews with the teachers and the
students that are reported above we have also analysed the students written report
concerning the task Athree generationso.

interview and the feedback the students provided to the informants. Students in the two
participating classes had varied backgrounds and times of residence in Sweden and
therefore, choices to interview family members promoted a shared knowledge and
understanding between people of different cultural backgrounds and ages. By interviewing
those who came from a multitude of cultures and types of environments the activity promoted
a broader understanding among students of the complexity and existing perspectives on the
SSI . St u deffinatysf@r leanenyy $cience was promoted when they were asked to
formulate the questions and engage in conversation about issues that they may not previously
have been thoroughly familiar with. To construct effective interview questions and converse
about complex issues, the students were required to explore the background of the problem

The

so that they felt comfortable intheroleof i nt ervi ewer . Studentso i

been promoted by them noticing that relatives and acquaintances all held some view of the
forest issue, regardless of whether it was limited or extensive.
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10 COMPARATIVE REPORT REGARDING THE FIRST IMPLEMENTATION
ROUND IN ITALY (IREN

10.1 INTRODUCTION TO THE TOPIC

Water management is crucial to sustainable development, because clean freshwater and
sanitation services are essential to human health and well-being. (UN, 2015; UN, 2023;
WHO, 2022). While substantial progress has been made to achieve the integrated
management of water resources, billions of people still lack access to safe drinking water and
sanitation. Furthermore, water scarcity is one of the major challenges of our times and
threatens to get worse in the next few years due to climate change and population growth.
Considering water drinking habits, Italians consume the most bottled water per person in
Europe. There are over 600 domestic Italian bottled water brands, which means that about
600 different bottled water brands are sourced in Italy. An Italian's average amount of water
is nearly half a liter, and over half of the population prefers bottled water to tap water. This
implies a high environmental impact in terms of production of waste and pollutants. Many
beliefs are related to preconceived ideas rather than to actual experiences or product
characteristics: tap water is controlled every day, is safe to drink and has usually a good taste.
Regarding sewage management, "Not In My Back Yard" is an usual battle cry of residents
from areas that are being considered for a new sewage treatment plant. Securing social
acceptance is important, as wastewater treatment plant play a significant role in reducing
environmental pollution caused by direct discharge of sewage in water bodies. Furthermore,
inaction in meeting wastewater targets and complying with the legal requirements set by the
European directives is coming at a high price and implies court action and/or fines for
administrations.

10.2 SUMMARY OF THE OSS PROJECT IMPLEMENTED

With MULTIPLIERS, schools and communities are engaged to increase their scientific
understanding of water management and sustainable use and to debunk common myths and
fake news, encouraging good habits to protect water resources and safeguard the
environment.

The I talian experience aimed at working out
changes in water consumption and perception.
The TLS included the following set of activities:

A1l Presentation of local water management: quality, processes and facilities

A2Debate ATap Water vs Bottled Watero

A3Aut hentic | earning task AYour home/ school

A4 Water Blind Tasting
A5 History research on local water systems and uses

E e ]

A complete description about the activities and their didactical approach can be found in the
MULTIPLIERS project toolkit (link).
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These were followed by different multiplying events, such as:

1 Water Blind Tasting sessions for families and other students

1 Water tasting and analysis addressed to the general community (organized, in
cooperation with Pause Atelier dei Sapori on the occasion of the World Water Day
2023)

1 An exhibition on local water history and quality organized at the school premises

1 Two training courses addressed to over-50 year-old participants, organized in
cooperation with the informal learning provider Cooperativa Reggiana Educatori.

10.3 OVERVIEW OF THE DATA COLLECTION

Theme Clean water and sanitation

Institution IREN

Country (city) Italy (Reggio Emilia)

Quantitative data

Sample (N) 36

Moment of the data collection -Before the implementation of the OSS project

-After the implementation of the OSS project and the
multiplying events

Target of the participants Upper secondary students (16-18-y e a-old) 6

How data has been collected Online Forms in Italian language

Qualitative data

Sample 18

Moment of the data collection After TLS and multiplying events

Target of the participants 3 teachers & 15 students

How data has been collected Interviews and feedback from students focus groups

10.4 MAIN RESULTS IN ITALY

I n the foll owing sections we will share the
on Il talian st udent-sfftacy and Gafgr awarenessrinessidnce. Thesd f

results have been obtained from the statistical analysis before (pre-questionnaire) and after
(post-questionnaire) their participation in the OSS project on the topic of clean water and
sanitation and their participation in a multiplying event where they share their knowledge on
this topic with the wider community (e.g.
report we focus on those variables and items of the questionnaire in which the pre-post
comparison of results shows interesting differences. A complete version of the data analysis
done and the complete results for all questionnaire items and variables are included in the
annex of this document (link).

In the case of the Multipliers project in Italy we can say that, according to the participating
students' self-reports before and after their participation in the OSC project and Multiplying
event, this participation has not had a statistically significant impact in the three studied
variables: interest, self-efficacy and career awareness in science (Table 13).
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Table 13. Overall results of the statistical comparison of the pre and post questionnaire of the Cypriot students obtained in

the three dimensions of the questionnaire: interest in science, self-efficacy in science and career awareness in science.

Tests for Location: Mu0=0

Label for
Test for Test Test
Dimension Country VarName Location Statistic _ Statistic P Value
Interest in Italy diff_Interest_mean Signed Rank S -97.50 0.0206
science
. ) Italy diff_SelfEfficacy_mean Signed Rank S 34.50 0.4545
Self-efficacy in
science
Career Italy diff CareerAwar_mean Signed Rank S 57.50 0.0247
awareness in
science
Analysis of the difference in students?o

answer

(Figure 46) shows a similarity in the change observed. However, it has been observed a
slightly positive greater change in the career awareness dimension (0.08) and self-efficacy

(0.03)thaninthestude nt s 6

i nter é9HI3). i n

science (

Difference After - Before

Ity

@)

o

o

I
diff_Interest_mean

\
diff_SdfEfficacy _mean

I
diff_CareerAwar_mean

Figure 46. Differences in the main values observed for each of the dimension analysed: interest on the left, self-efficacy in

10.4.1

the middle and career awareness on the right.

Main results about studentséinterest in science in Italy

The over al

resul

ts of t he

talian studentsbd

they have a greater idea about the relevance of science in and for the society (statements 6,
7 and 8), than a personal perception of interest (statements 1, 2 and 3) (Figure 47).
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Ity
Before After
100
80
60 —
RS
40 —
20
00— [ [ [ [ [ [ [ [ [ [ [ [ [ [ [
/A A/ A A A A A A A A A A A
o . O, T P 0 O O O O O T O O O O,
V R @ Ty T8 e TS e TR e e TS e T e
M Srongly disagree B Disagree [ Agree [ Srongly agree ‘

Figure 47. Comparison between the students' science interest before and after in each of the eight questions of the
guestionnaire. In red those students who are "strongly disagree" , in purple those who are "disagree”; in yellow those who

are "agree"andinturquois e t hose who are "strongly agreeo.

I n addition, the obtained results from the com
the OSS project and the multiplying event in |1
answers. In this sense,thenumber of students that answer in

yellow in the Figure 47 and fAStrongly agrrge®47)impret and postoi s e i
guestionnaire are the same in most of the statements. An example of this stability in the
student sd answer s [gure #8thatlfoeus enerackingithe changes in the
studentsd answer . I'n the figure, only 4 of th
statementi | r e al | o/ elktwekrequestiorinares. Similar results have been obtained

for the statements 4, 6 and 8.
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Itay
Interest_1. | really like science
10
Srondy agree
Agee —
2
g
Disagree
Srongy disagree
I I
Before After
Figure48. Tracking of changes in the studentsdé6 answer to the stat

post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red on the bottom those
students who are "strongly disagree", in purple those who are "disagree"; in yellow those who are "agree" and in turquoise
onthetopt hose who are "strongly agreeo.

Nevertheless, the tacking analysis also underlines that the students who have extreme
answer s, those who WAStronkdure 49Di agrieSead ohnigh yr e\
turquoise in Figure 49), slightly decrease in post-questionnaire. An example is the obtained
resultsforthes t at e m®ciertce iSverfirelevanttomed where the 100% of tl
thatinpreequesti onnaire AStrongly diRFgarg49eckaogethéirn r ed
answer to AStrongly Agreeo ( iFiguretd4@)rimg the poste o n
questionnaire, and the 53,3% of the stude nt s6 t h

turquoise on the left of the Figure 49) change t
of the Figure 49)

AStrongly agreec‘)

at
heir answer to Agr e
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Itay
Interest_5. Scienceisvery relevant to me

Srondy agree

Agee —
2
g

Disagree

Srongy disagree

I I
Before After
Figure49. Tracking of changes in the studentsd answietheptedfonthdhe st at €

left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red on the
bottom those students who are "strongly disagree", in purple those who are "disagree"; in yellow those who are "agree" and

in turquoise on the top those who are "strongly agreeo.
10.4.2 Main results about s t u d e gelf-efficacy in science in Italy
The overall analysis of the studentsd interest

the multiplying event highlights that results in both periods are quite stable and mostly focus

on middle answers such as figuoerb@ w haantd ffiad osneeow h(aitn
(in yellow in Figure 50). These results are in line whit the obtained in the previous dimension

of interest.

The results also have pointed out that most of them have a quite good perception of their

marks in science in both periods (statement 10). In this regard, 77,8% of the students in pre-
guestionnaire and 75% inthepost-qu e st i onnaire answer ASomewhat
statementil get good mdrmykllswinthe Fgue5@)n c e o

Their perception is not that good when the statements relate to their own self-perception and
feelings (statements 9 and 11). As can be seen in Figure 37, the most common answer before
and after the OSS project and the multiplying

Figure) for the statements i Compared to others of my age | a
(statement9)and iWor k i n sciemcyg ¢ lo(atatemenll). Nevegheless,

considering thleomtlaopgpenleems s 1®h din 0i twhceornee smotsot  soOC
students answer A S o me wh aFigurd 58)| weecannof affi thatutmap | e i r
Il talian studentsd have -dficabyancscigmeer cepti on of t he
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Ity
Before After

%

\ \ \ \ \ \ \ \
Sdf SAf Sf Sdf Hf Sf Sf SAf
Efficecy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

B Definitely false B Somewhat false [0 Somewhat true [ Definitely true

Figure 50. Comparison between the students' self-efficacy before and after in each of the eight questions of the
guestionnaire. In red on the bottom those students who answer, "Definitely false", in purple those who answer "Somewhat
false"; in yellow those who answer "Somewhat true" and in turog

The underlined stability observed in the Figure 50 it is also observable in the tracking analysis
of the studentsd answers be fFgureb5l,avhelde 583%wha . An

answer ASomewhat t rFigwwedsl)@nd70%ywhd ahsvevr | MS o mewhat f
(in purple in the Figure 51) maintain their answer in both periods.

Itay
SelfEfficacy_9. Compared to othersof my age | am good at science classes

Definitely true-| @
7
Somewhat true— 12 12
2
&
Somewhat false |
Definitely fase—
I
Before After

Figure 51. Tracking of changesinthe st udent sé answer to the statement 9 ACompar

science classeso in the pre (on the |l eft) and post (othethe rig
multipliers event. In red on the bottom those students who answer, "Definitely false", in purple those who answer "Somewhat
false"; in yellow those who answer " Somewhat true" and in turoc
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The bigger positive changere-amd pasthqestorinaird kamet s 6 ar
been identifi ed fWorkintsderce dassediseeasy fotmed 1wliier e ar ou
t h

60% of e students that answer fiDefFigunei5el vy f
change their answer to ASomewh aRigurée%2).|sthedsanfei n pu
statement, 28% of the students that before ans
Figure52) al so i mprove their ans we fgeestibnoairéi(ldygefioeewh at

on the left in Figure 52). Authentic learning tasks (such as analysis and discussion on
distributed and bottled water), meetings with industry experts and on-field knowledge of

technol ogi cal processes could contribute to I m
Italy
SefEfficacy_11. Work in science classesis easy for me
Definitely true-
7
Somewhat true— 9 15
2 6
by
14
Somewhat false —
Definitely fase—
I I
Before After
Figure52. Tracking of changes in the students6 answer to the stat

pre (on the left) and post (on the right) questionnaire of their participation in the OSS project and the multipliers event. In red
on the bottom those students who answer, "Definitely false", in purple those who answer, "Somewhat false"; in yellow those

who answer " Somewhat true" and in turquoise on the top those v
10.4.3 Main results about s t u d e gateexr wareness in science in Italy
The overall anal ysi s o f-andpost-ggestiontharesidenfifiescareewe r s i

awareness in science the studied dimension with a better positive impact. Despite there is

not a statistical significance on the change, the Figure 53 shows in the post-questionnaire a
reduction of the @ANocFiguedd)|l ainmfedvtSmdend ® nfiom meed i
in Figure 53) answers in all the career awareness statements.
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Ity
Before After

%

Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

B Nowell informed B Somewhat informed [0 Informed @ Very well informed

Figure 53. Comparison in each of the for questonb et ween studentsd career awareness in s
their participation in the OSS project and the multiplging eve
those who are "Somewhat informed"”; in yellow those whoare " I nf or med" and in turquoise those

The tracking analysis of the studentsd answers
career awareness of Italian students in the statement15fi The st eps students n

they want a science-related scienceo. The results obtained from t
statement wunderlines that f@ASomewhat i nHigare medo
54) and ANot well i nfor medo ( Bidgure b wevefthetmbse st ud

common answers in pre- guestionnaire. However, more than half of students (53,8%) who
consider themsel ves i Meostonnaed (ih red in Figune B idnprové n pr e
their answers in the post-questi onnaire to @ASomewhFgure 54nf or me
Similarly, 57,1% of those who ans Wwigure 54 8lsome wh at
improve their ideast o fil nf or me d &igulei54) inpastguestannairen After the
participation in the OSS project and the multiplier event, the most common answers changed

to Al nformedo (47, 2% oFfgurdbd)e asnt di dieShanse wh ant yien fl corv
of the students, in purple in Figure 54)
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Itay
CareerAwar_15. The steps students need to take if they want a science-related science

Very wel informed | @ @

Informed — 8 17

Rating

Somewhat informed —

No well informed —

Before After

Figure54. Tracking of changes in the studentsd answer to the

science-r el at ed s ci e n ctiedeft)iamd pasthos the@right) quyestionnaire of their participation in the OSS project
and the multipliers event. In red on the bottom those students who answer, "Not well informed", in purple those who answer,
"Somewhat informed"; in yellow those who answer "Somewhat informed" and in turquoise on the top those who answer "very
well informedo.

In a similar way as observed in the Figure 54, the tracking analysis of all the statements
related to students answers in both questionnaires also outlines many changes between pre-
and post- questionnaire. These results contrasts with the stability observed in the other two
analysed dimension (interest and self-efficacy). This is due to the activities included in the
TLS, involving meeting with experts and knowledge of possible careers in the science field.

Some of the studentsdéd qualitative feedback

project for the acquisition and development of skills that could be needed for future jobs.
10.5 DISCUSSION OF THE OBTAINED RESULTS IN ITALY

All the teachers involved underlined the importance of the project initiatives in enhancing

i nclusi on, i mpr ovi ngd esperimengng difetent karring appréachesl s

stat

sho

a

according to the studentsdé personal character.i

allowed a strict cooperation between teachers of different subjects in multidisciplinary
activities.

Despite some negative outputs from the questionnaires, qualitative surveys underline positive
feedback from the students, who, in particular, express their appreciation for a project that
offered them the opportunity to apply their knowledge to everyday life and to acquire
awareness on all the water-related job opportunities for possible future career paths. They
were challenged to solve problems, increased their ability to work as a team and acquired
self- efficacy, through interaction with other stakeholders.

The TLS, including many learning and multiplying approaches (debate, authentic learning
task, historical research, water bling tasting and analysis, meeting with experts and visit to
water plants) allowed students to explore the SSI, water, from different points of view, also in
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relation to the local situation. They could understand the complexity of managing a resource
which is often taken for granted, both in the past and nowadays. They appreciate the
possibility to apply theoretical knowledge for dissemination purposes and replicate
experimental activities out of the school lab: this enhanced their perception of science as fun.

A negative outcome in questionnaires before TLS is the low degree of self-efficacy: from the
qualitative comments after the multiplying events, it appears that many students are surprised
and satisfied by the experiences and the achieved results.
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11 COMPARATIVE REPORT REGARDING THE FIRST IMPLEMENTATION
ROUND ACROSS COUNTRIES AND CONSIDERING GENDER
VARIABLES
11.1 INTRODUCTION

After analysing the i mpact of the MUL Teffiddtyl] ERS
and career awareness in the participant countries one by one, in the following section we

share the results obtained from the comparative statistical analysis of each of the studied
dimensions of interest, self-efficacy and science career awareness. This is done first
considering the variable of country where the OSS project has been implemented (Germany,

Cyprus, Spain, Slovenia, Italy, and Sweden) and second, considering the variable gender of

the participants (female, male and no identified).

We only include, as part of this report, those aspects that have been outlined more relevant.
A complete version of the data analysis and the results obtained in the comparative report
are in the annex of this document (link).

11.2 SUMMARY OF THE OSS PROJECT IMPLEMENTED

In the first implementation round, each of the partners of the MULTIPLIES project have
developed, implemented, and evaluated an Opens Schooling Science (OSS) project.

As explained in the introduction of this deliverable, all OSS projects share some common
characteristics such as the participation of different stakeholders in the design,
implementation, and evaluation process. However, each of the OSS projects focuses on a
different socio scientific issue (SSI) (e.g., Antimicrobial Resistance in Cyprus, Forest use
versus forest protection in Sweden...), and has been implemented with different age groups
of students. In this regard, for example, in Slovenia the OSS project was implemented mainly
with primary school students; in Cyprus, Spain, Sweden and Germany projects were
implemented with low secondary students; and Italy the students who participated where
mostly from upper secondary.

A complete description about the characteristics of implementation (topic, country of

I mpl ementati on, student s&6 ag erizeddnuhe ddble dimthiset c . )
document. Additionally, a further explanation of the specific activities designed and
implemented can be found in the report of each country and also in the MULTIPLIERS project

toolkit (link).

11.3 MAIN RESULTS ABOUT THE COMPARISON ACROSS COUNTRIES
11.3.1 Main results about studentsod interest

The analysis of the interest in science before
initial differences between countries (Chi-Square = 44.45; p-value < 0.0001) (Figure 55).

The results emphasize that, already from the beginning, the participants have a notable
interest in science in all countries (range between 2,81 and 3,52). Mean values further outline
that students who report the highest interest before participating in the OSS projects are those
from Slovenia (mean 3,53), followed by Italy (mean 3,33) and Germany (mean 3,40). In
contrast, students from Spain (mean 2,81) and Cyprus (mean 3,05) have lower mean values
in this dimension. Notably, in both of the latter countries, but particularly in case of Spain, a
wide typical deviation is observed, as indicated by whiskers in Figure 55. This suggests the
existence of a considerable dispersion in the data among Spanish students.
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Figure55. Di f ferences on the studentsdé interest in science mean Vv

the OSS projects (pre-questionnaire). The length of each box (in blue) represents the existing difference between Q1 and
Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The whiskers determine the
rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the typical ones.

Af ter t h e SHcipatioheimdns 6f the RIULTIPLIERS OSS projects, a statistical
analysis of their interest in science has been conducted. Significant differences between
countries have been obtained (Chi-Square = 45.61; p-value < 0.0001) (Figure 56).

The results obtained indicate that student so
countries, without changes in their rankings. In this sense, Slovenia (3,43), Italy (3,31), and
Germany (3,34) maintain their positions as the countries with the highest mean values, while

Cyprus (3,24) and Spain (2,87) are those with the lowest rankings.
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Figure56. Di fferences on t Iciencesnteand/aue in sagh of tmetcaimtriesafter thair pasticipation in the
OSS projects (post-questionnaire). The length of each box (in blue) represents the existing difference between Q1 and Q3.
The line in the box indicates the mean of the values and the diamond indicates the median. The whiskers determine the rang
of the typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the typical ones.

The comparison between t he meanenceddfoneeand aftef
their participation in OSS projects has pointed out statistically significant results between
countries (Chi-Square = 22.56; p-value =0.0002) (Figure 57).

Across most countries, the results wunderli

and post-questionnaire. However, there is a slight improvement in those countries which
initially showed lower interest values, such as Cyprus and Spain. For instance, in Cyprus we
observe a positive change of 0,20 in the mean value and 0, 25 in the median value indicating
increase of studentsd6 | nt er est . I n the case of Spain
observed in the mean value (0,06). Due to the improvement observed in Spain, the overall
mean value after students6é participation i
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Figure57. Di fference in the studentsd answers bef orirdereatindcieacé t er par

in each of the countries. The length of each box (in blue) represents the existing difference between Q1 and Q3. The line in
the box indicates the mean of the values and the diamond indicates the median. The whiskers determine the rang of the
typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the typical ones.

11.3.2 Main resul ts abo-efficacy ingaleacet s 6 sel f

Similar to the analysis conducted woanalyseadthed ent s 6
st ud e n teffidacy befotefand after their participation in the OSS projects across all
countries and assessed the differences in their answers in both periods.

A statistically significant di fferenimepsee- acr o
guestionnaire have been observed (Chi-Square = 44.41; p-value < 0.0001) (Figure 58).

When considering the mean values for self-efficacy (ranged between 2,6 and 3,45), they are
slightly | ower than observed for studentsod inte
each country, German students are those who have the highest mean value for self-efficacy

in the pre-questionnaire (3,45), with more than 0,5 points than the following countries.

Slovenian and Cypriot students follow them with mean values of 2,91 and 2,89 respectively.

In contrast, Spanish (2,75) and Italian (2,6) students seems to be those who have a lower

self- efficacy in science.

Additionally, there is an important range in the standard deviation (indicated by the whiskers
in the Figure 58), especially in the three countries where students declare lower self-efficacy
perception: ltaly (standard deviation: 0,51), Spain (standard deviation: 0,60) and Cyprus
(standard deviation: 0,62).
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Figure58. Di f f er enc es o-efficachin scienceumkanivdlug id easheof tie countries before their participation
in the OSS projects (pre-questionnaire). The length of each box (in blue) represents the existing difference between Q1 and
Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The whiskers determine the
rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the typical ones.

Aft er spaurdteincgispati on in the MULTIPLI ERS project
self-efficacy in science also outlines statistically significant differences among countries (Chi-
Square= 45.29; p-value < 0.0001) (Figure 59).

The analysis pointed out similar trends between pre- and post-questionnaire answers. When
comparing the mean values across countries aft:e
(Figure 59). The first group with average scores above 3, consisting of Germany (3,29) and

Cyprus (3,03). In contrast, the second group have averages scores ranging between 2,64

and 2,85, consisting of Slovenia (2,85), Spain (2,75) and Italy (2,64).
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Figure59. Di f f er enc e s o fficacy im scericeirdeamvalge én eacte df the countries after their participation
in the OSS projects (pre-questionnaire). The length of each box (in blue) represents the existing difference between Q1 and
Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The whiskers determine the
rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the typical ones.

As previouslymentoned, the analysis of c heficagyansprebaad we e n
post-questionnaire underlines a consistent stability in the results before and after their
participation in the OSS projects (Figure 60). This analysis also underscores statistically
significant differences among countries (Chi-Square = 11.89; p-value =0.0182).

The results highlight a pos tefficaoy & science in Gypresne n t
where the mean value improves by 0,15 points (from 2,89 in the pre-questionnaire to 3,03 in

the post-questionnaire). On the contrary, German students are those who have a lesser
improvement, with a difference in the mean value of -0,19 (from 3,45 in the pre-questionnaire

to 3,29 in the post-questionnaire). Nonetheless, as it previously noted, German students
continue being those who have the highest self-efficacy levels across both periods, with a
difference from other countries.
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Figure 60. Difference in the studentsd6 answers before fficdcyiafter pa

science in each of the countries. The length of each box (in blue) represents the existing difference between Q1 and Q3.
The line in the box indicates the mean of the values and the diamond indicates the median. The whiskers determine the rang
of the typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the typical ones.

The analysis of the self-efficacy statements in the questionnaire (statements from 9 to 12),

show statistically significant differences 1in
12A1 " m hopel ess wheninitwb coonties€CGyprus and Spain)e nc e 0
Additionally, in the other countries (Germany, Italy, and Slovenia) results also reveal a

positive change but, not statistically significant.

11.3.3 Main results about studentsod career a

Finally, a statistical anal ysis of the studerl
participation in the OSS project, along with a comparison between the obtained answers in
both periods, has been conducted.

In the pre-questionnaire, results outline significant differences between countries (Chi-Square

=42.61; p-value < 0.0001), as illustrated in Figure 61. In this sense, the analysis has pointed

out that studentsd answers in the career awar e
possible 4 points. These values are generally lower across all the countries compared to the

results obtained in other dimensions analysed, such as interest (Figure 55) and self-efficacy

(Figure 58).

When examining the mean values differences among participants, Slovenian students are
those who have highest career awareness (2,76), followed by German students (2,35) and
Cypriot students (2,09). In contrast, Spanish (2,06) and Italian (1,89) students have lower
career awareness compared to others. These outcomes align with the observed in the
previous dimensions analysed.

Additionally, a wide range in the standard deviation has been observed (indicated by the
whiskersin Figure61) . Thi s result indicates the existenc
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regarding their career awareness in science, particularly notable in Slovenia (standard
deviation: 0,73) and Spain (standard deviation: 0,67).

4.0 o —
3.5

()

S

g 30

5 o

IS

8 25-

:

<

&

§ 20 o
N l l l
1.0 — ——

I I I I I
Cyprus Germany Itdy Sovenia Fain
Country

Figure 61. Di fferences on the studentsd car e eirofteweantres eefore theirn

participation in the OSS projects (pre-questionnaire). The length of each box (in blue) represents the existing difference
between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The
whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

The anal ysis of -questiennaré¢ anslvers regar@ingghe sareer awareness
also outlines statistically significant differences among countries (Chi-Square = 26.95; p-value
< 0.0001) (Figure 62).

scien

Results highlight a similarity betwe e n them and t he student so i

questionnaire. In this sense, the mean values of the answers in post-questionnaire fall within
the range of 2,81 and 2,19 (Figure 62), which, although slightly improved from the pre-
questionnaire, remain the lowest mean values when compared to other variables analysed
(interest and self-efficacy).

When focusing on the mean v awareness infach countlyea
similar trend to the pre-questionnaire emerges. Slovenian students remain being those who
have the highest perception of career awareness, followed by the Cypriot students (2,43) and
German students (2,27). Spanish and Italian students are those with the lowest career
awareness level, with identical mean values in the post-questionnaire, both at 2.19.
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Figure 62. Di fferences on the studentsd career awar e rseafiestheir n

participation in the OSS projects (pre-questionnaire). The length of each box (in blue) represents the existing difference
between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The
whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

The overall comparison of studentsd answer

projects reinforces the idea of stability in the mean values. In this sense, the observed
variations range are between -0,12 and 0,34.

However, it is important to note that the results within each country outline statistically
significant differences between countries (Chi-Square = 13.69; p-value =0.0084). In this
context, four of the participant countries show improvements in their post-questionnaire
results. Cyprus (0,34) followed by Italy (0,30) lead the way with the most significant
improvements. In Spain also has been observed an improvement, with a mean value increase
of 0,14. On the other hand, students from those countries that had higher mean values in the
pre-questionnaire (Slovenia and Germany), are those that experienced less significant
improvements in their mean values (0,05 in Slovenia and -0,12 in Germany) (Figure 63).
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Figure 63. Difference in the st ud panttigation iathesQB68 prajectd redardingeself®fficdcy iaf t e r
science in each of the countries. The length of each box (in blue) represents the existing difference between Q1 and Q3.

The line in the box indicates the mean of the values and the diamond indicates the median. The whiskers determine the rang

of the typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the typical ones.

The analysis of the differ enc e santhpmit-guesiomnaiset u d e n t
for each of the career awareness statements in isolation, has also showed statistically
significant di f f e Thestepestudentsneadtodakeaf theymwant alsGende-

rel at ed insthree ef the amuntries (Cyprus, Spain, and Slovenia).

Furthermore, the obtained results in Germany and Italy, particularly in post-questionnaires,
answers to the statement 15 are more positive compared to the other career awareness
statements, even though these changes may not be statistically significant.

11.34 Comparison of the results across countries in the dimensions of
interest, self-efficacy, and career awareness in science

The comparative analysis of results across countries in all the variables statistically analysed
(interest, self-efficacy and career awareness) outlines some interesting results.

Foremost among the findings is the c-candposst ency
guestionnaires, where the most favourable answers have been obtained for the interest

variable. Specifically, mean values for interest range from 2,81 to 3,54 in the pre-
guestionnaire and from 2,89 to 3,43 in the post-questionnaire. On the contrary, career
awareness stands out as the variable where stuc
and after their participation. In this case, the mean values range from 1,89 to 2,76 in the pre-
questionnaire and from 1,19 to 2,81 in the post-questionnaire.

However, when examining the changes between t hi
participations in the OSS projects, the most significative change has been observed in the
career awareness variable. I n this sense, posi

regarding the career awareness are evident in four of the countries with mean values changes
of 0,34 in Cyprus; 0,30 in Italy; 0,14 in Spain; 0,05 in Slovenia.
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Furthermore, when considering results obtained in each of the countries, students from
Germany and Slovenia are those who answer in a more positive way in the pre-questionnaire
across all dimensions (interest, self-efficacy, and career awareness). Although there may not
be observed improvements in their post-questionnaire answers, the results are also positive
and notably higher than those of other countries.

In contrast, countries with lower values in the answers are Spain and lItaly. In case of the

Spanish students, there is an improvement between pre- and post-questionnaire. However,
studentsd answers across the di mension and t i me
I n I'taly, st udessfaveudablaragardirg iself-eflecacy and career awareness

in both pre- and post- questionnaire. Interestingly, their response to interest dimension before

and after their participation are relatively more positive.

When focusing onthe changesinthestu dent s & an s we rasd pbsequestornaire,p r e
Cypriot students stand out as those who have the most significant improvements across alll
dimensions. For instance, the mean value for career awareness increases by 0,34 points,
interest increase by 0,20 points, and self-efficacy increases by 0,15 points. Additionally, it is

also interesting the improvement in career awareness mean value observed in Italian
students (0,30).

11.4 DISCUSSION OF THE OBTAINED RESULTS OF COUNTRY COMPARISON

Discussion on countries6 compari son on studentsd interest
could be reflecting more the variable age rather than the variable country. In this sense, those

students with higher initial interests in science are both the youngest students (which the

literature have already identified as more interested in science than their older counterparts)

and the higher-secondary school students, which usually are those who have already chosen

to study science as part of their study career path. As such, it is expectable that in those
countries where | ower secondary students are tt
positive starting point, as those are students who are compulsorily studying science in school

and who are in the age at which they typically start to identify as clearly scientific (minority of

students) or non-clearly scientific ones (Grimalt-Alvaro et al., 2022) Importantly, other

I mportant wvari abl es -csltural &ind sosio-esanami: éevekhavé nosbeeni o
controlled and could explain, for instance, the particularly lower starting point of Spanish

students. However,t he i ncrease of studentsd Iinterest as
actually a very positive and interesting finding, in the sense that it reflects a small but positive

impact in a dimension and age-range that it is particularly complex to address with educational
interventions.

Regarding the self-efficacy dimension, this variable has been largely studied as reflected in
the literature. In general, self-efficacy in science has showed difficult to be addressed in short
term actions, as it is constructed along time and personal experiences of success and failure
in different sorts of scientific tasks. It is also culturally and age dependant. As such, it is
reasonable that our findings indicate a certain stability in this measure for all countries, and a
medium-low self-efficacy starting point with the exception of German students. Interestingly,
the Multipliers project in Cyprus has been able to show positive impact and as such their
characteristics are necessary to be reported in finer detail and taken into account by other
partners in future Multiplier events. It is also worth mentioning that the question where more
countries have had a higher impact regarding self-efficacy is the one that captures the self-
reported sense of hopelessness regarding science that it is the worst-case scenario in the
science classroom. In this sense, despite very small, the positive effect identified is relevant
as certain lower secondary school students manage to overcome a very negative starting
point due to the impact of the Multipliers project.
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Finally, the country comparison on studentsod
positive variable for most students in our sample, which despite being something well-known

(the need to increase career awareness in science) it strikes as a very important aspect in
which to focus on future Multipliers actions. Career awareness is very low, particularly among
those students who clearly understand the concept and are actually in a position of making
decisions regarding their career (lower and higher secondary school). In contrast with
previous variables, however, in the case of career awareness the variable country seems to
have a non-coupled effect with that of age-group, with similarly aged students presenting
strong differences in career awareness depending on the country (e.g. Italy and Germany).

As before, there is a lot of variation within countries, signalling that it is very likely that personal
studentsdé variabl es -esonomlit and socicsdulwrdl dackgound Hag & | o

very important role. Despite mostly positive e
the effect is small, claiming for an intensive, stronger focus on this actionable aspect of the
Mul tipliersdé interventions.

11.5 MAIN RESULTS ABOUT THE GENDER COMPARISON

An analysis of the studentsd answefficacy,arml t he t h
career awareness) have been done considering t
that, three gender options have been considered in the questionnaires: female, male, and

do not identify as male or female.

As can be seen in the Table 14, in most of the countries there is a similar number (around
50%) of students that consider themselves as female or as male. An exception in Germany
have been identified because the number of female (91,67%) is much higher than male
(7,29%). Additionally, in both Germany and Spain some students do not identify as male or
female, but other.

Table 14. Studentsd gender identity (femal e, mal e and other) in e:
and in percentage (%).

Gender Information
Female Male No identify

N % N % N %

Cyprus 42 56.76 32 43.24

Germany 88 9167 7 729 1 1.04

Italy 15 41.67 21 58.33

Slovenia 34 41.46 48 58.54

Spain 55 48.67 55 48.67 3 2.65

Sweden . . . . 24 100.00
11.5.1 Main results about student sd interest
The analysis of di fferences in the studentso i

existence of few variations in the female and male perception in the pre-questionnaire. As
can be seen in Figure 64., the mean value of the interest in science is a little bit higher in
male (3,17) than in female (3,09). However, the difference can not be considered
statistically significant.
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Figure 64. Differences between female, male and do not identify as male or female profiles interest in science mean value
before their participation in the OSS projects (pre-questionnaire). The length of each box (in blue) represents the existing
difference between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median.
The whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

The obtained results in the post-questionnaire (Figure 65) also pointed out the existence of a
slightly positive improvement in the post-questionnaire. In addition, a non-statistically
significant difference between female and male answers have also been observed. In this
sense, the mean value for the male is 3,23 and for the female is 3,14. The obtained values
for those students who do not identify as male, or female showed a lower interest in science
(2,83).
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Figure 65. Differences between female, male and do not identify as male or female profiles interest in science mean value
after their participation in the OSS projects (post-questionnaire). The length of each box (in blue) represents the existing
difference between Q1 and Q3. The line in the box indicates the mean of the values, and the diamond indicates the median.
The whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

The comparison between t h-and®pdstqdestionnard outinessawe r s |
slightly positive improvement in the studentsbo
for female; 0,06 for male and -0,13 for no identify profiles) (Figure 66). However, this variation

can be considered negligible for all the gender profiles. Obtained results also pointed out that

male answers variates more between both questionnaires than in case of female.
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Figure 66. Difference in female, male and do not identify as male or female profiles answers before and after participation in
the OSS projects regarding interest in science. The length of each box (in blue) represents the existing difference between
Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The whiskers
determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper level of the
typical ones.

1152 Mai n resul ts ab o-efficacy interést im scsebce byegkenfder

Similar as in the previous dimension, for the self-efficacy in science dimension it has been

done an analysis of the influence ofandtpbse gen
guestionnaire. Additionally, a comparison betw
participation in the OSS projects have been done.

The obtained r esul t-sfficawyfin grehqgaestionnaires enighlightathatsthe | f
mean values for self-efficacy (less than 3 points) are lower than the ones obtained for the
interest (more than 3 points). This analysis pointed out that there are almost no differences
between the mean value obtained from the female (2,86) and male (2,89) answers in the pre-
questionnaire regarding their perception of self-efficacy. The difference in the mean value is
more notable for those students who do not identify themselves with any of the previous
genders (2,58). Nevertheless, the differences can not be considered statistically significant.
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Figure 67. Differences between female, male and no identify profiles self-efficacy in science mean value before their
participation in the OSS projects (pre-questionnaire). The length of each box (in blue) represents the existing difference
between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The
whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

The obtained results in post-questionnaires are similar to those obtained in the pre-
questionnaire. In this sense, despite the slight improvement in the mean values obtained,

they remain being under 3 and are |l ess than t
answers for all genders (Figure 68).

The analysis also shows that there are not so many differences in the mean values between
female (2,92) and male (2,86) regarding their perceptions of self-efficacy in science; and the
existence of differences between those mean values and the obtained for the students who
do not identify as male or female (2,50). The observed differences cannot be considered
statistically significant.
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Figure 68. Differences between female, male and do not identify as male or female profiles self-efficacy in science mean
value after their participation in the OSS projects (post-questionnaire). The length of each box (in blue) represents the existing
difference between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median.
The whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

Analy si ng the changes between studentsd answers
OSS projects, we observed that female students improve more their self-efficacy in science
than the other two gender groups analysed (Figure 69).
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Figure 69. Difference in female, male and do not identify as male or female profiles answers before and after participation in
the OSS projects regarding self-efficacy in science. The length of each box (in blue) represents the existing difference
between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The
whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

11.5.3 Main results about studentsd career a\
A statistical anal ysi s has b e earecerawarahess efere o |
and after their participation in the OSS projects depending on their gender (female, male, do

not identify as male or female).

Results obtained for the mean values in pre-questionnaire that career awareness in science
istheanalys ed variable in which studentsd have owe |

sense, the highest mean value has been obtained from the male answers and is 2,30 points;
the female mean value is 2,13; and the values obtained from those do not identify as male or
female is 1,50 (Figure 70).

These results also highlight that in the career awareness male also have a better mean value

than female andth o s e st u ddomat slédntifytak rmale or female. Interestingly, in this
case the differences observed are statistically significant (Z = 2.85, p-value = 0.0046).
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Figure 70. Differences between female, male and do not identify as male or female profiles career awareness in science
mean value before their participation in the OSS projects (pre-questionnaire). The length of each box (in blue) represents
the existing difference between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates
the median. The whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the
lower or upper level of the typical ones.

A

After the studentsodé participation in the OSS
than in their pre-questionnaire answers and no statistically significant differences have been
observed. In this sense, the mean value for the females is 2,35; for the male is 2,38 and for
those who do not identify as male or female 1,83 (Figure 71)

These results also pointed out the existence of a slight improvement in the career awareness
after the OSS projects. However, the values remains being lower than the obtained for the
other variables (interest, and self-efficacy).
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Figure 71. Differences between female, male and do not identify as male or female profiles career awareness in science
mean value after their participation in the OSS projects (post-questionnaire). The length of each box (in blue) represents the
existing difference between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the
median. The whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower
or upper level of the typical ones.

The comparison analysis between the female, male and those who do not identify as male or
female in pre- and post-questionnaire outlines a positive improvement in all the groups (Figure
72). In this sense, the students who experience a more positive improvement are those who
do not identify as male or female (0,33), followed by those students who consider themselves
female (0,23). However, the differences cannot be considered statistically significant.
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Figure 72. Difference in female, male and do not identify as male or female profiles answers before and after participation in
the OSS projects regarding career awareness in science. The length of each box (in blue) represents the existing difference
between Q1 and Q3. The line in the box indicates the mean of the values and the diamond indicates the median. The
whiskers determine the rang of the typical values, those outliers (dots) are data points that lie beyond the lower or upper
level of the typical ones.

1154 Comparison of the results by in the dimensions of interest, self-
efficacy, and career awareness in science

The comparison of results by gender across all the statistically analysed dimension (interest,
self-efficacy, and career awareness) outlines some interesting results.

Firstly, as observed in the analysis made by country, the higher answers regardless of gender,
have been found in the interest variable in both pre- and post-questionnaire. In this sense, all
the gender groups analysed (female, male and those do not identify as male or female) have
their highest mean value in the post-questionnaire interest dimension (3,14 for females, 3,23
for males and 2,83 for no identify gender). On the contrary, the lowest mean values for all the
genders groups are found in the career awareness dimension, both in the pre- and post-
questionnaire. For this variable, the range of the mean values spans from 1,50 (among those
with those who do not identify as male or female in pre-questionnaire) to 2,38 (among males
in the post-questionnaire).

However,whenevaluat i ng the changes in studentsd answer
(before and after), across all dimension and genders, it highlights that the most significant

changes are displayed in the career awareness dimension. Specifically, among students who

do not identify as male or female (with a mean value change of 0,33) and among female

students (with a mean value change of 0,23).

It is also worth noting that, although many of the differences identified between genders may
not be considered statistically significant, males tend to report slightly better scores than
female in almost all the variables and questionnaires. The only variable and moment where
female answers outperformed those of males is observed in the self-efficacy post-
questionnaire. However,wh en anal ysing the changes before a
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in the OSS projects, it becomes evident that females experience a more positive impact than
males in two out of the three analysed dimensions (self-efficacy and career awareness).

11.6 DISCURSION OF THE RESULTS OF THE COUNTRY COMPARISON ON
GENDER

Gender influence in affective variables such as interest, self-efficacy and career awareness
in science has been largely reported in the literature, with girls usually self-reporting worse
than male. In the studied sample, however, initial gender differences for all three variables
are very small and statistically non-significant. They also show the same trend for gender
analysis than that identified when comparing countries: higher interest, low career awareness,
and quite stable results then comparting before and after the Multipliers implementation.
Interestingly, in our sample we have not identified in the pre-intervention data the important
gendered effect in self-efficacy that is quite often reported in the literature. This could be due
to biases in our sample, which has been a convenient one. However, there is a slightly
noticeable effect of gender in favour of females when comparing the impact of the intervention
particularly on self-efficacy, which could signal that the effort taken into account regarding
gender equity in Multipliers actions is having a certain impact. However, the effect is too small,
and more effort should be done in this area to obtain better results in future Multipliers actions.

It is worth mentioning also that our analysis also show that all results are less positive for
those students that for different reasons that we have not studied do not identify directly as
male or female, which signals the importance of understanding science as a gendered
activity.

Page 108 of 404



MUL*IPLIERS

12 ANNEX
12.1 Translated questionnaires

12.1.1 Translated questionnaire in German language

Stimmst du den folgenden Aussagen zu?

stimme gar
nicht zu

stimme voll

Ich mag Naturwissenschaften sehr.

AN

o5 o505

Naturwissenschaften gehdren zu meinen

Lieblingsbeschaftigungen. A 4
Naturwissenschaftsunterricht macht mir Spal3. A A
Uber manche Dinge, die wir im Naturwissenschaftsunterricht A A
machen, wirde ich gerne noch mehr erfahren.

Naturwissenschaften sind wichtig fir mich. A A
Naturwissenschaften sind wichtig, weil sie uns helfen die Welt A A
Zu verstehen.

Naturwissenschaften sind wertvoll fiir die Gesellschaft. A A
Ich finde, dass Naturwissenschaften mir helfen, meine Umwelt A A
Zu verstehen.

falsch richtig

Treffen die folgenden Aussagen auf dich zu?

it

o500y

Im Vergleich zu meinen Mitschiler*innen bin ich gut in den

naturwissenschaftlichen Fachern. A A A A
Ich habe gute Noten in den Naturwissenschaften. A A A A
In den Naturwissenschaften fallt es mir leicht mitzumachen. A A A A
In den Naturwissenschaften bin ich total schlecht. A A A A
nicht gut sehr gut
informiert informiert
Wi e gut bist du informiert ¢
Lyl 50y
9 Berufe, die es auf dem Arbeitsmarkt gibt und die mit A A
Naturwissenschaften zu tun haben?
1 Wo es Informationen Uber Berufe gibt, die mit den A A
Naturwissenschaften zu tun haben?
9 Die Wege, die Schiler*innen nehmen missen, wenn sie A X
. ) . . A A
einen naturwissenschatftlichen Beruf ergreifen wollen?
9 Arbeitgeber und Firmen, die Personen fir A A

naturwissenschaftliche Tatigkeiten einstellen?
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12.1.2 Translated questionnaire in Catalan language

Interés per la ciéncia

Quan dbéacor d seegient?

Totalment en
desacord

En
desacord

Débacor

Totalment
déacord

Méagrada molt | a ci

Fer ciéncia és una de les meves
activitats preferides

Gaudeixo amb les classes de ciéncies

Méagradaria saber m
les coses que tractem a les nostres
classes de ciéncies

La ciéncia és rellevant per a mi

La ciéncia és important per ajudar-nos a
comprendre el mén

La ciéncia és valuosa per a la societat

Trobo que la ci nci
comprendrelesc oses que mb

Autoeficacia

Quan dbdéacord est s

Definitivament
fals

Fals

Vertader

Definitivament
vertader

En comparaci- a doba
de la meva edat, soc bo/bona a les
classes de ciencies

Trec bones notes a ciencies

La feina a les classes de ciencies és facil
per a mi

Soc negat/negada pel que fa a les
ciéncies

Posici6 envers les carreres cientifiques

Com déinformat/ da e
seguent?

Molt mal
informat/da

Una mica
informat/da

Ben
informat/da

Molt ben
informat/da

Les professions relacionades amb la
ciéncia que estan disponibles al mercat
laboral

On trobar informacié sobre professions
relacionades amb la ciéncia

Les passes que els/les estudiants han de
sequir si volen tenir una professio
relacionada amb la ciéncia

Institucions 0 empreses que contracten
persones per treballar en carreres
relacionades amb la ciéncia

Identitat de génere

Noi

Noia

No moi
ni com a noia

denti fic

Amb
t O

gui na
denti fi

ddaquest e
gues actu
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12.1.3 Translated questionnaire in Slovenian language

Interes za naravoslovje (8 trditev)

Kako zelo se strinjate s
trditvijo?

Komentar

Zelo se ne
strinjam

Se ne
strinjam

Se strinjam

Se zelo
strinjam

Zelo rad_a imam
naravoslovije.

W

1y

&)

Db

Ukvarjanje z naravosloviem
je ena mojih
aktivnosti.

W

Dl

Rad_a imam naravoslovne
predmetl#

(v ¢

W

el

Rad_a bi
nekaterih stvareh, s
katerimi se ukvarjamo pri
naravosloviju.

i zv

WV

5dh

Naravoslovje je pomembno
zame.

W

sl

Naravoslovje nam pomaga
bolje razumeti naravo.

W

b

Naravoslovje je koristno za
drugbo.

Ve

D|D|D| D |D| D

GGG & |GG

b

Ugotavljam, da mi
naravoslovje pomaga bolje
razumeti svet okrog sebe.

W

”i?

G

alis

Ulinkovitost

(4

trdityv

e)

Komentar

Kako zelo se strinjate s
trditvijo?

Zelo se ne strinjam

Se ne
strinjam

Se strinjam

Se zelo
strinjam

V primerjavi z ostalimi
sogol ci, pr
naravoslovnih
predmetih dosegam
dobre rezultate.

V&

I

il

616

Pri naravoslovnih
predmetih sem dobro
ocenjen_a.

V&

I

i

sl

Delo pri naravoslovnih
predmetih je zame
enostavno.

AN

T

&)

ialis

Pri naravoslovnih
predmetih sem zelo
slab_a.

AR

”i?

&)

alis

Poklicna usmeritev v naravoslovju (4 trditve)

Komentar

Kako dobro ste
seznanjeni?

Ne dovolj
seznanjen_a

Nekoliko
seznanjen_a

Dobro
seznanjen_a

Zelo dobro
seznanjen_a

S poklicnimi
mognostmi n
naravoslovnem
podrolju.

W

I

%)

el's

Kje poiskati informacije
v povezavi s poklicnimi
mognostmi n
podrolju na

V&

5dh

Koraki, potrebni za
vstop na naravoslovno
poklicno pot.

AN

6l

Zaposlovalci, ki
omogol aj o z
na podrol ju
naravoslovnega
raziskovanja.

AR

I
i
I

b
i
i

alis
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12.1.4 Translated questionnaire in Swedish language

Sy K

I At f SN
Fffa |

I NI @SN € A

LA YSR

O™ »

OdH—|uy &5 H <=

<
<
w»
p
(&}
|

puj;
<, Cx

{GNYYS]
A

{GNYY
RAf A

(V)

{GNYY
JAaa

{GNYYS

U <UD~ US> DUy
&

N

0N} LJn

“lo o=z
(NS

f
WF 3 F1nNJ

O | SN Z T«
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[ | O
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XOF NI Sy KAQGlINI Ayd
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XRS @N3IF N Sy St
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v w
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i
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I.
Y.
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12.1.5 Translated questionnaire in Italian language

INTERESSE PER LA SCIENZA

Quanto sei d"accordo? Sonoin totale Non sono Sono Sono totalmente
disaccordo daccordo d'accordo d'accordo

La scienza mi piace veramente

Fare scienza & una delle mie attivita preferite

Wi piacciono le materie scientifiche

Mi piacerebbe approfondire alcuni degli
aspetti che sono spiegati nei corsi di scienza

La scienza & importante per me O O O

La scienza & importante perché mi aiuta a
capire il mondo

La scienza & importante per la societd

Penso che la scienza mi aiuti a capire le cose
mi circondane

AUTOEFFICACIA (FIDUCIA NEI PROPRI MEZZ1)

Sei d'accordo o no? Assolutamente | Falso Vero Assolutamente
falso VEro

Riesco meglio dei miei compagni nelle
materie scientifiche

Ho dei buoni voti nelle materie scientifiche

Le materie scientifiche per me sono facili

Non sono proprio portato per la scienza

CONOSCENZA DELLE PROSPETTIVE OCCUPAZIONALI IN CAMPO SCIENTIFICO

Quanto sei informato/a sui seguenti punti? | Non maolio Ne so Informato/a | Molto ben
informato/a gualcosa informato,/a

Professioni scientifiche richieste sul mercato O O O O
del lavoro

Dove posso trovare informazioni sulle O O m m]
professioni scientifiche

Cosa devo fare se sono interessato a una O O O m]
professione in campo scientifico

Enti o aziende che assumono personale O O O o
specializzato in campo scientifico

IDENTITA DI GENERE

Maschio

Femmina

MNon mi identifico corme maschio o come femmina
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MUL+IPLIERS
1. GENERAL INFORMATION

1.1. STUDY TITLE

30AOEOOEAAT AT AT UOEO T &# POIT EAADO -5,4)0,) %2388
1.2. VERSION CONTROL

Preliminar on 28/07/2023
V1 on 07/09/2023

V2 on 08/09/2023: Slovenia: The colours of the Interest and SelEfficacy bar plot have been
changed to follow the overall style of the document.

V3 on 14/09/2023: Errors detected in CareerAwar_mean Before the calculated mean has been

updated.

1.3. ABBREVIATION

1.4. DOCUMENTATION MANAGEMENT

The following datasets were included:

Ost818, wgAAI O AiT11AAO ET A Of AGEI T  OAOOAL
Of AT 11 AAO ET &£ Of AGETT O OAllaRen&atdb.cavmw 11X ¢ 08
07/jul/i2023.

O$1818. WBAAI oi AT 11AAO ET £ Of ACGETT 5,
Elia.Tena@uab.caon 01/sep/2023.

O0$1818, WBAAI ol AT 11 AAO ET & Oi AOEire 5-58
5"/ 111U AODPI EAAOQA Gliadge@d 0zéon GHADMBRBRDAA A£OT |
O$1818, WBAAI o]} AT 11 AAOD ET &£ Oi AGET 1T  0OIl

Elia. Tena@uab.cabn 05/sep/2023.

Modifications:

UAB: For ID=3 from School 4, we have modified the value of Interest 7, considering
Interest_ 7 = 1.
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MUL+IPLIERS
2. MATERIAL AND METHODS

2.1. STATISTICAL ANALYSIS

Statistical analysis is made with SAS software version 9.4.

All the databases, codes and analysis results have been stored and archived electronically at the
Servei d'Estadistica Aplicada facilities.

2.2. STATISTICAL METHODS

Main chapter: A frequency table ad bar plot is presented with the counts and percentages (for
each period).

Item chapter

A contingency table with counts and row percentages of each question Before versus
After is presented. That table is complemented with the bubble plot (onlgonsidering
participants with full information - Before and After). The bubble plot presented is a
scatter plot with the responses (1 to 4 in y axis) for each session (Before and After in
x axis). The size of the points represents the number of responseseach condition.
The linking lines were resized according to the number of persons of each evolution.

The evolution is tested with two results: Spearman Rank Correlation and Signed Rank
Test. Spearman Rank correlation provides a measure of monotonic agneent
between Before and After. The Signed Rank Test is applied to the difference between
After and Before:

Difference: Ratingaster Z Ratingsefore

In contrast to the zero value (that means, equality of Ratings).

Comparisons BeforeAfter:

For each aspectthe mean of related items is computed for each person Before and

After, and the difference between those means. Descriptive statistics were presented
of the two means and difference. Finally, Signed Rank Test of the difference is
presented, to compare raihgs before and after.

We have computed the arithmetic mean of each aspect. So we obtain a score between
1 to 4. The values of 12nd item has been reversed, because this item have inverse
structure (i.e., item_12 = 1 =>item_12_rev = 4, and we compute thean with item_9
+item_10 + item_11 + item_12_rev).

Statistical decision has been made fixing as significance level the value of 0.05.
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3. RESULTS

3.1. RESULTS IN SPAIN

3.1.1. GENERAL RESULTS IN SPAIN

Interest in science

Sain

Before

100

80

60

%

40 -

20

/S / /A A/
%, T, P s, P %

/7S /7 7/ / /A A/
o o e P T P T P s %

7
7
5. ‘s

s ‘o S S,
SO TRC T e T TR TR0 T T T Thc Thc e T RN

v o0

‘ B Srongly dissgree B Disagree [0 Agree B Srongly agree ‘

Sain

Interest 1 Interest 2 Interest 3

Interest 4

Interest 5 Interest 6 Interest 7

Interest 8

B Srongly disagree B Disagree [ Agree B Srongly agree

[
Before After Before After Before After Before After
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Spain
Strongly Strongly
disagree Disagree Agree agree
N % N % N % N % Total
Interest_1. | really like science Before 10 8.8 33 29.2 55 48.7 15 13.3 113
After 8 7.1 25 221 59 522 21 18.6 113
Interest_2. Doing science is one of r Before 21 18.6 49 434 32 28.3 11 9.7 113
favourite activities After 18 159 41 36.3 40 354 14 124 113
Interest_3. | enjoy science courses Before 16 14.2 23 204 64 56.6 10 8.8 113
After 9 80 26 23.0 62 549 16 14.2 113
Interest_4. | would like to find out  Before 8 71 31 274 59 522 15 13.3 113
much more about some of tiengs After
we deal with in our science class € 10 8.8 28 248 55 48.7 20 17.7 113
Interest_5. Science is very relevant Before 15 13.3 26 23.0 59 52.2 13 115 113
me After 9 80 32 283 52 46.0 20 17.7 113
Interest_6. Science is important for Before 3 27 3 27 47 416 60 53.1 113
helping us to understand the natura Aft
world er 5 44 9 80 41 363 58 51.3 113
Interest_7. Science is valuable to sc Before 2 18 15 13.3 48 425 48 425 113
After 7 6.2 12 10.6 47 41.6 47 416 113
Interest_8. | find that science helps | Before 8 7.1 22 195 55 48.7 28 24.8 113
to understand the things around me
After 7 6.2 19 16.8 60 53.1 27 239 113
1T &1 AOOAA '|' T OEA ZEADDU N @mﬁ%@ﬂne&zaéswm&ame divided
AROxAAT O! COAA6 AT A 03001 TCiIU ACOAAo6 EI
&OOOEAOQI T OAR OEA 11T 060 ATiiI1T1T AT OxAO EI

and 52.2% After TLS.
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Self-Efficacy in science

Fain
Before After
| -
80
60
X
40
20
0- \ \ \ \ \ \ \ \
Sf SHf Sdf Sdf SAf SHf Sdf SHf
Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12  Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12
M Definitely false B Somewhat false [ Somewhat true [ Definitely true
Spain

Sdf Efficacy 9 Sdf Efficacy 10 SAf Efficacy 11 SAf Efficacy 12
80
60 —

X
40
20
0- \ \ \ \ \ \ \ \
Before After Before After Before After Before After
M Definitely false B Somewhat false [ Somewhat true [ Definitely true‘

Spain

Definitely Somewhat Somewhat Definitely
false false true true

N % N % N % N % Total

SelfEfficacy_9. Compared to Before 21 186 35 31.0 47 416 10 8.8 113
others of my age | am good ¢
science classes A

10 88 41 363 50 442 12 10.6 113
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Spain
Definitely Somewhat Somewhat Definitely
false false true true
N % N % N % N % Total
SelfEfficacy_10. | get good Before 8 71 27 239 58 513 20 17.7 113
TS [ SERACE After 7 62 17 150 71 628 18 159 113
SelfEfficacy_11. Work in Before 19 16.8 39 345 46 40.7 9 8.0 113
SIS GRS 8GRy 10l oo 8 7. 48 425 48 425 9 80 113
SelfEfficacy_12. I'm hopeles: Before 58 51.3 49 434 6 53 113
when it comes to science
After 37 32.7 44 38.9 29 25.7 3 2.7 113

L o~

s o~ ~

 For questions 9, 10 and 11 referring to the Sebb ALAEAAAU COI Obh
oooA@$AWE|EoA|U O0DOA®G

However, in question 120) & |

answers in both periods.

COT OPO AAOx AAI

ET DPAT AOO
ATT1T1T17T AT OxAOO AOA O3$AEE
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Career Awareness in science

Fain
Before After
100
80
60 —
L
40
20
0- | | | | | | | |
Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

B Nowell informed M Somewhat informed [ Informed B Very well informed

Spain

Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16

%

[ [ [ [ [ [ [ [
Before After Before After Before After Before After

B Nowell informed M Somewhat informed [ Informed B Very well informed
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Spain

No well Somewhat Very well

informed informed  Informed informed

N % N % N % N % Total
CareerAwar_13. Sciemetated Before 26 23.0 60 53.1 23 204 4 35 113
careers that are available in the After
job market 24 212 52 46.0 30 265 7 6.2 113
CareerAwar_14. Where to find Before 32 28.3 43 38.1 31 27.4 7 6.2 113
information about sciencelated Aft
careers € 34 301 34 301 36 319 8.0 113
CareerAwar_15. The steps Before 21 186 57 504 31 274 4 35 113
students need to take if they wi Aft
a scienceelated science € 22 195 40 354 40 354 11 9.7 113
CareerAwar_16. Employers or Before 41 36.3 48 425 18 15.9 6 53 113
companies that hire people to
work in scienceelated careers After 35 31.0 43 381 27 239 8 7.1 113
9111 &£ 00 NOAOGOEI 1O AAO AO OEA OAI A AEOA

AT A O06A0OU xAl1 ET A& Oi AAR6 AAOACI OEAOS
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3.1.2. INTEREST IN SCIENCE IN SPAIN

Interest_1. | really like science

Sain
Interest_1. | really like science

Srongy agee -

Agee -
[o))
=
B

Disagree

Srongy disagree

f In both sessions, the most frequent response ®! COAA6h xEOE uvuv OAOD
"AEI OA AT A vw juvg8chkhq ! £#OAO8 oy OAODPT 1 OAO E
terms of absolute percentage, those 38 responses represents 38/113 = 33.7% of people,
and in terms of relative percentage, that represnts 69.1% of people who had answered
"AEI OA E O! COAAGS8

Spain
Interest_1 After
Interest_1 Befor _ _
Strongly disagre Disagre¢ Agree Strongly agre  Total

N % N % N % N % N %

Strongly disagre 5 50.0 2 20.0 2 200 1 10.0 10 8.8
Disagree 2 6.1 15 45513 394 3 9.1 33 29.2
Agree 1 1.8 8 1453869.1 8 145 55 48.7
Strongly agree . . . 6400 9 60.0 15 13.3
Total 8 7.1 25 22159522 21 186113 100.0

Spearman correlation coefficient is presented in following table:
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95% Lowel 95% Uppel
Country Table Statistic Value ASE Confidence Limi  Confidence Limi
Spain  Table Interest_1 * Spearman 0.517C 0.080¢ 0.3587 0.675%

Interest_1 Af Correlation

1 Spearman Correlation Coefficient = 0.517, that means that positive monotonous
relationship can be found between Interest 1 Before and After. So, Interest_1 After tends
to increase when Interest_1 Before increases.

Difference between After and Before is computed. In the following table, Signed Rank Test of
difference between After and Before is presented:

Tests for Location: Mu0O=0

Country VarName Test for Locatior Label for Test Statisi Test Statisti P Value

Spain difference Signed Rank S 178.0C 0.033¢

1 Statistically significant differences (S=178, p_value = 0.0336) wertdund between
calculated difference and zero. In other words, we can reject the null hypothesis that
responses before and after are equal.
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Interest_2. Doing science is one of my favourite activities
Spain

Interest_2. Doing science isone of my favourite activities

Rating

Srongy agee |

Agee —

Disagree

Srondy disagree

T &1 AOOET C

UATTTx AOAAI AO

AT Ox

their responses on both periods. This means a 23% on a global representation and a 53%

in a relative sphere.

&OOOEAOI T OAnR

Al AOOET ¢ 11 x a1 TA1

10« RED® @ O A Aol

participants maintained their responses on both periods. This means a 18.6% on a global
sphere and a 65.5% in a relative sphere.

Interest 2 Befor

Spain
Interest_2 After
Strongly disagr¢ Disagre¢ Agree Strongly agre
N % N % N % N % N

Total
%

Strongly disagre

Disagree
Agree

Strongly agree

Total

7 333 9 429 4190 1 48 21 18.6
8 16.3 26 53.110 204 5 10.2 49 434
3 94 5 15621656 3 94 32 283

1 91 5455 5 455 11 9.7
18 15.9 41 36.340 354 14 12.4 113 100.0

Spearman Correlation results:
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95% Lowel 95% Uppel
Country Table Statistic Value ASE Confidence Limi Confidence Limi
Spain Table Interest_2 * Spearman 0.458¢ 0.0804 0.3011 0.6161

Interest_2_ Af Correlatior

1 Spearman Correlation Coefficient = 0.4586, follows a positive monotonous relationship.

Signed Rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_Interest_2 Signed Rank S 185.5C 0.0921

T 7A AT180 AAOGAAO OOAOEOOEAAI T U OECIT EZLEA
Zero.
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Interest_3. | enjoy science courses
Sain

Interest_3. | enjoy science courses

//

Agee 64 62

Srondy agree 10 16

|
\

Disagree
Srondy disagree
\ \
Before After
T - AET AT OxAOAA EO &I AOGOGAA 11 OACOAAG6 AT OxAOh

period. 41 participants maintained their responses on both periods.

Spain
Interest_3 After
Interest_3 Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Strongly disagree 5 31.3 5 31.3 5 313 1 6.3 16 142
Disagree . . 9 39.1 13 565 1 43 23 204
Agree 4 6.3 12 188 41 641 7 109 64 56.6
Strongly agree . . . . 3 300 7 70.0 10 8.8
Total 9 80 26 23.0 62 549 16 14.2 113 100.C

Spearman Correlation results:

95% Lowel 95% Uppe!
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Spain  Table Interest_3 * Spearman 0.417¢ 0.0877 0.246( 0.5897
Interest_3_Af Correlation
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1 Spearman Correlation Coefficient = 0.4179, follows a positive monotonous relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_Interest_3 Signed Rank S 173.5C 0.0831

s A s oA £z oA s o~ NN

T 7A AT1680 AAOGAAO OOAOEOOEAAI T U OECI EEEAAT AA

Zero.
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Interest_4. | would like to find out much more about some of the things we deal  with in
our science class

Soan
Interest_4. | would like to find out much more about some of the thingswe deal with in our science class
Srondy agree
Agee
g
&
Disagree
Srongy disagree —
\ \
Before After
T 0! COAAG EO OEA 1106060 Aiiiil Al OxAOOh EAOETC

their response on both periods. Initially were 59 answers and at the end, the number
decreased until 55.

Spain
Interest_4 After
Interest_4 Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Strongly disagree 5 625 2 25.0 1 125 . . 8 7.1
Disagree 3 97 13 419 11 355 4 129 31 274
Agree 2 34 11 186 37 627 9 153 59 52.2
Stronglhagree . . 2 133 6 400 7 46.7 15 133
Total 10 8.8 28 248 55 48.7 20 17.7 113 100.0

Spearman Correlation results:

95% Lowel 95% Uppe!
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Spain  Table Interest_4 * Spearman 0.441C 0.086: 0.271¢ 0.610C
Interest_4_Af Correlation
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1 Spearman Correlation Coefficient = 0.4410 follows a positive monotonous relationship.

Signed rank test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_Interest_4 Signed Rank S 45.00 0.654:

T 7A AT1860 AAOAAO OOAOEOOEAAI T U OECT EAZEAAT AA

Zero.
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Interest_5. Science is very relevant to me

San
Interest_5. Scienceisvery relevant to me

Srondy agree

Agee —
g
o]
24

Disagree

Srondy disagree

1 More than 50% of answers are focused on light green bubbles. 34 initial participants

[ AET OAET AA OEAEO OAODPITOA 11 O! COAAS 11A8
O! COAAd " A&l OAh EAA AT OxAOAA 030071 ClIU ! COA
Spain

Interest 5 After
Interest_5 Before Strongly Strongly
disagree Disagree Agree agree Total

N % N % N % N % N %
Strongly disagree 4 267 8 53.3 2 133 1 6.7 15 133

Disagree 2 7.7 11 423 9 346 4 154 26 230
Agree 3 51 11 186 34 576 11 186 59 522
Strongly agree . . 2 154 7 538 4 30.8 13 115
Total 9 80 32 283 52 46.0 20 17.7 113 100.C

Spearman Correlation results:

95% Lowel 95% Uppe!
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Spain  Table Interest 5 * Spearman 0.378t 0.087C 0.208C 0.549C
Interest 5 Af Correlation

Page 22 of 404



MUL*IPLIERS

1 Spearman Correlation Coefficient = 0.3785 which follows a positive monotonous
relationship between before and after periods.

Signed rank test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_Interest_5 Signed Rank S 155.0C 0.2251

T 7A ATT1860 AAOAAO OOAOEOOEAAI T U OEGT EAEAAT AA
zero.
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Interest_6. Science is important for helping us to understand the natural world

Span
Interest_6. Sience isimportant for helping usto understand the natural world

Srongy agee |

Agee —
2
g
14

Disagree

Srondy disagree

I
Before After

1 Dark green bubbles groups a high number of answers. Firstly 41 participants

i AET OAET AA OEAEO OAODPI T OAO T &£ 0300iITCIU AcO

s xooA s o~ - s A

3AATT AT Uh ¢t DPAOOEAEDPAT OO | AET OAET AA OEAEO

s xooA s o~ - s A

&ET AT TUh poe PAOOEAEDAT OO OEAO AT OxAOAA 03060

after TLS.

Spain

Interest_6 After

Interest_6 Before Strongly Strongly

disagree Disagree Agree agree Total

N % N % N % N % N %
Strongly disagree 1 33.3 1 333 . . 1 333 3 2.7
Disagree 1 333 1 333 1 333 3 2.7
Agree 3 64 5 10.6 24 51.1 15 319 47 416
Strongly agree 1 17 2 33 16 26.7 41 68.3 60 531
Total 5 44 9 8.0 41 36.3 58 51.3 113 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Spain  Table Interest 6 * Spearman 0.382t 0.087¢ 0.210¢z 0.554¢
Interest_6_Af Correlation

1 Spearman Correlation Coefficient = 0.3825 which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_Interest_6 Signed Rank S -122.0 0.153%

9 7A AT1860 AAOAAO OOAOEOOEAAIT U OECT EEAEAA

Zero.
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Interest_7. Science is valuable to society
San
Interest_7. Sienceisvaluable to society

Srondy agree 48 47

24

\é)\

Agee —

Rating

Disagree

Srondy disagree

Before After

9 vtb T £ OEA AT OxAOO AOA AEOGEAAA AAOxAAT O!' cO
cy PAOOEAEDPAT OO 1 AET OAET AA OEAEO OAODPI T OAO
OEA OAi A xEOE O! COAAd 1 POEIT 8 &ETAITUR po
bA £l OAhRh EAA AT OxAOAA O! COAAd AEOAOS

Spain
Interest_7 After
Interest_7 Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Strongly disagree 1 50.0 . . . 1 500 2 1.8
Disagree 1 67 3 200 7 467 4 26.7 15 133
Agree 4 83 6 125 24 500 14 29.2 48 425
Strongly agree 1 21 3 63 16 33.3 28 58.3 48 425
Total 7 6.2 12 10.6 47 41.6 47 41.6 113 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Spain  Table Interest 7 * Spearman 0.2967 0.089¢ 0.120¢ 0.4727
Interest_7_Af Correlation

1 Spearman Correlation Coefficient = 0.2967 which follows a weak positive monotonous

relationship.

Signed rank test results:

Tests for Location: Mu0=0
Label

Testfor for Test Test P
Country Location  Statistic Statistic Value
Spain  difference_Interest_7 Signed Rank S -97.50 0.415¢

T 7A AT 1680
Zero.

AAOAAOD
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Interest_8. | find that science helps me to understand the things around me
San

Interegt_8. | findthat science helps me to understand the things around me

Srondy agree

Agee —

Rating

Disagree

Srondy disagree

1 Green light green group the greatest number of answers. 55 answers before and 60
answers after. 38 participants maintained their answers on both periods.

Spain
Interest_8 After

Interest_8 Before Strongly Strongly
disagree Disagree Agree agree Total

N % N % N % N % N %

Strongly disagree 1 125 2 250 2 250 3 375 8 7.1
Disagree 4 182 7 318 10 455 1 45 22 195
Agree 2 36 7 127 38 69.1 8 145 55 487
Strongly agree 3 10.7 10 35.7 15 53.6 28 2438
Total 7 6.2 19 16.8 60 53.1 27 23.9 113 100.C
Spearman Correlation results:
95% Lowel 95% Uppel
Confidence Confidence
Country Table Statistic Value ASE Limit Limit
Spain  Table Interest_8 * Spearman 0.386: 0.094¢ 0.200¢t 0.5721
Interest_8_Af Correlation
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1 Spearman Correlation Coefficient = 0.3863 which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_Interest_8 Signed Rank S 20.50 0.844t

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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3.1.3. SELHEFFICACY IN SCIENCE IN SPAIN

Self-Efficacy 9. Compared to others of my age | am good at science classes

Span
SelfEfficacy_9. Compared to othersof my age | am good at science classes

Definitey true-

Somewhat true
2
ko
&

Somewhat fase —

Definitely false—

\ \
Before After
9! T AETO PAOO T &£ OEA AT OxAOO AT A m AOGOGAA 11

$AOPEOA OEEOh A tpb T &£ OEA AT OxAOO AOA cOI
answered the same answer (Somewhat true) on both periods.

Moreover, 16 participants answeed also the same on both periods, but the answer was
0311 AxEAO £EAI OAd6 8

Spain

SelfEfficacy_9 After
SelfEfficacy_9
Before Definitely Somewhat Somewhat Definitely

false false true true Total
N % N % N % N % N %

Definitely false 6 286 10 47.6 4 19.0 1 48 21 186
Somewhat false 3 86 16 457 13 37.1 3 86 35 310
Somewhat true 1 21 14 298 28 59.6 4 85 47 416
Definitely true . . 1 100 5 50.0 4 40.0 10 838
Total 10 88 41 363 50 442 12 10.6 113 100.C

Spearman Correlatiorresults:
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Value ASE 95% 95%
Lower Upper
CondifenConfident
Country Table Statistic e Limit e Limit

Spain  Table SelfEfficacy_9 * SelfEfficacy 9 / Spearman Correlation0.4263 0.0832 0.2633 0.5893

1 Spearman Correlation Coefficient = 0.4263 which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location Statistic Statistic Value
Spain  difference_SelfEfficacy_9 Signed Rank S 227.0C 0.0641

s A £ oA £ 2 oA s o~ NN

9 7A ATT180 AAOCAAO OOAOEOOEAAI T U OECI EEEAAT AA

Zero.
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Self-Efficacy_10. | get good marks in science

Span
SIfEfficacy_10. | get good marksin science
Definitely true-|
Somewhat true—|
2
b
24
Somewhat false —
Definitely fase—
\ \
Before After
T -1T00 ATiii1T1T AT OxAO 11 Ai OE PAOEI AO EO

responses before and after TLS.

Spain

SelfEfficacy_10 After
SelfEfficacy_1C

Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %

Definitely false 2 25.0 . . 5 625 1 125 8 7.1
Somewhat false 4 148 10 37.0 11 40.7 2 74 27 239
Somewhat true 1 17 7 121 43 741 7 121 58 513
Definitely true . . . . 12 60.0 8 40.0 20 17.7
Total 7 62 17 150 71 62.8 18 15.9 113 100.C

Spearman Correlation results:

95% Lower 95% Uppe
Country Table Statistic Value ASE ConfidenceConfidenc
Limit Limit

Table SelfEfficacy_10 Spearman

SelfEfficacy 10 Af Correlation 04176 00837 0.2536  0.5817

Spain
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1 Spearman Correlation Coefficient = 0.4176 which follows a monotonous relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_SelfEfficacy 10 Signed Rank S 109.0C 0.2622

9 7A AT180 AAOAAO OOAOEOOEAAI T U OECT EAEZEAAT AA

Z€ero.
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Self-Efficacy_11. Work in science classes is easy for me

Span
SlfEfficacy_11. Work in science classesis easy for me

Definitely true-|

Somewhat true—

Rating

Somewhat fase -

Definitely fase—

T 5D O xubp T &£ OEA AT OxAOO AOA AEOEAAA AAOxAZ
with 40% and 35%, respectively. 26 participants maintained their answers on both
DAOEI AO xEOE OOI I AxEAO OOOAS AT Ah & O OEA 1
answerO 11 AT OE DPAOEIT AO xEOE 0311 AxEAO EAI OAd6 8

Spain

SelfEfficacy_11 After
SelfEfficacy_11
Before Definitely Somewhat Somewhat Definitely

false false true true Total
N % N % N % N % N %

Definitely false 4 211 8 421 6 31.6 1 53 19 168
Somewhat false 2 51 25 641 11 282 1 26 39 345
Somewhat true 2 43 14 304 26 56.5 4 8.7 46 407
Definitely true . . 1 111 5 556 3 333 9 8.0
Total 8 7.1 48 425 48 425 9 8.0 113 100.C

Spearman Correlation results:
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95% Lower 95% Uppe
Country Table Statistic Value ASE Confidence Confidenc
Limit Limit

Table SelfEfficacy_11 Spearman

SelfEfficacy_11_Af Correlation 0.3782 0.088:  0.2053 0.5512

Spain

1 Spearman Correlation Coefficient = 0.3782 which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_SelfEfficacy 11 Signed Rank S 149.0C 0.1842

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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SelF-%AAZEAAAU pc¢8 )61 EITDPAI AOGO xEAT EO ATi Ad O1 O

Sain

SIfEfficacy_12. I'm hopelesswhen it comesto science

Definitely fase—
Somewhat false
E‘%
Somewhat true—
Definitely true-
I I
Before After
9 O$SAEET EOAT U AZ£A1 OAd6 11 Al O PAOET AO EO OEA i

i AET OAET AA OEAEO AT OxAOO T &£ O$SAEET EOCAI U £AI
O$AEET EOAT U £A1 OAo6 AAE OA AT A O31 iShmemtad EAT (
AAT OA6 AAAEI OA AT A 03711 AxEAO A&£AI OA6 AEOAOS

Spain

SelfEfficacy_12 After

SelfEfficacy_12
Before Definitely Somewhat Somewhat Definitely

false false true true Total

N % N % N % N % N %

Definitely false 21 36.2 21 36.2 15 259 1 17 58 513
Somewhat false 14 286 21 429 12 245 2 41 49 434
Definitely true 2 333 2 333 2 333 . . 6 53
Total 37 327 44 389 29 257 3 2.7 113 100.C

Spearman Correlation results:
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95% Lower 95%Uppel
Country Table Statistic Value ASE Confidence Confidenc
Limit Limit

Table SelfEfficacy_12 Spearman

SelfEfficacy_12_Af Correlation 0.0582 0.094: -0.1265 0.2429

Spain

1 Spearman Correlation Coefficient = 0.0582 which do not follow a monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_SelfEfficacy 12 Signed Rank S 620.0C 0.0001

1 Statistically significant differences (S = 620.00, p_value = 0.0001). We can reject the null
hypothesis. In before period, the 5% of responses were Somewhat or Definitely true, and
near the 30% of after responses were somewhat or Definitely true.
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3.1.4. CAREER AWARENESS IN SCIENCE IN SPAIN

CareerAwar_13. Science-related careers that are available in the job market

Sain

CareerAwar_13. Stience-related careersthat are available in the job market

Very wdl informed —| 4 ’ =

Informed —

Rating

=
T

Somewhat informed —

No well informed —|

Before After
T -1060 ATiilT1T AT OxAO EO 031 i AxEAO ET & Oi AAo6s8
Al OE PAOET AO8 4EAU Al OxAOAA afe’TLd. AxEAO ET &I O
Spain

CareerAwar_13 After
CareerAwar_13
Before No well Somewhat Very well

informed informed Informed informed Total
N % N % N % N % N %

No well informed 10 38.5 10 385 5 19.2 1 38 26 23.0
Somewhat informed 13 21.7 31 51.7 14 233 2 33 60 531
Informed 1 43 11 4738 9 391 2 87 23 204
Very well informed . . . . 2 50.0 2 500 4 3.5
Total 24 21.2 52 46.0 30 26.5 7 6.2 113 100.0

Spearman Correlation results:
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95% Lower 95% Uppe
Country Table Statistic Value ASE Confidence Confidenc
Limit Limit

Table CareerAwar:13 Spearman

CareerAwar:13_Af Correlation 0.3353 0.0887 0.1615 0.5090

Spain

1 Spearman Correlation Coefficient = 0.3353 which follows a weak positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_CareerAwar_13 Signed Rank S 200.0C 0.1197

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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CareerAwar_14. Where to find information about science -related careers
San

CareerAwar_14. Where to find information about science-related careers

Very well informed —

Informed —|

Rating

Somewhat informed —|

No well informed —|

T wtb T £ A xAOO AOA AEOGEAARAA AAOxAAT O.10 xA
O)1 £ Oi AA68 pw DAOOEAEDPAT OO AT OxAOAA OEA O
E

0311 AxEAO ET &£ O AR68 -1 OAT OAOh po DPDAOOEAEDA
periods.

Spain

CareerAwar_14 After
CareerAwar_14
Before No well Somewhat Very well

informed informed Informed informed Total
N % N % N % N % N %

No well informed 16 50.0 5 156 10 31.3 1 31 32 283
Somewhat informed 15 349 19 442 8 18.6 1 23 43 381
Informed 3 97 9 29.0 15 484 4 129 31 274
Very well informed . . 1 143 3 429 3 429 7 6.2
Total 34 301 34 301 36 319 9 8.0 113 100.0

Spearman Correlation results:
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95% Lower 95%Uppel
Country Table Statistic Value ASE Confidence Confidenc
Limit Limit

Table CareerAwar:14 Spearman

CareerAwar:14 _Af Correlation 0.3939 0.087¢  0.2217 0.6551

Spain

1 Spearman Correlation Coefficient = 0.3939 which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_CareerAwar_14 Signed Rank S 99.50 0.4441

9 7A AT1860 AAOAAO OOAOEOOEAAIT U OECIT EEAEAA
Zero.
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CareerAwar_15. The steps students need to take if they want a science -related science

Very well informed —

Informed —|

Rating

Somewhat informed —|

No well informed —|

San

CareerAwar_15. The steps students need to take if they want a science-related science

9 0311 AxEAO EIT & Oi AAS

that option both periods.

s oA s o~

O)1 &£ O AAo

~

py DAOOEAEDPAT OO OPCOAAAA OEAEO AT OxAOOh

AEOAOS

AAOAE

i T OA OEAI

Furthermore, 17 participants maintained the® AT Ox A0OO

OEA

Tub

AT ¢

I £ O)1 &£ O AA6

CareerAwar_15

Spain
CareerAwar_15 After

Before No well Somewhat Very well

informed  informed  Informed informed Total

N % N % N % N % N %
No well informed 8 38.1 9 429 3 143 1 48 21 186
Somewhainformed 11 193 25 439 18 316 3 53 57 504
Informed 2 65 6 194 17 54.8 6 194 31 274
Very well informed 1 250 2 50.0 1 250 4 3.5
Total 22 195 40 354 40 354 11 9.7 113 100.0

Spearman Correlation results:
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95% Lower 95% Uppe
Country Table Statistic Value ASE Confidence Confidenc
Limit Limit

Table CareerAwar:15 Spearman

CareerAwar:15 Af Correlation 0.4047 0.0854  0.2373 0.5720

Spain

1 Spearman Correlation Coefficient = 0.4047, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_CareerAwar_15 Signed Rank S 298.5C 0.022¢

1 Statistically significance differences (S = 298.50, p_value = 0.0224). We can reject null
hypothesis because of the ywalue value. It is lower than 0.05.
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CareerAwar_16. Employers or companies that hire people to work in science -related
careers

Soan

CareerAwar_16. Employersor companiesthat hire people to work in science-related careers

Very well informed —

Informed —|

Rating

Somewhat informed —

No well informed |

I
Before After

T Near 80% of the rgsponses are divided between orange and yellow options which are
0.1 0 xAI ET &£ Of AAR6 AT A 0311 AxEAO EIT £ O AAd

cm DAOOEAEDAT OO | AET OAET AA OEAEO OAODIT OAO
participants answered the same on bothpé&E i AO Al OT h AT OxAOET ¢ AOQOI
ET £ Oi AA6o AA&EI OA AT A AEOAO 4, 38

Spain

CareerAwar_16 After
CareerAwar_16
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 20 48.8 14 341 5 122 2 49 41 36.3
Somewhat informed 12 25.0 21 438 14 29.2 1 21 48 425
Informed 3 16.7 5 27.8 7 389 3 16.7 18 15.9
Very well informed . . 3 50.0 1 16.7 2 333 6 5.3
Total 35 31.0 43 38.1 27 239 8 7.1 113 100.0

Spearman Correlatiornresults:
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95% Lower 95% Uppe
Country Table Statistic Value ASE Confidence Confidenc
Limit Limit

Table CareerAwar:16 Spearman

CareerAwar:16_Af Correlation 0.3564 0.086¢  0.1862 0.5265

Spain

1 Spearman Correlation Coefficient = 0.3564 which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  difference_CareerAwar_16 Signed Rank S 225.0C 0.1017

T 7A ATT180 AAOAAO OOAOEOOEAAI T U OECT EZEEAA
Zero.
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3.1.5. COMPARISONS BEFQRETER IN SPAIN

Box and whiskers plot is presented below with the whole distribution of computed variables:
diff_Interest_mean, diff_SelfEfficy_mean and diff_CareerAwar_mean.

San
o
2 [e]
o o
e}
e} ¢} R —
o 14 -1
=]
B
o
z <O
< 0
8
5]
2
:‘D:
-1 — —
¢} o
o
-2 o
o
T T T
diff_Interest_mean diff_SdfEfficacy_mean diff_CareerAwar_mean

1 The blue box represents differences of Interest_mean (SelfEfficy_mean,
CareerAwar_mean) locatéd between 25% and 75% of the sample.

1 Positive points means that participants have positive diff_Interest_mean, that is people
with greater punctuation after than before.

Interest in science

Interest After Spain

Interest Before N Mean Std Min @ Q1 Median Q3 Max
Interest_mean 113 2.81 058 1.25 2.50 2.88 3.25 3.88
Interest._mean_Af 113 2.87 0.67 1.00 2.50 3.00 3.25 4.00
diff_Interest mean 113 0.06 0.59 -2.13 -0.25 0.00 0.38 1.75

1 Comparing means on both groups (Interest_mean and Interest_mean_Af) we can see that
there are no big differences between groups, mean difference is 0.06.

To conclude that there are not statistically differences on ratings before and after TLS for UAB
for the first questions block, we have Signed rank test:
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Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  diff_Interest._mean Signed Rank S 291.5C 0.358¢

T 7A AT160 AAOAAO OOAOEOOEAAI T U OECI EEEAAT O 1/
after. We cannot reject null hypothesis because of theyalue. It is upper tan 0.05 so, this
drives us to the idea that there are not differences before and after TL®isavers for

questions related to science interest.
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Self-Efficacy in science

The values of 12nd item have been reversed, because this item have inverse structure (i.e.,
item_12 =1 =>item_12 rev = 4, and we compute the Self Efficacy mean i¢th_9 + item_10
+item_11 +item_12 rev):

SelfEfficacy After Spain

SelfEfficacy Before N Mean Std Min+ Q1 Median Q3 Max
SelfEfficacy_mean 113 2.75 0.60 1.00 2.25 2.75 3.25 4.00
SelfEfficacy_mean_Af 113 2.75 050 1.75 2.50 2.75 3.00 4.00
diff_SelfEfficacy_mean 113 -0.01 0.52 -1.00 -0.25 0.00 0.25 1.50

1 Comparting means on both groups we can observe that both groups have the same mean.
So, there will not be differences before and after TLS answers. The mean of SelfEfficacy
difference is-0.01.

To conclude that there are not statistically differences on rating before and after TLS for UAB for
the second questions block, we have Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Spain  diff_SelfEfficacy_mean Signed Rank S -115.0 0.640¢

T 7A AT180 AAOAAO OOAOEOOEAAI T U OECI EEZEAAT O |/
after. The pvalue is upper than 0.05 so, this drives us to the idea that there are not
differences before and after TLS answers for questions related to seifficacy.
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Career Awareness in science

Spain
CareerAwar AfterCareerAwar Befol

N Mean Std Min Q1 Median Q3 Max

CareerAwar_mean 113 2.060.67 1.00 1.50 2.00 2.50 4.00
CareerAwar_mean_Af 113 2.190.78 1.00 1.50 2.252.75 4.00
diff_CareerAwar_mean 113 0.140.76 -2.00-0.25 0.00 0.50 2.25

1 Comparing means on both groups (CareerAwar_mean and CareerAwar__mean_Af) we can

see that there are no big differences between groups. The CareerAwar difference mean is
0.14 (std=0.76).

To conclude that there are not statistically differences on ratings before and after TLS for UAB
for the third and last questions block, we have Signed rank test results:

Tests for Location: Mu0O=0

Country VarName Test for Locatior Labelfor Test Statisti Test Statisti P Value

Spain  diff_CareerAwar_me: Signed Rank S 370.5C 0.127C

T 7A AT1860 AAOAAO OOAOEOOEAAI T U OECI EEZEAAT O |
after. We cannot reject null hypothesis because of theyalue is upper tan 0.05 so, this

drives us to the idea that there are not differences before and after TLS answedor
guestions related to science career awareness.
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3.2. RESULTS IN CYPRUS

3.2.1. GENERAL RESULTS IN CYPRUS

Interest in science

Cyprus

Before After

%

0- I I I I I I I I I I I I I I I

/O’& //’"& /O"& /@‘& ’o,& /O’é)~ /o,& //’}‘& ’o,& /O’o» /0’& /0’& /O’& /Q‘&
TR TR TR SRS S TR R T T T R SR 2
R e Yy e e o e 2 e v ¢ Ve

M Srongly disagree M Disagree [ Agree B Srongly agree ‘

/0(' /
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s ‘o
SR

Cyprus

Interest 1 Interest 2 Interest 3 Interest 4

Interest 5 Interest 6 Interest 7 Interest 8

0- | | | |
Before After Before After Before After Before

M Srongly disagree M Disagree [ Agree B Srongly agree

|
After
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Cyprus
Strongly Strongly
disagree Disagree Agree agree
N % N % N % N % Total
Interest_1. | really like science Before 2 27 14 189 46 622 12 162 74
After 41 15 20.3 28 37.8 28 37.8 74
Interest_2. Doing science is one of r Before 81 32 432 30 405 6 81 74
favourite activities After 6 81 2 27 66 892 74
Interest_3. | enjoy scienmeurses Before 2 27 17 230 46 622 9 122 74
After 5 6.8 15 203 33 446 21 284 74
Interest_4. | would like to find out  Before 9 122 51 689 14 189 74
much more about some of the things After
we deal with in our science class € 5 68 15 203 29 39.2 25 338 74
Interest_5. Science is very relevant 1 Before 16 216 44 595 14 189 74
me After 6 81 17 23.0 30 405 21 284 74
Interest_6. Science is important for Before 35 47.3 39 527 74
helping us to understand the natural Aft
world er 5 68 3 41 18 243 48 649 74
Interest_7. Science is valuable to so Before 42 56.8 32 432 74
After 41 3 4.1 25 338 43 58.1 74
Interest_8. | find that science helps 1 Before 27 11 149 37 50.0 24 324 74
to understand the things around me
After 3 41 8 108 30 405 33 446 74
1T &1 AOOGAA 11 OEA AEOOO NOAOGOEIT O) OAATIT U
AEOEAAA AAOxAAT O! COAAG AT A 03001 TCIU AC
&OOOEAOI T OAR OEA 11060 ATTITT AT OxAO ET Al

37.8% After TLS.
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Self-Efficacy in science

Cyprus
Before After

100--- . -

%

\ \ \ \ \ \ \ \
Sf SHf SAf Sf Sf SHf SAf Sf
Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

W Definitely fase B Somewhat false [ Somewhat true [ Definitely true

Cyprus
SAf Efficacy 9 Sdf Efficacy 10 SAf Efficacy 11 Sdf Efficacy 12
80
60 —
X
40,
20+
0- \ \ \ \ \ \ \ \
Before After Before After Before After Before After
B Definitely fase B Somewhat false [ Somewhat true [ Definitely true
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Cyprus
Definitely = Somewhat Somewhat Definitely
false false true true
N % N % N % N % Total
SelfEfficacy_9. Compared to Before 10 135 18 243 38 514 8 108 74
others of my age | am good ¢ Aft
science classes er 4 54 20 270 36 486 14 189 74
SelfEfficacy_10. | get good Before 5 6.8 8 108 48 649 13 176 74
marks in science After 5 68 15 203 32 432 22 297 74
SelfEfficacy_11. Work in Before 4 54 18 243 44 595 8 10.8 74
SEETEE eSS (B CRaLarl pe 3 41 17 230 41 554 13 176 74
SelfEfficacy_12. I'm hopeles: Before 36 48.6 24 324 12 16.2 2 27 74
when it comes to science
After 46 62.2 20 27.0 7 9.5 1 14 74
1 For questions 9, 10 and 11 referring to the Sebe EAEAAAU COT OBh
OOO0A6 AT A OSAAET EOAI U OOOAS ¢cOI ODPO AA

However, in question 120) & |

AT iTiT11
answers in both periods.
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Career Awareness in science

Cyprus
Before After

100
80
60
40
20
0- ! ! ! !
Career Career Career Career

%

[ [ [ [

Career Career Career Career

Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

B Nowell informed B Somewhat informed [ Informed B Very well informed

Cyprus

Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16

100 -
80
60 —
40
20
0- ! !

[ [ [ [ [ [
Before After Before After Before After Before After

%

Bl Nowel informed B Somewhat informed [ Informed B Very well informed
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Cyprus

No well Somewhat Very well

informed informed  Informed informed

N % N % N % N % Total
CareerAwar_13. Sciemetated Before 13 17.6 32 432 22 29.7 7 95 74
careers that are available in the After
job market 8 10.8 28 378 26 351 12 162 74
CareerAwar_14. Where to find Before 18 24.3 28 37.8 26 35.1 2 27 74
information about sciencelated Aft
careers € 14 189 26 351 27 365 7 95 74
CareerAwar_15. The steps Before 20 27.0 32 432 21 284 1 14 74
students need to take if they wi Aft
a scienceelated science € 11 149 23 311 31 419 9 122 74
CareerAwar_16. Employers or Before 31 419 24 324 18 24.3 1 14 74
companies that hire people to
work in scienceelated careers After 18 243 26 351 22 297 8 108 74
T!'11 A 60 NOAOGOEIT O AAO AO OEA OAI A

AT A O06A0OU xAl1 EIT & Oi AAR6 AAOACITI OEAO
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3.2.2. INTEREST IN SCIENCE IN CYPRUS

Interest_1. | really like science

Cyprus
Interest_1. | realy like science
Srongy agree -
Agee -
.5
Disagree —
Srondy disagree
I I
Before After
1 -7100 Aiiiil AT OxAOO xAOA O! COAASs 11
AEOAO DPAOET A8 -1 OAT OGAOh pw DPAOOEAEDPAT 00
periods.

&OOOEAOI T OAn

s x oA s o~ - s A

AEOAOS8

Interest_1 Befor

Cyprus

Interest_1 After

Strongly disagre Disagre¢ Agree Strongly agre Total

N % N % N % N % N %
Strongly disagre 1 50.0 1 50.0 2 27
Disagree 6 429 6 429 2 14314 189
Agree 2 43 9 19.619 41.3 16 34.846 62.2
Strongly agree 2 16.7 10 83.312 16.2
Total 3 4.1 15 20.328 37.8 28 37.8 74 100.0

Spearman Correlation results:
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95% Lowel 95% Uppel
Country Table Statistic Value ASE Confidence Limi  Confidence Limi
Cyprus Table Interest_1 * Spearman 0.444¢€ 0.087¢ 0.272¢ 0.6162

Interest_1 Af Correlation

1 Spearman Correlation coefficient = 0.4446, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: MuO=0

Country VarName Test for Locatior Label for Test Statisi Test Statisti P Value
Cyprus difference Signed Rank S 111.5C 0.0777

T 7A AT1T80 AAOAAO OOAOEOOEAAI T U OECT EZEAA

Zero.
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Interest_2. Doing science is one of my favourite activities
Cyprus

Interest_2. Doing science isone of my favourite activities

Srongy agee | @ 66
28
Agee 30 2
=
% /
14
Disagree
Srondy disagree

I
Before After

T 0! COAAd AT A O$EOACOAASG AAOAE O6bP O vuvmb 1 &
AT OxAO0O0 11T AEOAO AT A cOiT OPAA 11 03060iTCcIU A
28 participants upgraded their answers going from Agree to Strongly agree and, 27
participants upgraded thir answers going from Disagree to Strongly agree.

Cyprus
Interest_2 After
Interest_2 Befor
Disagre¢ Agree Strongly agre Total

N % N % N % N %

Strongly disagre 1 16.7 . . 5 83.3 6 8.1
Disagree 4 125 131 27 84.432 43.2
Agree 1 33 133 28 93.330 40.5
Strongly agree . . . . 6 1000 6 81
Total 6 81 227 66 89.2 74 100.0

Spearman Correlation results:

95% Lowel 95% Uppel
Country Table Statistic Value ASE Confidence Limi  Confidence Limi
Cyprus Table Interest_2 * Spearman 0.174€ 0.0991 -0.0197 0.368¢

Interest_2_Af Correlation
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1 Spearman Correlation Coefficient = 0.1746 which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: MuO=0

Country VarName Test for Locatior Label for Test Statisi Test Statisti P Value
Cyprus difference Signed Rank S 992.0C <.0001

1 Statistically significance differences (S = 992.00, p_value = <0.0001). We can reject null
hypothesis of equality of ratings before and after. In after period the most common A
OAOPT 1T OA EO 0300iITcCciU ACOAASG xEOE 11 OA OEAI
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Interest_3. | enjoy science courses
Cyprus

Interest_3. | enjoy science courses

Srondy agree 9 21
14
Agee —
@
Disagree
Srondy disagree
I I
Before After
T -AET ATOxAOO EO O1COAAG 11 AlOE DAOEIAOS
| COAAh AAZI OA AT A AEOAO8 pt DPAOOEAEDAI OOh
O0300iITci U ACOAAGS
Cyprus
Interest_3 After
Interest_3 Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Strongly disagree 1 50.0 . .1 500 . .2 2.7
Disagree 2 118 6 353 9 529 . . 17 23.0
Agree 2 43 9 19.6 21 457 14 304 46 62.2
Stronglyagree . . . .2 222 7 778 9 122
Total 5 6.8 15 20.3 33 446 21 28.4 74 100.C
Spearman Correlation results:
95% Lowel 95% Uppel
Confidence Confidence
Country Table Statistic Value ASE Limit Limit
Cyprus Table Interest_3 Spearman 0.4918 0.0775 0.3400 0.6437
Interest_3_Af Correlation
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1 Spearman Correlation Coefficient = 0.4918, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location; Mu0=0

Label
Test for for Test Test
Country VarName Location Statistic Statistic P Value
Cyprus difference_Interest_3 Signed Rank S 73.50 0.2599

T 7A AT7160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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Interest_4. |1 would like to find out much more about some of the things we deal with in
our science class

Cyprus

Interest_4. | would like to find out much more about some of the thingswe deal with in our science class

Srongy agree - 14 25

Agee
g’ \
3 -“->
n:
Disagree
Srondy disagree

I
Before After

T (AOET C uvup OAODI 1 Ohéord period)wethbrideladchadge 6n the Bffer

DAOEI A8 11 0xA0OO xAOA AEOEAAA AAOxAAT O! COAA
¢cp DAOOEAEDAT OO | AEI OAEI AA OEAEO AT OxAOO 1|
AT OxAOO CIETC AOIT I O! ¢OAAdpartripants,3iéytadedl tgdirU A C O
AT OxAOO CiEIT C £O0iI T O! COAAG O O$EOACOAAGS
Cyprus
Interest_4 After
Interest 4
Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Disagree 1 111 3 333 4 444 1 111 9 122
Agree 4 7.8 12 235 21 412 14 275 51 689
Strongly agree . . . . 4 286 10 714 14 18.9
Total 5 6.8 15 20.3 29 39.2 25 33.8 74 100.C

Spearman Correlation results:

Page 62 of 404



MUL*IPLIERS

95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE  Limit Limit
Cyprus Table Interest_4 Spearman 0.4017 0.0874 0.2303 0.5730
Interest_4_Af Correlation

1 Spearman Correlation Coefficient = 0.4017, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0=0

Label
Test for for Test Test
Country VarName Location Statistic Statistic P Value
Cyprus difference_Interest_4 Signed Rank S -48.00 0.4880

T 7A AT7160 AAOAAO OOAOEOOEAAIT U OEGCT EEEAAT AA
zero.

Page 63 of 404



MUL*IPLIERS

Interest_5. Science is very relevant to me

Cyprus
Interest_5. Sienceisvery relevant to me
Srongy agee |
Agee —
.E
Disagree
Srondy disagree
I I
Before After
T - AET AT OxAO 11 Ai OE DPAOETI AO EO O! COAAGS8 (1
opt~iop qn\both\p}eriod‘s. 3 . . o S
&OOOEAOI T OAh OEAOA AOA p¢ DPAOOEAEDPAT OO OEAO

on both periods.

Cyprus
Interest_5 After
Interest 5
Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Disagree 4 250 7 438 5 313 . 16 216
Agree 2 45 9 205 24 545 9 205 44 595
Strongly agree 1 71 1 71 12 857 14 18.9
Total 6 8.1 17 23.0 30 40.5 21 284 74 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE  Limit Limit
Cyprus Table Interest 5 Spearman 0.6133 0.0779 0.4606 0.7661
Interest_5_Af Correlation

1 Spearman Correlation coefficient = 0.6133, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0=0

Label
Test for for Test Test
Country VarName Location Statistic Statistic P Value
Cyprus difference_Interest_5 Signed Rank S -45.00 0.3396

T 7A AT7160 AAOAAO OOAOEOOEAAIT U OEGCT EEEAAT AA
zero.
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Interest_6. Science is important for helping us to understand the natural world

Cyprus
Interest_6. Sience isimportant for helping usto understand the natural world
Srongy agee |
Agee —
.E
Disagree
Srondy disagree
I I
Before After
T . AAO oub T &£ AT OxAOOh AOA 11 AAOAA AAOxAAT O
DAOOEAEDAlOO I AET OAET AA OEAEO AT OxAOO 11 AI
I DOET T8 3AATTAIT Uh py DPAOOEAEDPAT OOh ODPCOAAAA
OB0T 1T Ccil U ACOAAD® AEOAO8 , AGOI Uh pt1t DPAOOEAEDAI
periods.
Cyprus
Interest_6 After
Interest_6
Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Agree 5.7 1 29 14 400 18 514 35 473
Strongly agree 3 7.7 2 51 4 103 30 769 39 527
Total 5 6.8 3 41 18 243 48 649 74 100.C

Spearman Correlation results:

95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Cyprus Tablelnterest_6 * Spearman 0.2184 0.1161 -0.0091 0.446C
Interest_6_Af Correlation
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1 Spearman Correlation Coefficient = 0.2184, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location; Mu0=0

Label
Test for for Test Test
Country VarName Location Statistic Statistic P Value
Cyprus difference_Interest_6 Signed Rank S -16.50 0.7259

1T 7A Ai1860 AAOAAO OOAOEOOEAAI T U OEGCI EAEAAT AA
zero.
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Interest_7. Science is valuable to society

Cyprus
Interest_7. Sienceisvaluable to society
22
Srongy agee |
21
Agee —
2
ko
14
Disagree
Srondy disagree

I
Before After

§  Over the 90% of the answers are grouped ontw8 E AAAOAT & 1 BDPOET T 68 030
O! COAAG 8
c¢c DAOOEAEDAT OO 1 AET OAET AA OEAEO AT OxAOO 11
¢cp DPAOOEAEDPAT OO OPCOAAAA OEAEO AT OxAOO cCI EI
18 maintained theirAT Ox AO0O 1T £ O! COAA6 11 AT OE DPAOEIT AOF

I AAZEI OA PAOET A All OEA AT OxAOO x

h E
DAOEI A OEAOA AOA ¢ DPDAOOEAEDPAT OO juyspbQ xEI

Cyprus
Interest_7 After
Interest_7
Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Agree 1 24 2 48 18 429 21 50.0 42 56.8
Strongly agree 2 6.3 1 31 7 219 22 688 32 43.2
Total 3 41 3 4.1 25 33.8 43 58.1 74 100.C

SpearmanCorrelation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Cyprus Table Interest 7 * Spearman 0.1577 0.1161 -0.069¢ 0.3852
Interest_7_Af Correlation

1 Spearman Correlation Coefficient = 0.1577, which do not follow a monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_Interest_7 Signed Rank S 28.00 0.607¢

T 7A ATT180 AAOAAO OOAOEOOEAAI T U OECIT EZEZEAA
Zero.
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Interest_8. | find that science helps me to understand the things around me

Cyprus
Interest_8. | find that science helps me to understand the things around me
Srongy agee |
Agee —
2
g
@
Disagree
Srondy disagree
\ \
Before After
9 -71066 ATiii11T AT OxAOO xAOA O63060Ii 1 Ci U ACOAAd £

entire block of questions related with Science Interests.

17 participants and 21 participants maintained their answers on both periods, answering
03001 1T Cl U ACOrkshectivdyi A O! COAAS

' 0T h po DAOOEAEDPAT OO OPCOAAAA OEAEO AT OxAO
ACOAA6 AEOAO 4, 38

Cyprus
Interest_8 After
Interest_8 Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Strongly disagree 1 50.0 1 50.0 . . . .2 2.7
Disagree 2 182 6 545 3 27311 149
Agree 2 54 1 27 21 568 13 35.1 37 50.0
Strongly agree 4 16.7 3 125 17 708 24 324
Total 3 41 8 10.8 30 40.5 33 44.6 74 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Cyprus Table Interest 8 * Spearman 0.335C 0.118¢: 0.1031 0.566¢
Interest_8_Af Correlation

1 Spearman Correlation Coefficient = 0.3350, which follows a weak positive monotonous
relationship.

Signed rank test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_Interest_8 Signed Rank S 56.50 0.295Z

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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3.2.3. SELHEFFICACY IN SCIENCE IN CYPRUS

Self-Efficacy 9. Compared to others of my age | am good at science classes

Cyprus

SelfEfficacy_9. Compared to othersof my age | am good at science classes

14

Definitely true| 8

Somewhat true—

—

5 ’
m
Somewhat fase —
Definitely false— - =
I I
Before After
T - AET AT OxAO 11 Al OE PAOEI AO EO 031
answers on that option on both periods.
Cyprus
SelfEfficacy_9 After
SelfEfficacy_9 o -
Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false 2 20.0 5 50.0 3 300 . . 10 135
Somewhat false 1 56 10 556 4 222 3 16.7 18 24.3
Somewhat true 1 26 5 132 25 658 7 184 38 514
Definitely true . . . . 4 50.0 4 50.0 8 10.8
Total 4 54 20 270 36 486 14 18.9 74 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper

Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table SelfEfficacy 9 Spearman Correlatiol0.5107 0.0913 0.3319 0.6896

SelfEfficacy_9_Af

1 Spearman Correlation Coefficient = 0.5107, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_SelfEfficacy 9 Signed Rank S 115.5C 0.025&

1 Statistically significance differences (S = 115.50, p_value = 0.0255) were found between

calculated difference and zero. We can reject null hypothesis because of theghue is
lower than 0.05.
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Self-Efficacy_10. | get good marks in science

Cyprus
SelfEfficacy_10. | get good marksin science

Definitely true-|

Somewhat true—
=
g
[hd

Somewhat fase

Definitely fase—

\ \
Before After
T -TOA OEAT 1tnb 1T &£ OEA AT OxAOO AOA

participants maintained their answers on that option on both periods.

Cyprus

SelfEfficacy_10 After
SelfEfficacy_1C
Before Definitely Somewhat Somewhat Definitely

false false true true Total

N % N % N % N % N %

Definitely false 1 20.0 1 20.0 2 40.0 1 200 5 6.8
Somewhat false 1 125 3 375 3 375 1 125 8 108
Somewhat true 3 6.3 10 20.8 25 521 10 20.8 48 64.9
Definitely true . . 1 7.7 2 154 10 769 13 17.6
Total 5 6.8 15 20.3 32 432 22 29.7 74 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper

Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table SelfEfficacy_1( Spearmaforrelation 0.3974 0.1084 0.1851 0.6098

* SelfEfficacy _10_Af
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1 Spearman Correlation Coefficient = 0.3974 which follows a positive monotonous
relationship.

Signed rank tes results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_SelfEfficacy_10 Signed Rank S 9.00 0.878¢

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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Self-Efficacy_11. Work in science classes is easy for me

Cyprus
SlfEfficacy_11. Work in science classesis easy for me
Definitely true-|
Somewhat true—
-
©
Somewhat fase -
Definitely fase—
I I
Before After
1T - AET AT OxAO EO 0311 AxEAO O000A6 11 Ai OE PAOE
OAOPI 1T OAO 1T £ O31T1 AxEAO OOOAG 11 AT OE DPAOEI A
Cyprus
SelfEfficacy_11 After
SelfEfficacy_11
Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false 1 25.0 3 75.0 . . . . 4 5.4
Somewhat false 1 56 3 167 14 77.8 . . 18 24.3
Somewhat true 1 23 11 25.0 23 523 9 205 44 595
Definitely true . . . . 4 50.0 4 50.0 8 10.8
Total 3 41 17 23.0 41 554 13 176 74 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper

Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table SelfEfficacy_1: Spearman Correlatiol0.3807 0.0915 0.2013 0.5600

* SelfEfficacy 11 Af
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1 Spearman Correlation Coefficient = 0.3807 which follows a positive monotonous

relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_SelfEfficacy 11 Signed Rank S 86.00 0.2427

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Z€ero.
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SelfF%AXZEAAAU pc¢8 )61 EITDPAI AOGO xEAT EO ATi Ad O1 O

Cyprus

SlfEfficacy_12. I'm hopelesswhen it comesto science

26

Definitely false

Somewhat fase

Rating

Somewhat true—

I I
Before After

T - AET AT OxAO EO6 S$AEEIT EOAI U £AI OA6 ET Al OE
responses of that option on both periods. Moreover, 15 participants degraded their
AT OxAO CiETC &OII O311AxEAO Z£AI OA6 AAEI OA 4

Cyprus

SelfEfficacy_12 After
SelfEffcacy 12

Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false 26 72.2 7 19.4 3 83 . . 36 48.6
Somewhat false 15 62.5 7 29.2 2 83 . . 24 324
Somewhatrue 5 417 5 417 2 16.7 . .12 16.2
Definitely true 1 50.0 . . 1 500 2 2.7
Total 46 622 20 27.0 7 95 1 1.4 74 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper

Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table SelfEfficacy_1: Spearman Correlatiol0.2625 0.1166 0.0339 0.4912

* SelfEfficacy_12_Af

1 Spearman Correlation Coefficient = 0.2625 which follows a weak positive monotonous
relationship.

Signed rank rest results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_SelfEfficacy_12 Signed Rank S -133.5 0.038¢

1 Statistically significance differences (S =133.5, p_value = 0.0384) were found between
calculated difference and zero. We can reject null hypothesis because of theghue is
lower than 0.05.

Page 79 of 404



MUL*IPLIERS

3.2.4. CAREER AWARENESS IN SCIENCE IN CYPRUS

CareerAwar_13. Science-related careers that are available in the job market

Very well informed —

Informed —

Rating

Somewhat informed —

No well informed —|

Cyprus
CareerAwar_13. Stience-related careersthat are available in the job market

T -1 O0OA OEAT xmnb

I £# OEA AT OxAOO AA&EI OA AT A AEOD/

AT A O)1 &I Of AAS
4EAOA AOA »pg

DAOOEAEDAT OO0 OEAOQO i AIEAIOAEA AAGA
periods and, there are 14 participants that upgraded their answers going from
AAEI OA AT A O)1 &£ Of AAb6

I DPOEIT 1T O8

N A s o~

031 i AxEAO EIT & Oi AASd

CareerAwar_13

Cyprus
CareerAwar_13 After

Before No well Somewhat Very well

infformed  informed  Informed informed Total

N % N % N % N % N %
No well informed 4 30.8 8 615 1 7.7 13 176
Somewhat informed 3 94 12 375 14 438 3 94 32 432
Informed 1 45 27.3 364 7 318 22 29.7
Very well informed 28.6 57.1 1 143 7 9.5
Total 8 108 28 378 26 351 12 16.2 74 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper

Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table CareerAwar_1: Spearman Correlatioi0.4030 0.1000 0.2071 0.5990

*CareerAwar_13_Af

1 Spearman Correlation Coefficient = 0.4030, which follows a positive monotonous
relationship.

Signed rank test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_CareerAwar_13 Signed Rank S 196.5C 0.0322

1 Statistically significance differences (S = 196.50, p_value = 0.0322) were found between

calculated difference and zero. We can reject null hypothesis that responses before and
after are equal.
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CareerAwar_14. Where to find information about

Very well informed —

science-related careers
Cyprus

CareerAwar_14. Where to find information about science-related careers

Informed —
-
@
Somewhat informed
No well informed —
I
Before After
T 0.1 0 xAl1l ET & Ol AA6h O311 AxEAO ET &£ Oi AAd Al
number of answers in both periods.
&OOOEAOQI T OAh pp DPAOOEAEDPAT OO | AET OAET AA OEA
periods and 13 participants maintained theiransw® O 1| £ O) 1 &£ 01 AA6 11 Al
Cyprus
CareerAwar_14 After
CareerAwar_14
Before No well Somewhat Very well
informed  informed  Informed  informed Total
N % N % N % N % N %
No well informed 5 27.8 7 389 27.8 1 56 18 243
Somewhainhformed 4 143 11 393 8 286 5 17.9 28 378
Informed 5 19.2 7 269 13 50.0 1 3826 351
Very well informed 1 50.0 1 50.0 2 2.7
Total 14 189 26 351 27 365 7 9.5 74 100.C
Spearman Correlation results:
Value ASE 95% Lower 95% Upper
Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table CareerAwar_1. Spearman Correlatio0.1131 0.1127 -0.1077 0.3339

*CareerAwar_14_Af
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1 Spearman Correlation Coefficient = 0.1131, which do not follow monotonouslationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_CareerAwar_14 Signed Rank S 124.5C 0.1472

T 7A AT7160 AAOAAO OOAOEOOEAAIT U OEGCTI EEEAAT AA
zero.
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CareerAwar_15. The steps students need to take if they want a science -related science

Cyprus

CareerAwar_15. The steps students need to take if they want a science-related science

Very well informed &

Informed —| 21

Rating

Somewhat informed —|

No well informed —|

31

Before

\
After

1 Orange, yellow and green light options recaps more than the 85% of the answers.

&1 ABOET ¢ 11 DPiI OEOEOA OAODI O60Oh
Al OE PAOET AOG8 »pr1

s x oA o~

bAEI OA 4,3 O O)1 &£ Oi AAb6

~

pp DAOOEAEDPA
DAOOEAEDPAT OO OPCOAAAA OEARE

AEOAO AT OxAOO 4, 38

CareerAwar_15

Cyprus

CareerAwar_15 After

Before No well Somewhat Very well

informed  informed  Informed  informed Total

N % N % N % N % N %
No well informed 5 25.0 8 40.0 6 30.0 1 5020 270
Somewhat informed 3 94 10 313 14 438 5 156 32 432
Informed 3 143 5 238 11 524 2 9521 284
Very well informed 1 1000 1 1.4
Total 11 149 23 311 31 419 9 122 74 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper

Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table CareerAwar_1! Spearman Correlatiol0.2169 0.1146 -0.0078 0.4416

*CareerAwar_15_ Af

1 Spearman Correlation Coefficient = 0.2169, which do not follow a monotonous
relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_CareerAwar_15 Signed Rank S 313.5C 0.000z

i Statistically significance differences (S = 313.50, p_value = 0.0002). We can reject null
hypothesis because of the {walue is lower than 0.05.
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CareerAwar_16. Employers or companies that hire people to work in science -related
careers

Cyprus

CareerAwar_16. Employersor companiesthat hire people to work in science-related careers

Very well informed & 8

Informed —| 18 22

Rating

Somewhat informed —|

11

No well informed —|

I
Before After

1 Following the same tendency as the question before, more than the 85% of the responses
are grouped on 3 options.

&OOOEAOQI T OAh pp PAOOEAEDPAT OO | AET OAET AA OEA
periods and 11 participants upgraded their answers goie A£O0T 1 O. 1 0 x AT
AAE OA O1 0311 AxEAO ET & Oi AA6 AZEZOAO 4, 38

Cyprus

CareerAwar_16 After

CareerAwar_16
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 11 355 11 355 6 194 3 9.7 31 41.9
Somewhat informed 5 20.8 9 375 9 375 1 42 24 324
Informed 2 111 6 333 7 389 3 16.7 18 243
Very well informed 1 1000 1 1.4
Total 18 243 26 351 22 297 8 10.8 74 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper

Confidence Confidence
Country Table Statistic Interval Interval
Cyprus Table CareerAwar_1i Spearman Correlatiol0.2773 0.1131 0.0556 0.4991

*CareerAwar_16_Af

1 Spearman Correlation Coefficient = 0.2773, which follows a very weak positive
monotonous relationship.

Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus difference_CareerAwar_16 Signed Rank S 270.0C 0.001z

1 Statistically significance differences (S = 270.00, p_value = 0.0012). We can reject null
hypothesis because of the {walue is lower than 0.05.
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3.2.5. COMPARISONS BEFQRETER IN CYPRUS

Box and whiskers plot is presented below with the whole distribution of computed variables:
diff_Interest_mean, diff_SelfEfficy_mean and diff_CareerAwar_mean.

Cyprus
O
2 |
o - .
m
o]
5 5 .
& o
5]
3
5 1
-1+ o
. 1
O O
_2 —
I I I
diff_Interest_mean diff_SdfEfficacy _mean diff CareerAwar_mean
Interest in science
Interest After Cyprus

Interest Before Mean Std Mink Q1 Median Q3 Max
Interest_mean 74 3.05 044 1.75 2.75 3.00 3.38 4.00
Interest mean_ Af 74 3.24 0.60 1.50 2.88 3.31 3.75 4.00
diff_Interest_ mean 74 0.20 0.50 -1.50 0.00 0.25 0.50 1.13

1 Comparing means on both groups (Interest_mean and Interest_ mean_Af) we can see that
Interest differences mean is 0.2.

To conclude that there are (maybe) statistically differences on rating before and after TLS for
Cyprus for the firstquestions block, we have Signed rank test results:
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Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus diff_Interest_mean Signed Rank S 508.5C 0.000z

1 Statistically significant differences (S = 508.5, p_value = 0.0002) between interest mean
before and after. This drives up to the idea that there are differences before and after TLS

answers for questions related to science interest. The Interest mean after is higher than
Interest mean before.
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Self-Efficacy in science

The values of 12nd item have been reversed, because this item have inverse structure (i.e.,
item_12 =1 =>item_12 rev = 4, and we compute the Self Efficacy mean with item_9 + item_10
+item_11 Htem_12_rev):

SelfEfficacy After Cyprus

SelfEfficacy Before N Mean Std Mink+ Q1 Median Q3 Max
SelfEfficacy_mean 74 289 062 100 250 3.00 3.25 3.75
SelfEfficacy_mean_Af 74 3.03 0.63 1.00 2.50 3.00 3.50 4.00
diff_SelfEfficacy_mean 74 0.15 0.57 -1.50 -0.25 0.25 0.50 1.25

1 Comparing means on both groups (SelfEfficacy _mean and SelfEfficacy _mean_Af) we can
see that SelfEfficacy differences mean is 0.15.

To conclude that there are (maybe) statistically differences on rating before and after TLS for
Cyprus for the second quesbns block, we have Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Cyprus diff_SelfEfficacy_mean Signed Rank S 346.5C 0.0127

1 We detect statisticallysignificant differences between seHefficacy mean before and after.
This drives up to the idea that there are differences before and after TLS answers for
questions related to selfefficacy.
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Career Awareness in science

Cyprus
CareerAwar AfterCareerAwar Befe
N Mean Std Min Q1 Median Q3 Max
CareerAwar_mean 74 2.090.65 1.00 1.50 2.002.75 3.75
CareerAwar_mean_Af 74 2.430.76 1.00 1.75 2.253.00 4.00
diff_CareerAwar_mean 74 0.340.81-1.75-0.25 0.250.75 2.50

1 Comparing means on both groups (CareerAwar_mean and CareerAwar_mean_Af) we can
see that CareerAwar differences mean is 0.34.

To conclude that there are (maybe) statistically differences on rating before and after TLS for
Cyprus for their last questions lbock, we have Signed rank test results:

Tests for Location: Mu0O=0

Country VarName Test for Locatior Label for Test Statisi Test Statisti P Value

Cyprus diff CareerAwar_me: Signed Rank S 483.0C 0.000¢

1 We detect statistically significant differences (S = 483; p_value = 0.0008) between career
awareness mean before and after. We can reject null hypothesis because of theajue is
lower than 0.05. This drives up to the idea that there are differences bet®and after TLS
answers for questions related to science career awareness.
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3.3. RESULTS IN ITALY

3.3.1. GENERAL RESULTS IN ITALY

Interest in science

%

Itdy

Before After

I I I T o o R R RN
V QX Q@ v & e /e R e Ty s e e

‘ M Srongly disagree M Disagree [ Agree B Srongly agree ‘

Itay

Interest 1 Interest 2 Interest 3 Interest 4

Interest 5 Interest 6 Interest 7 Interest 8

[ [ [ [ [ [ [ [
Before After Before After Before After Before After

B Srongly disagree B Disagree [ Agree B Srongly agree ‘
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Italy

Strongly Strongly
disagree Disagree Agree agree

N % N % N % N % Total

Interest 1. | reallike science Before 1 28 3 83 19 528 13 36.1 36
After 1 28 3 83 22 611 10 278 36
Interest_z. D_o_ir_1g science is one of r Before 1 28 5 139 19 528 11 306 36
favourite activities After 1 28 6 167 20 556 9 250 36
Interest_3. | enjoscience courses  Before 2 56 2 56 20 556 12 33.3 36
After 1 28 5 139 23 639 7 194 36
Interest_4. | would like to find out  Before 1 28 2 56 15 417 18 50.0 36
much more a_bout some of the things After
we deal with in our science class 3 83 19 528 14 389 36
Interest_5. Science is very relevant 1 Before 1 28 2 56 18 500 15 417 36
me After 4 111 21 583 11 306 36
Interest_6. Science is important for Before 1 28 1 28 13 36.1 21 583 36

helping us to understand the natural After

world 2 56 13 36.1 21 583 36
Interest_7. Science is valuable to so Before 1 28 1 28 12 333 22 61.1 36
After . . . . 11 306 25 694 36
Interest_8. | find that science helps 1 Before 1 28 . . 17 472 18 50.0 36
to understand the things around me
After . : 1 28 14 389 21 583 36
T &1 AOOGAA 11 OEA AEOOO NOAOGOEITT O) OAAI
AAOxAAT O! cOAA6 AT A 0300iITCiU ACOAA®
&OOOEAOI T OAnh OEA 11060 ATiiiT1T AT OxAO EI

and 61.1% After TLS.
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Self-Efficacy in science

Itay
Before After
80
60
S
40
20
0- | | | | | | | |
Sf SHf Sdf Sdf SAf SHf Sdf SHf
Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12  Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12
M Definitely false B Somewhat false [ Somewhat true [ Definitely true
Ity
SAf Efficacy 9 SAf Efficacy 10 Sf Efficacy 11 SAf Efficacy 12

= B
80
60 —

L
40
20
0- !

| | | | | | |
Before After Before After Before After Before After

M Definitely false B Somewhat false [ Somewhat true [ Definitely true
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Italy
Definitely Somewhat Somewhat Definitely
false false true true
N % N % N % N % Total
SelfEfficacy_9. Compared to Before 3 83 20 556 12 333 1 28 36
others of my age | am good ¢ Aft
science classes er 1 28 21 583 12 333 2 56 36
SelfEfficacy_10. 1 get good Before 1 28 7 194 24 66.7 4 111 36
marks in science After 1 28 8 222 24 667 3 83 36
Se_IfEfficacy_ll._Work in Before 5 139 21 583 9 250 1 28 36
SHOMEL TEEEES B G oo 4 111 17 472 15 417 36
SelfEfficacy_12. I'm hopeles: Before 9 250 22 611 4 111 1 28 36
when it comes to science
After 8 222 22 61.1 5 139 1 28 36
1 For questions 9, 10, 11 referring to the Seb £AAZEAAAU CcOi Obh AAOACIT OE
AT A O3T 1T AxEAO OOOA6 CcOTI OPO AAOxAAT oomnm AT A x
(I xAGAOh ET NOAOOEIT p¢ 0)6i EITBPAIAOCO xEAI
commonAT OxAOO AOA O$AZEZET EOAT U £AI OAd AT A O3711 /

answers in both periods.
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Career Awareness in science

Itay
Before After
100
80
60 —
N
40
20
0- | | | | | | | |
Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

B Nowell informed M Somewhat informed [ Informed B Very well informed

Ity

Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16
[ — [ —

%

| | | | | | | |
Before After Before After Before After Before After

B Nowell informed M Somewhat informed [ Informed B Very well informed
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Italy

No well Somewhat Very well

informed informed  Informed informed

N % N % N % N % Total
CareerAwar_13. Sciemetated Before 4 111 23 639 9 250 36
careers that are available in the After
job market 4 111 21 583 10 27.8 1 28 36
CareerAwar_14. Where to find Before 11 30.6 16 44.4 8 222 1 28 36
information about sciencelated Aft
careers er 8 222 12 333 15 417 1 28 36
CareerAwar_15. The steps Before 13 36.1 14 38.9 8 222 1 28 36
students need to take if they wi Aft
a scienceelated science er 4 111 14 389 17 472 1 28 36
CareerAwar_16. Employers or Before 19 52.8 15 41.7 2 56 36
companies that hire people to
work in scienceelated careers After 12 333 17 472 7 194 36

T All four questions act at the same direction. Near 60% of answers are found in
0311 AxEAO ET A&l Of AAo

AT A O)1 &l Of AAS
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3.3.2. INTEREST IN SCIENCE IN ITALY

Interest_1. | really like science

Itay
Interest_1. | realy like science

Srondy agree — 10

Agee —
E‘?g
Disagree
Srongy disagree
\ \
Before After
T &1 ABOET ¢ 11 UAI 1T x AOAATI AO j Ol COAAG AT OxAOC

their responses on both periods. This means a 50% on a global representation and a

94.7% in a relative sphere.

&OOOEAOQI T OAh &EI AOOGET C 11 x TNACORBGEQAT DKkAAOAR/
initial participants maintained their responses on both periods. This means a 27% on a

global sphere and a 76.9% in a relative sphere.

Italy

Interest_1 After

Interest_1 Before Strongly Strongly

disagree Disagree  Agree agree Total

N % N % N % N % N %
Strongly disagree : : : .1 100.C . o1 2.8
Disagree . . 3 100.0 . : . .3 8.3
Agree 1 53 . . 18 94.7 . . 19 528
Strongly agree . . . . 3 231 10 769 13 36.1
Total 1 28 3 8.3 22 611 10 27.8 36 100.0
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Spearman Correlation results:

95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Italy Table Interest_1 * Spearman 0.8231 0.0701 0.685¢ 0.960¢
Interest_1 Af Correlation

1 Spearman Correlation Coefficient = 0.8231, follows a positive monotonous relationship.

Signed Rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_Interest_1 Signed Rank S -3.00 0.562t
9 7A ATT180 AAOCAAO OOAOEOOEAAI T U OECI EZEEA
zero.
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Interest_2. Doing science is one of my favourite activities

Itay
Interest_2. Doing science is one of my favourite activities
7
Srongy agree — 11 9
Agee —
; ——
Disagree —
Srongy disagree —
I I
Before After
1 &1 AOOEI ¢ 11 O! cOAAs AT OxAOO8 pt | £ pw EIEOE
Al OE PAOEI A08 '1 01l h & AOOET C T1x 11 1ECEO Al

initial participants also maintained their responses on both periods.

Italy
Interest_2 After
Interest_2 Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Strongly disagree . . . . 1 100.0 . o1 2.8
Disagree 1 200 3 60.0 1 20.0 . . 5 139
Agree . . 3 158 14 737 2 10519 528
Strongly agree . . . . 4 364 7 63611 30.6
Total 1 28 6 16.7 20 55.6 9 25.0 36 100.0

Spearman Correlation results:

95% Lowel 95% Uppe!
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Italy Table Interest 2 * Spearman 0.662: 0.0951 0.475¢ 0.848¢
Interest_2_Af Correlation
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1 Spearman Correlation Coefficient = 0.6623, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_Interest_2 Signed Rank S -9.00 0.613¢

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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Interest_3. | enjoy science courses

Itay
Interest_3. | enjoy science courses

Srondy agree

Agee
(o))
£
i

Disagree —

Srongy disagree — .
I I
Before After

1T 6! CcOAAsd EO OEA 11060 ATiiiil AT OxAO
AT OxAOAA O! COARG 11

ACOAAo AAEI OA 4,3 Al COAA6 AEOAO

Italy
Interest_3 After
Interest_3 Before Strongly Strongly
disagree Disagree  Agree agree Total
N % N % N % N % N %
Strongly disagree 1 50.0 . . 1 50.0 . .2 5.6
Disagree 2 100.0 . . . .2 5.6
Agree . . 2 100 16 80.0 2 10.0 20 55.6
Strongly agree 1 83 6 500 5 41712 333
Total 1 28 5 139 23 639 7 194 36 100.0

Spearman Correlation results:
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95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Italy Table Interest_3 * Spearman 0.485: 0.151¢ 0.1881 0.782¢
Interest_3_Af Correlation

1 Spearman Correlation Coefficient = 0.4853, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country Location  Statistic Statistic Value
Italy difference_Interest_3 Signed Rank S -16.50 0.2432
9 7A ATT180 AAOCAAO OOAOEOOEAAI T U OECI EZEEA

Z€ero.
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Interest_4. |1 would like to find out much more about some of the things we deal with in
our science class

Itay
Interest_4. | would like to find out much more about some of the thingswe deal with in our science class
Srondy agree 18 11 14
Agee —
5
Disagree
Srondy disagree
I I
Before After
T Ol COAA6 AT A 0630601 TClIU ACOAAG AOA OEA 1100 A
EQEOOOI UR pp 1 /£ pyw ETEOEAI DPAOOEAEDPATI OO0 Al Ox
ET EOEAI DAOOEAEDAT OO Al OxAOAA ¢300iITClIU ACO
pp | £ puv ET EOEAI DAOOEAEDAT OO AT OxAOAA Oo! cO
Italy
Interest_4 After
Interest_Before Strongly
Disagree Agree agree Total
N % N % N % N %
Strongly disagree . . . 1 100.0 1 2.8
Disagree 1 50.0 1 50.0 . .2 5.6
Agree 2 133 11 733 2 13315 417
Strongly agree . . 7 389 11 61118 50.0
Total 3 83 19 528 14 38.9 36 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Italy Table Interest_4 * Spearman 0.463t 0.150z 0.1692 0.757¢
Interest_4_Af Correlation

1 Spearman Correlation Coefficient = 0.4635, follows a positive monotonous relationship.

Signed Rank Test results:

Country

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Location Statistic Statistic Value

Italy difference_Interest_4 Signed Rank S

-13.00 0.460z

9 7A Ai 1860
Zero.

AROAAO

OOAOEOOEAAIT I U
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Interest_5. Science is very relevant to me

Itay
Interest_5. Scienceisvery relevant to me
Srondy agree
Agee —
.&%
Disagree —
Srongy disagree —
I I
Before After
T 0! COAASG AT A 030011 Cl U aneweh dndoottAperbdsOEA 11 00 A
&EOOOI Uh x 1T &£ puv EITEOEAI DHPAOOEAEDAT OO0 Al Ox/
ET EOEAl DAOOEAEDAT OO0 Al OxAOAA ¢3001I1ClIU ACO
po 1T /&£ py EI EOEAI DAOOE fApdidds. 00 AT OxAOAA O! ¢cO

Italy
Interest_5 After
Interest_5 Before Strongly
Disagree  Agree agree Total
N % N % N % N %
Strongly disagree . . . 1 1000 1 2.8
Disagree 2 100.c . . . .2 5.6
Agree 2 111 13 722 3 16.7 18 50.0
Strongly agree . . 8 533 7 46.7 15 417
Total 4 11.1 21 58.3 11 30.6 36 100.0

Spearman Correlation results:
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95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Italy Table Interest 5 * Spearman 0.378t 0.169¢ 0.0461 0.710¢
Interest_5_Af Correlation

1 Sparman Correlation Coefficient = 0.3785, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country Location  Statistic Statistic Value
Italy difference_Interest_5 Signed Rank S -17.50 0.3367
9 7A ATT180 AAOCAAO OOAOEOOEAAI T U OECI EZEEA

Z€ero.
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Interest_6. Science is important for helping us to understand the natural world

Itay
Interest_6. Science isimportant for helping usto understand the natural world
Srondy agree 21 16 21
Agee 13 9 13
2
i
Disagree @
Srongy disagree —
I I
Before After
1 &1 AGOET ¢ 11 TECEO Al OA AOAAI AOh po 1T E
AT OE PAOET A08 10l h w T £ po EI EOEAI b
Italy
Interest_6 After
Interest_6 Before Strongly
Disagree  Agree agree Total
N % N % N % N %
Strongly disagree 1 1000 1 2.8
Disagree 1 100.C . . . o1 2.8
Agree 9 69.2 4 30813 36.1
Strongly agree 1 48 4 190 16 76.2 21 583
Total 2 56 13 36.1 21 583 36 100.0
SpearmanCorrelation results:
95% Lowel 95% Uppe!
Confidence Confidence
Country Table Statistic Value ASE Limit Limit
Italy Table Interest_6 * Spearman 0.396¢ 0.164¢ 0.074C 0.719¢
Interest_6_Af Correlation
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1 Spearman Correlation Coefficient = 0.396%llows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_Interest_6 Signed Rank S 0.50 1.000cC

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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Interest_7. Science is valuable to society

Itay
Interest_7. Science isvaluable to society
Srondy agree 22 19 25
Agee 12 ! 11
.&%

Disagree —
Srongy disagree —

I I

Before After
T 03001I 1 Ccil U ACOAAS EO OEA 11006 Al OxAOAA 1 POET

¢¢ ETEOEAI DAOOEAEDAT OO AT OxAOAA 0O300]
[

DAOOEAEDAT OO AT 6xAOAAR Al Oi h O! COAA

Italy

Interest_7 After

Interest_7 Before Strongly

Agree agree Total

N % N % N %

Strongly disagree 1 100.0 1 2.8
Disagree 1 100.C . o1 2.8
Agree 7 583 5 41.7 12 333
Strongly agree 3 136 19 86422 611
Total 11 306 25 69.4 36 100.0

Spearman Correlation results:

95% Lowel 95% Uppe!
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Italy Table Interest_7 * Spearman 0.443Z 0.154¢ 0.1401 0.746¢
Interest_7_Af Correlation
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1 Spearman Correlation Coefficient = 0.4434, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_Interest_7 Signed Rank S 12.50 0.273¢

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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Interest_8. | find that science helps me to understand the things around me

Itay
Interest_8. | find that science helps me to understand the things around me
Srondy agree — 18 14 21
7
Agee —
5
Disagree —
Srongy disagree —
I I
Before After
1 pt 1A py ETEOEAI DAOOEAEDPA]I 60 Al OxAOAA 03 0¢
Ei Ol OAA OEAEO AT OxAOO CIEIC AOIT O! COAAG .
&ET Al T Uh w T &£ px EI EOEAI DAOOEAEDAI ®ialk. | AEI
Italy
Interest_8 After
Interest_8 Before Strongly
Disagree  Agree agree Total
N % N % N % N %
Strongly disagree . .1 100.0 . o1 2.8
Agree 1 59 9 529 7 41217 472
Strongly agree . . 4 222 14 77.8 18 50.0
Total 1 28 14 389 21 583 36 100.0

Spearman Correlation results:

95% Lowel 95% Uppe!
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Italy Table Interest_8 * Spearman 0.417€¢ 0.143¢ 0.1357 0.699¢
Interest_8_ Af Correlation
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1 Spearman Correlation Coefficient = 0.4176, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_Interest_8 Signed Rank S 13.00 0.460z

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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3.3.3. SELHEFFICACY IN SCIENCE IN ITALY

Self-Efficacy_9. Compared to others of my age | am good at scienceclasses

Itay
SefEfficacy_9. Compared to others of my age | am good at science classes
Definitely true-| @ 2
7
Somewhat true—| 12 12
(o]
=
g
Somewhat false —
Definitely fase—|
\ \
Before After
7! I AETO PAOO 1T &£ OEA AT OxAOO EO & AOGOGAA 11 O

s x oA s~ - s A ~

cnm ET EOEAI PAOOGEAEDPAT OO Al OxAOAA O3ii AxEA

s oA s o~ 2 s A

O
-1 OAT OAOh x 1T &£ p¢ EIEOEAI DPAOOEAEDAT OO Al Ox

Italy

SelfEfficacy_9 After
SelfEffcacy_9

Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false . . 2 66.7 1 333 . .3 8.3
Somewhat false 1 50 14 70.0 4 20.0 1 5020 556
Somewhat true . . 5 417 7 58.3 . . 12 333
Definitely true . . . . . . 1 100.0 1 2.8
Total 1 28 21 583 12 333 2 5.6 36 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Italy TableSelfEfficacy_9 * Spearman 0.3364 0.16.6 0.3364 0.6511
SelfEfficacy_9 Af  Correlation
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1 Spearman Correlation Coefficient = 0.3364, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_SelfEfficacy 9 Signed Rank S 13.50 0.381C

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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Self-Efficacy_10. | get good marks in science

Itay
SlfEfficacy_10. | get good marksin science

Definitely true| 4 3

Somewhat true—

2 \/
g
Somewhat fase
Definitely fase—
I I
Before After
T -1T00 AT OxAOAA TDHPOEIT EO O31 i1 AxEAO OO0OO0OA®G
17 of 24 initial participants answered that option on both periods.
Italy
SelfEfficacy 10 After
SelfEfficacy_1C
Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false . . . . 1 100.0 . o1 2.8
Somewhat false . . 4 57.1 3 429 . .7 194
Somewhat true 1 42 4 16.7 17 70.8 2 8324 667
Definitely true . . . . 3 75.0 1 250 4 111
Total 1 28 8 222 24 66.7 3 8.3 36 100.0
Spearman Correlation results:
Value ASE 95% Lower 95% Upper
SiIE Confidence Confidence Limi

Country Statistic Limit

Italy Table SelfEfficacy_1( Spearman 0.3579 0.13260.0981 0.6177
* SelfEfficacy_10_Af Correlation
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1 Spearman Correlation Coefficient = 0.3579, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_SelfEfficacy 10 Signed Rank S -6.50 0.799¢

9 7A AT160 AAOAAO OOAOEOOEAAIT U OECT EAEAAT AA

Zero.

Page 117 of 404



MUL*IPLIERS
Self-Efficacy_11. Work in science classes is easy for me

Itay
SfEfficacy_11. Work in science classesis easy for me
Definitely true—
7
Somewhat true— 9 15
2 6
g
Somewhat fase
Definitely fase—
I I
Before After
T -1T0606 ATi1i11T AT OxAOO AOA 0311 AxEAO £EAI OAd AT
&EOOOI Uh x 1T A2 w ETEOEAI DPAOOEAEDAT OO Al OxA«
Ei DOT OAA OEAEO OAODPI T OAO £OTI 0311 AxEAO £EAI
TLS.

s s oA s o~ - s A

&ET Al 1 Uh p¢ T &£ ¢cp ETEOEAI DPAOOEAEDAT OO Al Ox

Italy

SelfEfficacy_11 After

SelfEfficacy 11
Before Definitely = Somewhat Somewhat

false false true Total

N % N % N % N %

Definitely false 1 20.0 3 60.0 1 200 5 139
Somewhat false 3 143 12 57.1 6 28621 583
Somewhat true : : 2 222 7 778 9 250
Definitely true 1 100.0 1 2.8
Total 4 111 17 472 15 41.7 36 100.C

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit
Table SelfEfficacy_1. Spearman 0.4598 0.13220.2006 0.7190

Italy
* SelfEfficacy_11_Af Correlation

1 Spearman Correlation Coefficient = 0.4598, follows a positive monotonous relationship

Signed Rank Test results:

Tests for Location: Mu0O=0
Label

Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_SelfEfficacy 11 Signed Rank S 20.00 0.362¢

T 7A AI160 AAOAAO
zero.

''''' )6l EI DAl AOO xEAT EO

Sel-%ALAEAAAU pc¢8
Ity

SefEfficacy_12. I'm hopelesswhen it comesto science

Definitely fase—
Somewhat false -
2
g
[od
Somewhat true—
Definitely true-| @ @
After

Before
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T -1060 AiiiilT AT OxAO 11 AT OE DAOEI AO EO O3711i A
maintained their responses on that answer on both periods.

Italy

SelfEfficacy_12 After
SelfEfficacy_1z

Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false 3 333 4 444 2 222 . .9 250
Somewhat false 5 227 15 68.2 2 91 : . 22 611
Somewhat true . . 3 75.0 1 250 . .4 111
Definitely true . . . . . . 1 100.0 1 2.8
Total 8 222 22 611 5 13.9 1 2.8 36 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Italy Table SelfEfficacy_1: Spearman 0.2170 0.1860-0.1475 0.5816
* SelfEfficacy 12 Af Correlation

1 Spearman Correlation Coefficient = 0.2170, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_SelfEfficacy 12 Signed Rank S 8.00 0.620:

T 7A AT160 AAOAAO OOAOEOOEAAIT U OECT EEEAAT AA
zero.
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3.3.4. CAREER AWARENESS IN SCIENCE IN ITALY

CareerAwar_13. Science-related careers that are available in the job market

Itay
CareerAwar_13. Stience-related careersthat are available in the job market

Very well informed —

Informed — 9 10
6 6

Rating

Somewhat informed —

No well informed —

Before After

T -1T0606 ATiii11 AT OxAO EO 0311 AxEAO EIT &£ Oi AAo6 8
both periods. Moreover, there are 6 participants that improved their answers going from
0311 AxEAO ET &£ Of AAd O1 0O) 1 Al ObnfstataentaeréeE A O x 4
AOT T O)1T &£ Oi AA6 O1 0311 AxEAO EIT &I Ol AA6 8

Italy

CareerAwar_13 After
CareerAwar_13
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 1 250 2 50.0 1 250 : .4 111
Somewhat informed 3 13.0 13 56.5 6 26.1 1 43 23 639
Informed : . 6 66.7 3 333 : .9 250
Total 4 11.1 21 583 10 27.8 1 2.8 36 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Italy Table CareerAwar_1: Spearman 0.1332 0.1542-0.1691 0.4356
* CareerAwar_13_Af Correlation

1 Spearman Correlation Coefficient = 0.1332, follows a weak positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_CareerAwar_13 Signed Rank S 14.00 0.5211

9 7A AT160 AAOAAO OOAOEOOEAAI T U OECT EEAEAAI
Zero.
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CareerAwar_14. Where to find information about science -related careers

Itay
CareerAwar_14. Where to find information about science-related careers

Very well informed —

Informed — 8 15

Rating

Somewhat informed —|

No well informed —|

Before After

T . AAO wnbp T &£ AT OxAOO AOA AEOEAAA EI

O)1 &£ 0f AR6 AAOACI OEAO8 -1 OAT OAOh OEAOA
CiETC &£OTiI 0311 AxEAO ET £ Oi AAe O O)1 &I O AA
Italy

CareerAwar_14 After

CareerAwar_14
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 4 36.4 4 36.4 3 273 . . 11 30.6
Somewhat informed 4 25.0 5 313 7 43.8 : . 16 444
Informed 2 250 5 625 1 125 8 222
Very well informed . 1 100.0 . . . .1 2.8
Total 8 222 12 333 15 417 1 2.8 36 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Italy Table CareerAwar_1. Spearman 0.3585 0.13970.0801 0.6275
* CareerAwar_14 Af Correlation

1 Spearman Correlation Coefficient = 0.3585, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_CareerAwar_14 Signed Rank S 49.00 0.088:

9 7A AT160 AAOAAO OOAOEOOEAAI T U OECT EAEAA
Zero.
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CareerAwar_15. The steps students need to take if they want a science -related science

Itay
CareerAwar_15. The steps students need to take if they want a science-related science

Very wel informed | @ @
Informed — 8 17
2 8
g
Somewhat informed —|
No well informed —|
I I
Before After
T -1 00 ATi1T1T1T AT OxAOO AOA O.BIOEIxATAAET A O1 R)AoA

both periods.

X DAOOEAEDPAT OO0 Ei POl OAA OEAEO AT OxAOO CIET ¢
ET &£ Oi AAo AT Ah Au OEA 1T OEAO xAuh ¢y DAOOEAE
O31T 1 AxEAO ET &I Of AA6 O1 O)1 &£ Of AA6 8

Italy

CareerAwar_15 After

CareerAwar 8l
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 1 7.7 7 538 5 385 . . 13 36.1
Somewhat informed 3 214 3 214 8 571 : . 14 38.9
Informed : : 4 500 4 500 : . 8 222
Very well informed . . . . . . 1 1000 1 2.8
Total 4 11.1 14 38.9 17 47.2 1 2.8 36 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Italy TableCareerAwar_15 Spearman 0.1921 0.1582-0.1181 0.5022
* CareerAwar_15_Af Correlation

1 Spearman Correlation Coefficient = 0.1921, follows a weak positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_CareerAwar_15 Signed Rank S 108.5C 0.003z

1 There are statistically significance differences (S = 108.50-yalue = 0.0032) between
calculated difference and zero.
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CareerAwar_16. Employers or companies that hire people to work in science -related
careers

Itay
CareerAwar_16. Employers or companiesthat hire people to work in science-related careers

Informed —| 2 7

E‘% Somewheat informed —
No well informed — 8
I I
Before After
1T -100 Aiiiil Al OxAOO AOA AEOEAAA AAOxAAT O
ET £ O AAd8 ¥ I £ puvu EIl EOEAI DAOOEAEDAI OO |
ET A Oi AAs 11 AIOE PAOEI AO08 ¢y 1T £ pw EI EOEAI
T 0. T /EAO |_A T Ai OE PAOEI AO8 &ETAIIT Uh w
ClETC &EOIIT O. xAl 1 ET & O AAR6 AALEI OA 4,3 O
Italy
CareerAwar_16 After
CareerAwar_16
Before No well Somewhat
informed  informed  Informed Total
N % N % N % N %
No well informed 8 421 9 474 2 10519 528
Somewhat informed 4 26.7 7 46.7 4 26.7 15 417
Informed . . 1 50.0 1 50.0 2 5.6
Total 12 33.3 17 47.2 7 194 36 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Italy Table CareerAwar_1' Spearman 0.2845 0.1531-0.0156 0.5845
* CareerAwar_16_Af Correlation
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1 Spearman Correlation Coefficient = 0.2845, follows a weak positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy difference_CareerAwar_16 Signed Rank S 57.50 0.0247

1 There are statistically significance differences (S = 57.50;-palue = 0.0247) between
calculated difference and zero.

Page 128 of 404



MUL*IPLIERS
3.3.5. 5.1.5. COMPARISONS BEFQRETER IN ITALY

Box and whiskers plot is presented below with the whole distribution of computed variables:
diff_Interest_mean, diff_SelfEfficy_mean and diff_CareerAwar_mean.
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diff_Interest_mean diff_SdfEfficacy _mean diff CareerAwar_mean
Interest in science
Interest After Italy

Interest Before N Mean Std Mink+ Q1 Median Q3 Max
Interest_mean 36 3.33 056 1.00 3.13 3.38 3.63 4.00
Interest mean_Af 36 3.31 0.44 2.13 3.06 3.38 3.50 4.00
diff_Interest. mean 36 -0.03 0.51 -0.75 -0.25 -0.13 0.00 2.50

1 Comparing means on both groups we can see that there are no bliferences between
groups, mean difference is0.03.

To conclude that there are statistically differences on ratings before and after TLS for the first
guestions block, we have Signed Rank test:
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Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy diff_Interest_mean Signed Rank S -97.50 0.020¢

1 There are statistically significant differences between Interest mean before and after. We
can reject null hypothesis because of the-palue. It is lower than 0.05 so, this drives us to
the idea that there are differences before and after TLS answers fouegtions related to
science interest.
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Self-Efficacy in science

SelfEfficacy After Italy

SelfEfficacy Before N Mean Std Mink+ Q1 Median Q3 Max
SelfEfficacy_mean 36 260 051 125 2.25 2.50 3.00 3.75
SelfEfficacy_mean_Af 36 2.64 0.44 150 2.25 2.75 3.00 3.75
diff_SelfEfficacy_mean 36 0.03 0.44 -1.00 -0.25 0.00 0.38 1.00

1 Comparing means on both groups we can observe that both groups have, more or less, the
same mean. SelEfficacy difference mean is 0.03.

To conclude that there are not statistically differences on rating before and after TLS for Italy for
the second qustions block, we have Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Italy diff_SelfEfficacy_mean Signed Rank S 34.50 0.454t

T 7A AT180 AAOAAO OOAOEOOEAAI T U OECI EEZEAAT O |
after. The pvalue is upper than 0.05 so, this drives us to the idea that there are not
differences before and after TLS answers for questions related to seifficacy.
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Career Awareness in science

CareerAwar AfterCareerAwar Befol iy

N Mean Std Min Q1 Median Q3 Max
CareerAwar_mean 36 1.890.54 1.001.50 1.882.25 3.00
CareerAwar_mean_Af 36 2.190.59 1.001.75 2.252.50 3.50
diff_CareerAwar_mean 36 0.300.58-1.000.00 0.250.50 2.00

1 Comparing means on both groups (CareerAwar_mean and CareerAwar__mean_Af) we can
see that there are no big differences between groups. The CareerAwar difference mean is
0.3.

To conclude thatthere are not statistically differences on ratings before and after TLS for the
third and last questions block, we have Signed rank test results:

Tests for Location: Mu0O=0

Country VarName Test for Locatior Label for Test Statisi Test Statisti P Value

Italy diff CareerAwar_me: Signed Rank S 131.5C 0.002¢

1 There are statistically significant differences (S = 131.50;-palue = 0.0024) between
Career Awareness mean before and after TLS. We can reject null hypothesis because of
the p-value is lower than 0.05 so, this drives us to the idea that there are differees before
and after TLS answers for questions related to science career awareness.

3.4. RESULTS IN SLOVENIA

In bubble plots the information used is from those participants who have full information (Before
and After). The general results and théubble results may be different.
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3.4.1. GENERAL RESULTS IN SLOVENIA

Interest in science

Yovenia
Before After

%

0 I I I I I I I I I I I I I I I I
7/ /A /A /A A/ 7/ /A /A /A /A
% P U T M P U T T M P % T P P %

s ‘s (N ®. ‘o (N
S0 T The ThC TRC The T0e TG T Tho Tac ThC TR The e N

‘ B Srongly disagree M Disagree [ Agree B Srongly agree ‘

Sovenia
Interest 1 Interest 2 Interest 3 Interest 4

Interest 5 Interest 6 Interest 7 Interest 8

0- | | | |
Before After Before After Before After Before After

M Srongly disagree M Disagree [ Agree B Srongly agree
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Slovenia

Strongly Strongly
disagree Disagree Agree agree

N % N % N % N % Total
Interest_1. | really like science Before . . 2 24 24 293 56 68.3 82

After 1 12 3 37 30 36.6 48 585 82
Interest_2. Doing science is one of r Before 3 37 7 85 36 439 36 439 82
favourite activities After 2 2.4 17 20.7 32 39.0 31 37.8 82
Interest_3. | enjoy science courses Before 2 24 2 24 32 390 46 56.1 82

After 2 24 10 122 34 415 36 439 82
Interest_4. | would like to find out  Before 1 12 10 122 23 28.0 48 585 82
much more about some of the things After
we deal with in our science class € 2 24 8 9.8 24 203 48 585 82
Interest_5. Science is vezlevantto  Before 1 12 6 7.3 27 329 48 585 82
me After 5 6.1 29 354 48 585 82
Interest_6. Science is important for Before 3 3.8 23 295 52 66.7 78
helping us to understand the natural Aft
world er 1 1.2 17 210 63 77.8 81
Interest_7. Science is valuable to so Before 6 76 24 304 49 620 79

After 2 25 5 6.3 40 50.0 33 413 80
Interest_8. | find that science helps 1 Before 1 13 3 38 26 325 50 625 80
to understand the things around me

After 2 24 5 6.1 27 329 48 585 82

1 Focused on the first questior0) OA A1 1 U, adou €Df6 of¢ha &ndviers &ré divided
AAOxAAT O! COAA6 AT A 300iTci U AcCOAAS6 ET AT O
&OOOEAOI T OAR OEA 110606 ATiTi1T1T1T AT OxAO ET Al OE

Before and 58.5% After TLS.
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Self-Efficacy in science

Sovenia
Before After

%

0 | | | | | | | |

Sdf SAf Sdf SAf SAf Sdf Sdf Sf
Efficecy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

M Definitely false M Somewhat false [ Somewhat true [ Definitely true

Sovenia
Sdf Efficacy 9 Sdf Efficacy 10 SAf Efficacy 11 Sf Efficacy 12

%

| |
Before After Before After Before After Before After

B Definitely false B Somewhat false [0 Somewhat true [ Definitely true

Page 135 of 404




MUL*IPLIERS

Slovenia
Definitely Somewhat Somewhat Definitely
false false true true

N % N % N % N % Total
SelfEfficacy_9. Compared to Before 5 69 32 444 35 486 72
others of my age | am good ¢ Aft
science classes 2 1 15 5 7.7 30 46.2 29 446 65
SelfEfficacy_10. | get good Before 1 14 2 29 24 343 43 614 70
TS [ STEMEE After 2 31 5 7.7 17 262 41 631 65
SelfEfficacy_11. Work in Before 2 28 12 169 27 380 30 423 71
SEEMES & EREES '8 Ry TN o 2 31 12 185 29 446 22 338 65
SelfEfficacy_12. I'm hopeles: Before 4 57 6 8.6 8 114 52 743 70
when it comes to science

After 3 47 3 47 14 219 44 688 64

However, in question 120) & | I
AT OxAOO AOAR Al

AT TTT1
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Career Awareness in science

Sovenia
Before After

- .

80

60 —

L
40
20
0- | | | | | | | |
Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

B Nowell informed M Somewhat informed [ Informed B Very well informed

Yovenia

Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16

I

%

| | | | | |
Before After Before After Before After Before After

B Nowell informed M Somewhat informed [ Informed B Very well informed
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Slovenia

No well Somewhat Very well
informed informed Informed informed

N % N % N % N % Total

CareerAwar_13. Sciemetated Before 15 20.3 14 189 21 284 24 324 74
careers that are available in the After
job market € 4 62 16 246 32 49.2 13 200 65

CareerAwar_14. Where to find Before 11 15.5 9 127 23 324 28 394 71
information about sciencelated After

careers 4 7.3 12 21.8 24 436 15 27.3 55
CareerAwar_15. The steps Before 24 33.8 15 211 18 254 14 19.7 71
students need to take if they wi After
a scienceelated science 8 14.3 12 214 22 393 14 250 56

CareerAwar_16. Employers or Before 34 47.9 8 11.3 19 268 10 141 71
companies that hire people to
work in scienceelated careers After 11 204 14 259 14 259 15 27.8 54

1 All four categories have the same weight on both periods and on all questions of this block.
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3.4.2. INTEREST IN SCIENCE IN SLOVENIA

Interest_1. | really like science

Sovenia
Interest_1. | realy like science
38

Srondy agree —

Agee —
(=]
£
g

Disagree

Srongy disagree

Before After

1T &1 AOOET ¢ i1 TECEO Al OA AOGAAI AO j 63007ITCIU ¢/
i AET OAET AA OEAEO OAODPITOAO 11 0300iTCiIU AcO
-1 OAT 6AOh pg¢ T A ¢t DPAOOEAEDAT 0O AT OxAOAA (
participants improved thAE O AT OxAOO CI ET ¢ A£OT i O! COAAs A
after TLS.
Slovenia
Interest_1 After
Interest_1
Before Strongly Strongly
disagree Disagree Agree agree Total
N % N % N % N % N %
Disagree . . . .1 500 1 500 2 2.4
Agree 1 4.2 2 83 12 500 9 37524 293
Strongly agree . . 1 18 17 304 38 67.9 56 68.3
Total 1 1.2 3 3.7 30 36.6 48 58.5 82 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Slovenia Table Interest_1 * Spearman 0.2917 0.108¢: 0.079:< 0.504C
Interest_1_Af Correlation

1 Spearman Correlation Coefficient = 0.2917, follows a positive monotonous relationship.

Signes Rank Test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country Location  Statistic Statistic Value
Slovenia difference_Interest_1 Signed Rank S -83.00 0.087C

9 7A A1 1860

Z€ero.

AROAAO

OOAOEOOEAAI 1 U OECIT EZLEA
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Interest_2. Doing science is one of my favourite activities

Sovenia
Interest_2. Doing science is one of my favourite activities
Srondy agree
Agee —
5
Disagree —
Srongy disagree —
I I
Before After
f-100 Aiiiil Al OxAOO AOA 0300I1CIiU ACOAAG Al
OEAEO AT OxAO I & 0O03001ITCclU ACOAAs 11 Al OE PA
OEAEO AT OxAO 1T &£ O! COAAs i1 Ai OE DPAOHEAO8 &I
AT OxAOO CET ¢ A&OT i O!'cOAARAo AAEI OA 4,3 01 030
Slovenia

Interest_2 After

Interest_2 Before Strongly Strongly

disagree Disagree Agree agree Total

N % N % N % N % N %
Strongly disagree . . . . 2 667 1 333 3 3.7
Disagree . . 4 571 2 286 1 143 7 8.5
Agree . . 9 25.0 17 47.2 10 27.8 36 439
Strongly agree 2 56 4 111 11 30.6 19 52.8 36 43.9
Total 2 24 17 20.7 32 39.0 31 37.8 82 100.0

Spearman Correlation results:
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95%Lower 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Slovenia Table Interest_2 * Spearman 0.2491 0.108: 0.037C 0.461z
Interest_2_Af Correlation

1 Spearman Correlation Coefficient = 0.2491, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_Interest 2 Signed Rank S -104.5 0.169:

9 7A AT160 AAOAAO OOAOEOOEAAI T U OECI EAEAA
Zero.
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Interest_3. | enjoy science courses

Sovenia
Interest_3. | enjoy science courses

Srondy agree

Agee
(o))
£
i

Disagree —

Srongy disagree —

s oA s o~ s A

11 0T h pp PAOOEAEDAT OO | AET OAET A

1 21 of 46 initial participants maintained their answers on bothb AOE T A O
A

Slovenia
Interest_3 After

Interest_3 Before Strongly Strongly
disagree Disagree Agree agree Total

N % N % N % N % N %

Strongly disagree . . . .1 500 1 500 2 2.4
Disagree . . . . 1 500 1 500 2 2.4
Agree 1 31 7 219 11 344 13 40.6 32 39.0
Strongly agree 1 22 3 6.5 21 457 21 457 46 56.1
Total 2 24 10 122 34 415 36 43.9 82 100.0

Spearman Correlation results:

(=
OEA

95% Lowel 95% Uppel

Confidence Confidence
Country Table Statistic Value ASE Limit Limit
Slovenia Table Interest_3 * Spearman 0.0834 0.109¢ -0.1311 0.297¢

Interest_3_Af Correlation

Page 143 of 404

oo

> O
— O,

o —

X —



MUL*IPLIERS

T 3DAAOI AT #1 OOAT ACET 1T #1 AEEFEAEAT O E mn8nyoth
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_Interest_3 Signed Rank S -196.0 0.039¢

1 We detect statistically differences (S =196.0; pvalue = 0.0395) between calculated
difference and zero.
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Interest_4. |1 would like to find out much more about some of the things we deal with in

our science class

Sovenia

Interest_4. | would like to find out much more about some of the thingswe deal with in our science class
Srondy agree
Agee —

5

Disagree
Srondy disagree

I I

Before After
1 -100 Al OxAOO AOA 171 AAGAA 11 0300711
OEAEO AT OxAOO 11 030071 cCclU ACOARAS®G
Slovenia
Interest_4 After
Interest_4 Before Strongly Strongly
disagree Disagree  Agree agree Total

N % N % N % N % N %

Strongly disagree . . . . 1 100.0 . o1 1.2
Disagree 5 500 2 200 3 30.010 12.2
Agree 2 87 1 43 8 348 12 52223 280
Strongly agree . . 2 42 13 271 33 68.8 48 585
Total 2 24 8 98 24 293 48 585 82 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Slovenia Table Interest_4 * Spearman 0.330: 0.1071 0.120z 0.540z
Interest_4_Af Correlation

1 Spearman Correlation Coefficient = 0.3303, which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_Interest 4 Signed Rank S 0.00 1.000cC

T 7A ATT180 AAOAAO OOAOEOOEAAI T U OECT EZEZEAA
Zero.
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Interest_5. Science is very relevant to me

Sovenia
Interest_5. Scienceisvery relevant to me

Srondy agree

Agee
(o))
£
i

Disagree —

Srongy disagree —

Before After

T ot T &£ 1ty ETEOEAI DPAOOEAE AT
PDAOET AOG8 ! 1
periods.

s xooA s o~ 2

Slovenia

Interest_5 After
Interest_5 Before

Strongly

Disagree Agree agree Total

N % N % N % N %
Strongly disagree . . . 1 100.0 1 1.2
Disagree . . 3500 3 500 6 7.3
Agree 1 3.7 16 59.3 10 37.027 329
Strongly agree 4 83 10 20.8 34 70.8 48 585
Total 5 6.1 29 354 48 58.5 82 100.0

Spearman Correlation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Slovenia Table Interest 5 * Spearman 0.221: 0.1101 0.005¢ 0.4371
Interest_5_Af Correlation

1 Spearman Correlation Coefficient = 0.2213, which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_Interest 5 Signed Rank S 14.50 0.7797

T 7A ATT180 AAOAAO OOAOEOOEAAI T U OECT EZEZEAA
Zero.
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Interest_6. Science is important for helping us to understand the natural world

Sovenia
Interest_6. Science isimportant for helping usto understand the natural world
45
Strongy agree 51 61
14
(@]
£ Agee -
i
Disagree —
\ \
Before After

T 4EAOCA AOA 11

AT OxAOO &I O 03001TTCI U AEOAGCOAA

-1 OAT 6AoOh tuv T A& vp EIEOEAI DAOOEAEDAI OO | AE
Al OE PAOET AO AT A pt 1 &£ ¢co DAOOEAEDAT OO EI BOI
4,3 Ol O0300frdTcS. U ACOAA6 AE
Slovenia
Interest_6 After
Interest_6
Before Strongly
Disagree Agree agree Total
N % N % N % N %
Disagree 1 333 2 66.7 3 3.9
Agree 1 43 8 348 14 609 23 29.9
Strongly agree 6 118 45 88.2 51 66.2
Total 1 13 15 195 61 79.2 77 100.0

Spearman Correlation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Slovenia Table Interest_6 * Spearman 0.309z 0.115¢ 0.082: 0.5361
Interest_6_Af Correlation

1 Spearman Correlation Coefficient = 0.3092, which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_Interest 6 Signed Rank S 69.5C0 0.024¢

1 We detect statistically differences (S = 69.50;-palue = 0.0248) between calculated
difference and zero.
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Interest_7. Science is valuable to society

Sovenia
Interest_7. Science isvaluable to society

Srondy agree

Agee
(o))

£ Q

§

Disagree —

Srongy disagree — \'

I I
Before After

T 22 of 47 initial participants maintained their responses on both periods choosing
0300iITciuU ACOAA68 po 1T &£ ¢t EI EOEAI DPAOOEAE
option on both periods.

&ET Al 1 Uh OEAOA AOA ¢c¢ 1 A& pmoye their dasvErddoingdrdnd OE AE £
O0300iITci U ACOAAS AAAEI OA 4,3 O O! COAAd AAEOA

Slovenia

Interest_7 After
Interest_7

Before Strongly Strongly
disagree Disagree Agree agree Total

N % N % N % N % N %

Disagree 1 16,7 3 500 2 333 6 7.8
Agree . . 3 125 13 542 8 33324 312
1 21 22 46.8 22 46.8 47 61.0
5 6.5 38 494 32 41.6 77 100.0

Strongly agree 2 4.3
Total 2 26
Spearman Correlation results:
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Country Table

95% Lowel 95% Uppel
Confidence Confidence
Statistic Value ASE Limit Limit

Slovenia Table Interest_7 *
Interest_7_Af

Spearman 0.147: 0.113C -0.0742 0.368¢
Correlation

1 Spearman Correlation Coefficient = 0.1473, which follows a weak positive monotonous

relationship.

Signed Rank Test results:

Country

Tests for Location: MuO=0

Label
Testfor for Test Test P
Location Statistic Statistic Value

Slovenia difference_Interest 7 Signed Rank S

-151.0 0.030¢

1 We detect statistically differences (S =151.0; pvalue = 0.0306) between calculated

difference and zero.
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Interest_8. | find that science helps me to understand the things around me

Sovenia
Interest_8. | find that science helps me to understand the things around me

Srondy agree

Agee
(o))
£
i

Disagree —

Srongy disagree —

Before After

T There are 29 of 50 initial participants that maintained their respmses on both periods
AET T OET ¢ 0300711 cCciU ACOAAo6s

Slovenia

Interest_8 After

Interest_8 Before Strongly Strongly

disagree Disagree Agree agree Total

N % N % N % N % N %
Strongly disagree . . . . . 1 100.0 1 1.3
Disagree : : . .3 100.0 : .3 3.8
Agree 1 38 3 115 5 192 17 65426 325
Strongly agree 1 20 2 40 18 36.0 29 58.050 625
Total 2 25 5 63 26 325 47 58.8 80 100.0

Spearman Correlation results:

95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Slovenia Table Interest_8 * Spearman 0.0291 0.1127 -0.191¢ 0.250(
Interest_8_Af Correlation
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T 3PAAOI AT #1 OOAT AGET 1T #1 AAEAEEAEAT O E n8ncwph
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_Interest 8 Signed Rank S -75.00 0.373¢

T 7A AT7160 AAOAAO OOAOEOOEAAIT U OEGCTI EEEAAT AA
zero.
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3.4.3. SELHEFFICACY IN SCIENCE IN SLOVENIA

Self-Efficacy_9. Compared to others of my age | am good at science classes

Sovenia
SefEfficacy_9. Compared to others of my age | am good at science classes

Definitely true 33 29

Somewhat true—

\
/

Somewhat false
Definitely fase-|
I I
Before After
17! TAEIO PAOO 1T £ OEA AT OxAOO EO AI AOGOAA 11
DAOOEAEDPAT 00 AT OxAOAA 11 AT OE PDPAOET AO 0O300i

AT OE DPAOET AO O! CcOAAd AT A OEAOA AOA po PAOOE

Slovenia
SelfEfficacy_9 After
SelEfficacy_9 . .
Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Somewhat false 1 25.0 . . 2 50.0 1 250 4 6.2
Somewhat true . . 4 14.3 15 53.6 9 32.128 431
Definitely true . . 1 30 13 394 19 57.6 33 50.8
Total 1 15 5 77 30 46.2 29 44.6 65 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
STRIE Confidence Confidence Limi
Country Statistic Limit

Slovenia TableSelfEfficacy 9 * Spearman 0.3045 0.11650.0761 0.5329
SelfEfficacy_9_Af  Correlation

1 Spearman Correlation Coefficient = 0.3045, which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_SelfEfficacy 9 Signed Rank S -52.50 0.2581

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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Self-Efficacy_10. | get good marks in science

00 OEA

Sovenia
SlfEfficacy_10. | get good marksin science
Definitely true—
Somewhat true—
.&%
Somewhat fase
Definitely fase—
I I
Before After
f 4EAOA AOA cy 1 /£ ocw EIEOEAI DPAOOEAEDA
110 h OEAOA AOA pp PAOOEAEDPAT 0O OEAO EI DOI ¢
4,3 O 0O0300i1Tciu ACOAAd AEOAO 4, 38

Slovenia

SelfEfficacy_10 After
SelfEfficacy_1C

Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false . . . . 1 100.0 . o1 1.6
Somewhat false 1 50.0 . . 1 500 2 3.2
Somewhat true 1 48 2 95 7 333 11 52421 333
Definitely true 1 26 2 51 8 205 28 71839 61.9
Total 2 3.2 5 79 16 254 40 63.5 63 100.C

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
STRIE Confidence Confidence Limi
Country Statistic Limit

Slovenia TableSelfEfficacy 10 Spearman 0.2350 0.1263-0.0125 0.4826
* SelfEfficacy_10_Af Correlation

1 Spearman Correlation Coefficient = 0.2350, which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_SelfEfficacy 10 Signed Rank S -20.00 0.619z

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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Self-Efficacy_11. Work in science classes is easy for me

Sovenia
SelfEfficacy_11. Work in science classesis easy for me

Definitely true—

Somewhat true—

00 OEA

5
Somewhat fase
Definitely fase—
I I
Before After
T 4EAOA AOA pu 1A co ETEOEAl DAOOEAEDAI 0O ¢
11 0T h OEAOA AOA po DAOOEAEDPAI OO OEAO EI BOIC
4,3 O 0O0300i1Tciu ACOAAd AEOAO 4, 38
Slovenia
SelfEfficacy_11 After
SelfEfficacy_11
Before Definitely Somewhat Somewhat Definitely
false false true true Total
N % N % N % N % N %
Definitely false . . . . 1 50.0 1 500 2 3.1
Somewhat false . . 7 63.6 3 273 1 9111 172
Somewhat true 2 8.0 2 80 16 64.0 5 20025 391
Definitely true . . 3 115 8 308 15 57.7 26 40.6
Total 2 31 12 188 28 43.8 22 34.4 64 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
STRIE Confidence Confidence Limi
Country Statistic Limit

Slovenia TableSelfEfficacy 11 Spearman 0.4124 0.11540.1863 0.6385
* SelfEfficacy_11_Af Correlation

1 Spearman Correlation Coefficient = 0.4124, which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: MuO=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_SelfEfficacy 11 Signed Rank S -29.50 0.444¢

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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Sel-%AZXZEAAAU pc¢8 )61 EIPAI AGO

xEAT EO Al

Sovenia
SfEfficacy_12. I'm hopelesswhen it comesto science

Definitely fase—
Somewhat false —
5
Somewhat true—
Definitely true—
I I
Before After
1T -100 AiTiiilT AT OxAO EO O$AAEI EOAI U OOOAS
qg~'l'ﬁE T EI EOEAI DAOOEAEDAT 0O OEAO
O00A6 8
Slovenia
SelfEfficacy_12 After
SelfEfficacy 1z
Before Definitely Somewhat Somewhat Definitely
false false true true Total

N % N % N

%

N % N %

Definitely false
16.7 . . 3
16.7
2.2 3 65 10
4.8 3 48 14

Somewhat false
Somewhat true
Definitely true
Total

I N N

50.0
16.7
21.7
22.6

4 100.0 4 6.5
2 333 6 9.7
4 66.7 6 9.7
32 69.6 46 74.2
42 67.7 62 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
STRIE Confidence Confidence Limi
Country Statistic Limit

Slovenia Table SelfEfficacy _1: Spearman 0.0595 0.1295-0.1942 0.3132
* SelfEfficacy_12_Af Correlation

9 3DAAOI AT #1 OOAT AGET 1T #1 AEEZEAEAT O E n8muwuh
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_SelfEfficacy 12 Signed Rank S 0.00 1.000C

T 7A AT7160 AAOAAO OOAOEOOEAAIT U OEGCT EEEAAT AA
zero.
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3.4.4. CAREER AWARENESS IN SCIENCE IN SLOVENIA

CareerAwar_13. Science-related careers that are available in the job market

Sovenia
CareerAwar_13. Stience-related careersthat are available in the job market

Very well informed — 24 13

T

Informed —
Somewhat informed — ~
No well informed — = =
I I
Before After
T -1T060 AT 11117 Al OxAKDGE OOMR AG6 MDA >OATT AT Of AAG
Slovenia

CareerAwar_13 After
CareerAwar_13
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 1 143 2 28.6 4 57.1 . . 7 10.8
Somewhainformed 1 77 3 231 9 69.2 : . 13 20.0
Informed 2 95 6 286 10 476 3 14321 323
Very well informed 5 20.8 9 375 10 41.7 24 36.9
Total 4 6.2 16 246 32 49.2 13 20.0 65 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Slovenia Table CareerAwar_1. Spearman 0.3386 0.10710.1288 0.5485
* CareerAwar_13_Af Correlation

1 Spearman Correlation Coefficient = 0.3386, which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_CareerAwar_13 Signed Rank S -69.50 0.349(

9 7A AT1860 AAOAAO OOAOEOOEAAIT U OECT EEAEAA
Zero.
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CareerAwar_14. Where to find information about science -related careers

Sovenia
CareerAwar_14. Where to find information about science-related careers

Very well informed —

Informed —

Rating

Somewhat informed —|

No well informed —|

A - . Y

1 11of23initiaAl BPAOOEAEDAT OO AT 180 EIDOI OA OEAEO
(¢

ET £ Oi AA6 AAAI OA 4,3 O O)1T &£ O AA¢C

Slovenia

CareerAwar_14 After
CareerAwar_14
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 1 333 1 333 1 333 3 55
Somewhat informed 1 125 1 125 6 75.0 : . 8 145
Informed 1 48 6 28.6 6 286 8 38121 382
Very well informed 2 87 4 174 11 4738 6 26.1 23 41.8
Total 4 73 12 218 24 436 15 27.3 55 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Slovenia Table CareerAwar_1. Spearman 0.0509 0.1260-0.1961 0.2979
* CareerAwar_14 Af Correlation
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9 3DAAOI AT #1 OOAI AGET T #1 AEAZEAEAT O E

relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_CareerAwar_14 Signed Rank S -119.0 0.114Z

s A £ oA £z oA s o~ NN

TT8 TV

9 7A AT1860 AAOCOAAO OOAOEOOEAAI 1T U OECT EZLZEAA

Zero.
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CareerAwar_15. The steps students need to take if they want a science -related science

Sovenia
CareerAwar_15. The steps students need to take if they want a science-related science

Very well informed —

Informed —

Rating

Somewhat informed —|

No well informed —|

Before After

1 All four categories have the same weight on answers options.

Slovenia

CareerAwar_15 After
CareerAwar_15
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 4 364 1 91 3 273 3 27311 196
Somewhat informed 1 71 4 28.6 6 42.9 3 214 14 250
Informed 2 111 5 278 9 50.0 2 11.1 18 321
Very well informed 1 7.7 2 154 4 30.8 6 46.2 13 232
Total 8 143 12 214 22 393 14 25.0 56 100.C

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Slovenia Table CareerAwar_1 Spearman 0.1781 0.1447-0.1056 0.4617
* CareerAwar_15_ Af Correlation
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1 Spearman Correlation Coefficient = 0.1781, which follows a weak a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_CareerAwar_15 Signed Rank S 51.00 0.3571

9 7A AT160 AAOAAO OOAOEOOEAAI T U OECI EAEAAT AA

Zero.
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CareerAwar_16. Employers or companies that hire people to work in science -related
careers
Sovenia
CareerAwar_16. Employersor companiesthat hire people to work in science-related careers
Very well informed —
Informed —
]
Somewhat informed —
No well informed —
I I
Before After
1 All answers are dispersed on all possible answer options.
Slovenia
CareerAwar_16 After
CareerAwar_16
Before No well Somewhat Very well
informed  informed  Informed informed Total
N % N % N % N % N %
No well informed 4 20.0 4 200 6 300 6 30020 37.0
Somewhat informed 2 28.6 2 28.6 2 28.6 1 143 7 130
Informed 4 222 6 333 5 278 3 16.7 18 333
Very well informed 1 111 2 222 1 111 5 556 9 16.7
Total 11 204 14 259 14 259 15 27.8 54 100.C

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Slovenia Table CareerAwar_1 Spearman 0.0492 0.1436-0.2322 0.3307
* CareerAwar_16_Af Correlation

9 3DAAOI AT #1 OOAT AGET T #1 AEAZEAEAT O E mn8ntwch
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia difference_CareerAwar_16 Signed Rank S 100.0C 0.1417

9 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCI EEEAAT AA
zero.
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3.4.5. COMPARISONS BEFQRETER IN SLOVENIA

Box and whiskers plot is presented below with the whole distribution of computed variables:
diff_Interest_mean, diff_SelfEfficy_mean and diff_CareerAwar_mean.

Sovenia
2 | P
O O
l |
[ - -
<]
o)
m
o]
2 o0
b <&
8
5]
3
5 4 L
O
O
-2 -
I I I
diff_Interest_mean diff_SdfEfficacy _mean diff CareerAwar_mean
Interest in science
Interest After Slovenia

Interest Before N Mean Std Mink+ Q1 Median Q3 Max
Interest_mean 77 354 041 225 3.25 3.63 3.88 4.00
Interest mean_Af 79 3.43 045 2.00 3.13 3.50 3.88 4.00
diff_Interest._ mean 74 -0.10 0.49 -1.63 -0.38 0.00 0.25 1.25

1 Comparing means on both groups (Interest_mean and Interest_mean_Af) we can see that
there are little differences between groups, mean difference 1.10.

To conclude that there are not statistically differences on ratings before and after TLS for thest
guestions block, we have Signed rank test:
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Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Slovenia diff_Interest_mean Signed Rank S -212.5 0.1551

9T 7A AT160 AAOAAO OOAOEOOEAAI T U OECI EEEAAT O ¢
after. We cannot reject null hypothesis because of theyalue. It is upper tan 0.05 so, this
drives us to the idea that there are not differences before and after TL®isavers for

guestions related to science interest.
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Self-Efficacy in science

Slovenia
SelfEfficacy After SelfEfficacy Befor

N Mean Std Min Q1 Median Q3 Max

SelfEfficacy_mean 68 2.900.37 2.25 250 3.003.25 4.00
SelfEfficacy_mean_Af 64 2.850.45 1.25 2.50 2.88 3.00 4.00
diff_SelfEfficacy_mean 61 -0.06 0.47 -1.00-0.25 0.000.25 1.25

1 Comparting means on both groups we can observe that both groups have similar means.
So, there will not be differences beforeand after TLS answers. The mean of Self Efficacy
difference is-0.06.

To conclude that there are not statistically differences on rating before and after TLS for the
second questions block, we have Signed rank test results:

Tests for Location: Mu0O=0

Country VarName Test for Locatior Label for Test Statisi Test Statisti P Value

Slovenie diff_SelfEfficacy_mee Signed Rank S -119.5 0.1851

T 7A AT1860 AAOAAO OOAOEOOEAAIT U OECI EEZEAAT O |
after. The pvalue is upper than 0.05 so, this drives us to the idea that there are not
differences before and after TLS answers for questions related to seifficacy.
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Career Awareness in science

Slovenia
CareerAwar AfterCareerAwar Befol

N Mean Std Min Q1 Median Q3 Max

CareerAwar_mean 70 2.530.87 1.00 200 2.503.254.00
CareerAwar_mean_Af 54 2.810.70 1.00 2.25 2.753.25 4.00
diff CareerAwar_mean 54 0.050.86-2.25-0.50 0.000.75 2.00

1 Comparing means on both groups (CareerAwar_mean and CareerAwar__mean_Af) we can

see that there are no big differences between groups. The Career Awareness difference
mean is 0.05.

To conclude that there are not statistically differences on ratings before and after TLS for the
third and last questions block, we have Signed rank test results:

Tests for Location: Mu0=0

Country VarName Test for Locatiot Label for Test Statisi TestStatistic P Value

Slovenie diff_CareerAwar_mes: Signed Rank S 64.00 0.501¢

T 7A AT160 AAOAAO OOAOEOOEAAI T U OECI EEEAAT O 1/
after. We cannot reject null hypothesis because of theyalue is upper tan 0.05 so, this
drives us to the idea that there are not differences before and after TLS angsweor

guestions related to science career awareness.
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3.5. RESULTS IN GERMANY

In bubble plots the information used is from those participants who have full information (Before
and After). The general results and the bubble results may be different.

3.5.1. GENERAL RESULTS IN GERMANY

Interest in science

Germany
Before After

100 —

80

%

20

07\ I I I I I I I I I I I I I I I
7/ /A /Y /A A/ /7 S/ / /A /A
%, . U e P P U T T P P . T P %

2%
5. ‘o s ‘s s ‘o ‘o s
S0 T Thc ThC TR0 The T0e T Tho Tho The ThC Tc The TN

‘ M Srongly disagree M Disagree [ Agree B Srongly agree ‘

Germany
Interest 1 Interest 2 Interest 3 Interest 4

Interest 5 Interest 6 Interest 7 Interest 8

0- | |
Before After Before After Before After Before After

M Srongly disagree M Disagree [ Agree B Srongly agree ‘
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Germany
Strongly Strongly
disagree Disagree Agree agree
N % N % N % N % Total
Interest_1. | really like science Before 4 44 16 178 38 422 32 356 90
After 4 8.7 23 50.0 19 413 46
Interest_2. Doing science is one of r Before 13 14.4 34 37.8 34 37.8 9 10.0 90
favorite activities After 3 68 10 432 16 364 6 136 44
Interest_3. | enjoy science courses Before 2 22 13 144 43 478 32 356 90
After 1 22 31 674 14 304 46
Interest_4. | would like to find out  Before 2 22 10 11.1 40 444 38 422 90
much more about some of the thing: After
we deal with in our science class € 3 6.5 20 435 23 50.0 46
Interest_5. Science is very relevant Before 4 45 18 205 48 545 18 205 88
me After 152 23 50.0 16 34.8 46
Interest_6. Science is important for Before 45 24 273 60 68.2 88
helping us to understand the natura Aft
world er 13 283 33 717 46
Interest_7. Science is valuable to sc Before 11 12.2 42 46.7 37 41.1 90
After 1 22 16 348 29 63.0 46
Interest_8. | find that science helps | Before 9 10.0 36 40.0 45 50.0 90
to understand the things around me
After 1 22 17 37.0 28 609 46
1 Focused on the firstN OA O QE TOIA A® 1 U , db&uE7A% & thecahdwdrdade divided
AROxAAT O! COAA6 AT A 03001 TCiIU ACOAAo6 EI
&OOOEAOI T OAR OEA 1100 ATiI i1 AT OxAO EI

and 50.0% After TLS.
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Self-Efficacy in science

Germany

Before After

100

80

60

%

40 —

20

0- | | | | | | | |

Sdf Sdf Sf Sdf Sf Sf Sf Sf
Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12  Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

M Definitely false B Somewhat false [ Somewhat true [ Definitely true

Germany
SAf Efficacy 9 SAf Efficacy 10 Sf Efficacy 11 SAf Efficacy 12

%

| | | | | | | |
Before After Before After Before After Before After

M Definitely false B Somewhat false [ Somewhat true [ Definitely true
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Germany
Definitely Somewhat Somewhat Definitely
false false true true

N % N % N % N % Total
SelfEfficacy_9. Compared to Before 9 102 20 227 36 409 23 26.1 88
others of my age | am good ¢ Aft
science classes er 1 22 9 196 24 522 12 26.1 46
SelfEfficacy_10. | get good Before 2 22 17 191 35 393 35 393 89
marks in science After 4 95 19 452 19 452 42
SelfEfficacy_11. Work in Before 3 34 25 281 36 404 25 281 89
SHOMEL TEEEES B G oo 13 289 19 422 13 289 45
SelfEfficacy_12. I'm hopeles: Before 59 66.3 21 23.6 5 56 4 45 89
when it comes to science

After 33 71.7 12 26.1 1 22 46

s o~ s

~ o~

1 For questions 9, 10 and 11 referring to the Sebb£AAEAAAU C O1 OPbh

EA I (0)3X|o|hAx EAO O0OOAG

responses.

However, in question 120) 8 |
AT OxA0OO AOA OsAEE

AT iTiT11
answers in both periods.
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Career Awareness in science

Germany
Before After
100
80
60 —
N
40
20
0- | | | | | | | |
Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16
B Nowell informed M Somewhat informed [ Informed B Very well informed
Germany
Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16
100
80

%

0- | |
Before After Before After Before After Before After

B Nowell informed M Somewhat informed [ Informed B Very well informed
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Germany

No well Somewhat Very well

informed informed  Informed informed

N % N % N % N % Total
CareerAwar_13. Sciemetated Before 14 159 36 409 34 386 4 45 88
careers that are available in the After
job market 3 65 25 543 16 34.8 2 43 46
CareerAwar_14. Where to find Before 23 25.8 37 416 27 30.3 2 22 89
information about sciencelated Aft
careers € 10 217 21 457 8 174 7 152 46
CareerAwar_15. The steps Before 20 22.7 40 455 24 273 4 45 88
students need to take if they wi Aft
a scienceelated science er 7 152 20 435 13 283 6 13.0 46
CareerAwar_16. Employers or Before 27 30.3 36 404 23 258 3 34 89
companies that hire people to
work in scienceelated careers After 13 283 20 435 11 239 2 43 46
T!1i1 & 60 NOAOGOEiI 1O AAO AO OEA OAI A AEOA

Y1 £ of AARe AT A O)1 & Oi AAR6 AAOACT OEAOS
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3.5.2. INTEREST IN SCIENCE IN GERMANY

Interest_1. | really like science

Germany
Interest_1. | realy like science
Srondy agree — 1
7
Agee —
5
Disagree
Srongy disagree
Before After
15D Ol wubp T A& AT OxAOO AOA 11 O!COAA6 AT A O:
PAOOEAEDAT OO | AEI OAET AA OEAEO OAOBITOAO 1 ¢/
DAOOEAEDAT 6O I AET OAET AAh A1 0T h OEAEO AT OxAO
Germany
Interest_1 After
Interest_1
Before Strongly
Disagree  Agree agree Total
N % N % N % N %
Disagree 1 100.C . : . o1 2.5
Agree 2 95 14 66.7 5 23.8 21 525
Strongly agree 7 389 11 61.1 18 45.0
Total 3 75 21 525 16 40.0 40 100.C

SpearmanCorrelation results:
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95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
Germany Table Interest_1* Spearman 0.455¢ 0.135¢ 0.190z 0.721¢
Interest_1_Af Correlation

1 Spearman Correlation Coefficient = 0.4559, follows a positive monotonous relationship.

Signed Rank Test results:

Country

VarName

Tests for Location: Mu0=0

Label
for Test Test P
Statistic Statistic Value

Test for
Location

Germany difference_Interest 1 Signed Rank S

-15.00 0.424C

T 7A AT 1680
Zero.

AAOAAD
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Interest_2. Doing science is one of my favourite activities

Germany
Interest_2. Doing science is one of my favourite activities

Srondy agree 6 5

Agee

|
\

Disagree —
Srongy disagree —
I I
Before After
1 po DAOOEAEDAI OO [ AET OAEI AA OEAEO Al OxAQO
i AET OAET AA OEAEO OAOPITOAO 1T &£ O! COAAD

Germany

Interest_2 After
Interest_2 Before Strongly
disagree Disagree

N % N % N % N % N %

Strongly

Agree agree Total

Strongly disagree . . 1 100.0 . o1 2.6
Disagree 2 111 13 722 3 16.7 . . 18 474
Agree 1 77 4 308 7 538 1 7.713 342
Strongly agree 2 333 4 66.7 6 158
Total 3 7.9 17 447 13 342 5 13.2 38 100.0
SpearmanCorrelation results:
95% Lowel 95% Uppe!
Confidence Confidence
Country Table Statistic Value ASE Limit Limit
Germany Table Interest_2 * Spearman 0.582t 0.1301 0.327¢ 0.837¢
Interest_2_Af Correlation
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1 Spearman Correlation Coefficient = 0.5825, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_Interest 2 Signed Rank S -13.00 0.501¢

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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Interest_3. | enjoy science courses

Germany
Interest_3. | enjoy science courses
Srondy agree
Agee —
5
Disagree —
Srongy disagree —
I I
Before After
T -1T060 ATi11T1T AT OxAOO AOA AEOEAAA AAOxAAT 030«
maintained their answers on both periods (Agree answer). 11 participants improved
OEAEO AT OxAOO ClETC &£OIiI O!'cOAA6 Ol @aB8OOTT C

i
i AET OAET AA OEAEO AT OxAO 1T &£ 030011 Ci U ACOAAS

Germany
Interest_3 After
Interest_3
Before Strongly
Agree agree Total
N % N % N %
Disagree 2 100.0 . .2 5.0
Agree 16 889 2 111 18 450
Strongly agree 11 55.0 9 45.0 20 50.0
Total 29 725 11 27.5 40 100.0
Spearman Correlation results:
95% Lowel 95% Uppel
Confidence Confidence
Country Table Statistic Value ASE Limit Limit
Germany Table Interest_3 * Spearman 0.394: 0.1272 0.145C 0.6437
Interest_3_Af Correlation
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1 Spearman Correlation Coefficient = 0.3943, follows a positive monotonous relationship.

Signed Rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_lInterest_3 Signed Rank S -28.00 0.118¢

T 7A ATT160 AAOAAO OOAOEOOEAAI T U OEGCT EAEAAT AA
zero.
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Interest_4. |1 would like to find out much more about some of the things we deal with in

our science class

Germany
Interest_4. | would like to find out much more about some of the thingswe deal with in our science class

Srondy agree
Agee —
5
Disagree
Srondy disagree
I I
Before After
T pg DAOOEAEDAT 00 Al OxAOAA 0300I
iIT Ol'cOARA68 ¢ DAOOEAEDPAT OO EI
COAAG S
Germany
Interest_4 After
Interest 4
Before Strongly
Disagree Agree agree Total
N % N % N % N %
Disagree . . . 1 100.0 1 2.5
Agree 2 105 11 579 6 31619 475
Strongly agree . . 8 40.0 12 60.0 20 50.0
Total 2 50 19 475 19 475 40 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Germany Table Interest_4 * Spearman 0.2477 0.154C -0.054z 0.549¢
Interest_4_Af Correlation

1 Spearman Correlation Coefficient = 0.2477, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_Interest_4 Signed Rank S -8.50 0.8254

9 7A A1 18660

Zero.

AROAAO

OOAOEOOEAAIIT U
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Interest_5. Science is very relevant to me

Germany
Interest_5. Scienceisvery relevant to me
6
Srondy agree — 9 13
7
Agee —
.&%
Disagree —
Srongy disagree —
Before After
T pt T A co ETEOEAI DAOOEAEPAT OO 1 AETI OAET AA
EIi DOl OAA OEAEO AT OxAOO CiEITC £0iIIT O! COAARA6 O

Germany
Interest_5 After
Interest 5
Before Strongly
Disagree Agree agree Total
N % N % N % N %
Disagree 1 333 2 66.7 . .3 7.9
Agree 5 19.2 14 538 7 26.9 26 68.4
Strongly agree 3 333 6 66.7 9 237

Total

6 15.8 19 50.0

13 34.2 38 100.C

Spearman Correlation results:
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95% Lowel 95%Upper

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Germany Table Interest 5 * Spearman 0.429¢ 0.1151 0.204z 0.655¢
Interest_5_Af Correlation

1 Spearman Correlation Coefficient = 0.4299, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_Interest_ 5 Signed Rank S 450 1.000C

9 7A A1 18660

Zero.

AROAAO

OOAOEOOEAAIIT U
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Interest_6. Science is important for helping us to understand the natural world

Germany
Interest_6. Science isimportant for helping usto understand the natural world
Strongy agree 33 25 27
8
2
= Agee - 6 12
g I
Disagree —
I
Before After
T -160 AiiiiTl AT OxAO EO 030011 CIiU ACOAARS68 qu
| OxAOO 1T £ 03001 TCciIU ACOAA6 11 Al OE PAOEI AO
Germany
Interest_6 After
Interest_6
Before Strongly
Agree agree Total
N % N % N %
Agree 4 667 2 333 6 154
Strongly agree 8 24.2 25 75.8 33 84.6
Total 12 30.8 27 69.2 39 100.0

Spearman Correlation results:
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95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Germany Table Interest_6 * Spearman 0.331€¢ 0.1671 0.004z 0.6591
Interest_6_Af Correlation

1 Spearman Correlation Coefficient = 0.3316, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_Interest_6 Signed Rank S -16.50 0.1094

9 7A A1 18660

Zero.

AROAAO

OOAOEOOEAAIIT U
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Interest_7. Science is valuable to society

Germany
Interest_7. Science isvaluable to society
Srondy agree -
'&g Agee —

Disgee 1 @ o

I I

Before After
1T -100 Aiiiil AT OxAO EO 0300i1TCciU ACOAAG8 po
AT OxAQOO 1 £ 0300ITCclU AGcOAAs 11 AT OE DBAOEIAO
w EIi DOT OAA OEAEO AT OxAOO CciEIT C A&£OTi O! COAA®

Germany
Interest_7 After
Interest_7
Before Strongly
Disagree  Agree agree Total

N % N % N % N %

Disagree 1 100.C . : . o1 2.5

Agree . . 7 438 9 56.3 16 40.0

Strongly agree 7 304 16 69.6 23 575

Total 1 25 14 350 25 62.5 40 100.C

Spearman Correlation results:

95% Lowel 95% Uppel
Confidence Confidence

Country Table Statistic Value ASE Limit Limit
0.2231 0.165¢ -0.101cC 0.547:

Germany Table Interest_7 *
Interest_7_Af

Spearman
Correlation
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1 Spearman Correlation Coefficient = 0.2231, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_Interest_7 Signed Rank S 8.50 0.803¢

s A s oA £z oA s o~ NN

T 7A AT160 AAOGAAO OOAOEOOEAAI T U OECI EEEAAT AA

Zero.
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Interest_8. | find that science helps me to understand the things around me

Germany
Interest_8. | find that science helps me to understand the things around me
19
Srondy agree - 27 23

8

(o))

£ Agee -

i

Disagree —
\ \
Before After

T 19 of 27 initial participants maintained their responses on both periods answering
03001ITcCciU ACOAAG S

Germany

Interest_8 After
Interest_8

Before Strongly
Disagree  Agree agree Total
N % N % N % N %
Disagree . .3 100.0 . .3 7.5
Agree 1 100 5 50.0 4 40010 25.0
Strongly agree . . 8 296 19 704 27 675
Total 1 25 16 40.0 23 57.5 40 100.C

Spearman Correlation results:
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95% Lowel 95% Uppel

Confidence Confidence

Country Table Statistic Value ASE Limit Limit

Germany Tablelnterest 8 * Spearman 0.415€ 0.1387 0.1437 0.687¢
Interest_8_Af Correlation

1 Spearman Correlation Coefficient = 0.4156, follows a positive monotonous relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country Location  Statistic Statistic Value
Germany difference_Interest_8 Signed Rank S -8.50 0.803¢

9 7A A1 18660

Zero.

AROAAO

OOAOEOOEAAIIT U
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3.5.3. SELHEFFICACY IN SCIENCEHNMANY

Self-Efficacy_9. Compared to others of my age | am good at science classes

Germany
SefEfficacy_9. Compared to others of my age | am good at science classes

Definitely true—

Somewhat true—

Rating

Somewhat false

Definitely false

Before After

T po DAOOEAEDAT OO AT OxAOAA OEA OAI A 11

x DAOOEAEDPAT 0O AT OxAOAA OEA OAIT A 11

Germany

SelfEfficacy_9 After
SelfEfficacy_9

Before Definitely Somewhat Somewhat Definitely

false false true true Total

N % N % N % N % N %
Definitely false 1 50.0 1 500 . . . .2 5.3
Somewhat false 2 50.0 2 50.0 . . 4 105
Somewhat true . . 2 100 16 80.0 2 10.0 20 52.6
Definitely true 1 83 4 333 7 58312 316
Total 1 26 6 158 22 579 9 23.7 38 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
SiIE Confidence Confidence Limi
Country Statistic Limit

Germany Table SelfEfficacy_8 Spearman 0.5995 0.13260.3395 0.8595
SelfEfficacy_9 Af  Correlation
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1 Spearman Correlation Coefficient = 0.5995 which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_SelfEfficacy_9 Signed Rank S -9.00 0.613:

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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Self-Efficacy_10. | get good marks in science

Germany
SlfEfficacy_10. | get good marksin science

11
Definitely true 18 15

6

Somewhat true—

Rating

Somewhat false -
Definitely fase—
I I
Before After
T pmt T &£ pe EI EOEAI DPAOOEAEDAT OO AT OxAOAA OEA
i AET OAET AA OEAEO AT OxAOO T £ O$SAZEETI EOATI U 6006

Germany

SelfEfficacy_10 After
SelfEfficacy_1C
Before Somewhat Somewhat Definitely

false true true Total

N % N % N % N %

Somewhat false 1 50.0 1 50.0 . .2 5.6
Somewhat true 2 125 10 625 4 250 16 444
Definitely true 1 56 6 333 11 61118 50.0
Total 4 111 17 47.2 15 41.7 36 100.0
Spearman Correlation results:
Value ASE 95% Lower 95% Upper
SiIE Confidence Confidence Limi
Country Statistic Limit
Germany Table SelfEfficacy_1 Spearman 0.4236 0.14600.1374 0.7099

* SelfEfficacy_10_Af Correlation
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1 Spearman Correlation Coefficient = 0.4236 which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_SelfEfficacy_10 Signed Rank S -17.50 0.3367

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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Self-Efficacy_11. Work in science classes is easy for me

Germany
SfEfficacy_11. Work in science classesis easy for me

Definitely true 13 9

Somewhat true— .

Somewhat false -

)
/

Definitely fase—

Before After

1 11 of 16 initial participants maintained their answers on both periods, answering
0311 AxEAO OOOAGS

Germany

SelfEfficacy_11 After
SelfEfficacy_11
Before Somewhat Somewhat Definitely

false true true Total

N % N % N % N %

Definitely false 1 100.C . . . o1 2.6
Somewhat false 4 50.0 3 375 1 125 8 211
Somewhat true 2 125 11 6838 3 188 16 421
Definitely true 3 231 5 385 5 38513 34.2
Total 10 26.3 19 50.0 9 23.7 38 100.C

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
Table Confidence Confidence Limi
Country Statistic Limit

Italy Table SelfEfficacy_1: Spearman 0.3026 0.1685-0.0276 0.6329
* SelfEfficacy_11_Af Correlation
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1 Spearman Correlation Coefficient = 0.3026 which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_SelfEfficacy_11 Signed Rank S -16.50 0.4867

9 7A AT160 AAOAAO OOAOEOOEAAIIT U OECT EAEAAT AA

Zero.
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SelfF%ALXZEAAAU pc¢8 )61 EITDPAI AOGO xEAT EO Al

Germany
SelfEfficacy_12. I'm hopeless when it comesto science
Definitely fase— 27 @
Somewhat false —
2
i
Somewhat true—
Definitely true—
I I
Before After
T -1TO0A OEAT wynmbp 1T &£ OEA AT OxAOO AOA

participants maintained their answers on that option.

Germany

SelfEfficacy_12 After

SelfEfficacy_12
Before Definitely = Somewhat Somewhat

false false true Total

N % N % N % N %

Definitely false 27 818 5 152 1 3.033 825

Somewhat false ) ) 6 100.0 ) . 6 150
Definitely true . . 1 100.0 . o1 2.5
Total 27 675 12 30.0 1 25 40 100.C

Spearman Correlation results:

i Ao

Value ASE 95% Lower 95% Upper

Confidence Confidence Limi

Country velolz Statistic Limit

Italy Table SelfEfficacy_1: Spearman 0.6342 0.11330.4122 0.8562
* SelfEfficacy_12_ Af Correlation
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1 Spearman Correlation Coefficient = 0.6342 which follows a positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_SelfEfficacy_12 Signed Rank S 7.50 0.281:

T 7A AT7160 AAOAAO OOAOEOOEAAIT U OEGCTI EEEAAT AA
zero.
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3.5.4. CAREER AWARENESS IN SCIENCE IN GERMANY

CareerAwar_13. Science-related careers that are available in the job market

Germany
CareerAwar_13. Stience-related careersthat are available in the job market

Very well informed — 3 @

Informed — 17 12

Rating

Somewhat informed —

No well informed —

Before After
1T -100 AiiilTiT AT OxAO EO 03iiAxEAO EI E
Al OE PAOET AO8 4EAU AT OxAOAA O3711AxE
Germany
CareerAwar_13 After
CareerAwar_13
Before No well Somewhat Very well
informed informed Informed informed Total
N % N % N % N % N %
No well informed 1 50.0 . . 1 50.0 . .2 53
Somewhat informed 1 6.3 13 81.3 2 125 ) .16 421
Informed 1 5.9 7 41.2 9 529 . .17 447
Very well informed . . 1 333 . . 2 66.7 3 7.9
Total 3 79 21 553 12 31.6 2 5.3 38 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Germany Table Spearman 0.4220 0.16100.1064 0.7375
CareerAwar_13* Correlation
CareerAwar_13_Af

1 Spearman Correlation Coefficient = 0.4220 which follows a weak positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_CareerAwar_13 Signed Rank S -22.5C 0.135:¢

9 7A AT1860 AAOAAO OOAOEOOEAAIT U OECT EEAEAA
Zero.
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CareerAwar_14. Where to find information about science -related careers

Germany
CareerAwar_14. Where to find information about science-related careers

Very well informed —

Informed —

Rating

Somewhat informed —|

No well informed —|

Before After
T -1 00 AT OxAOO AOA AEOEAAA AAOxAAT O)1 & O AAb6
DAOOEAEDAT OO0 A1l OxAOAA OEA OAI A 11 AT OE PAOE
pp DAOOEAEDPAT OO OEAO Ei DOl OAA OEAEO Al OxAC
0) 1 AIAGI8
Germany

CareerAwar_14 After

CareerAwar_14
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 4 66.7 1 16.7 1 16.7 . . 6 154
Somewhat informed 3 20.0 8 53.3 2 133 2 13315 385
Informed . . 11 64.7 4 235 2 118 17 436
Very well informed . . . . . . 1 1000 1 2.6
Total 7 179 20 51.3 7 179 5 12.8 39 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Germany Table CareerAwar_1 Spearman 0.4301 0.14570.1446 0.7156
* CareerAwar_14_Ai Correlation

1 Spearman Correlation Coefficient = 0.4301 which follows a weak positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_CareerAwar_14 Signed Rank S -13.5C 0.645%

T 7A ATT180 AAOAAO OOAOEOOEAAI T U OECIT EZEEAA
Zero.
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CareerAwar_15. The steps students need to take if they want a science -related science

Germany
CareerAwar_15. The steps students need to take if they want a science-related science

Very well informed —

Informed —

Rating

Somewhat informed —|

No well informed —|

Before After
9 ¢ PAOOEAEDPAT 00 A1T6© Ei pOT OA OEAEO A1 O
ET &£ Of AA68 ''1 0 h OEAOA AOA x 1T &£ puv ETE
Al OE PAOET AO AT OxAOET ¢ O3ii1 AxEAO EIT Al OI
Germany

CareerAwar_15 After

CareerAwar_15
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 3 50.0 3 50.0 : . : . 6 158
Somewhat informed 2 133 7 46.7 5 333 1 6.7 15 395
Informed : . 8 533 5 333 2 13315 395
Very well informed . . . . 1 50.0 1 500 2 5.3
Total 5 132 18 474 11 289 4 10.5 38 100.0

Spearman Correlation results:

Value ASE 95% Lower 95% Upper
Confidence Confidence Limi

Country Table Statistic Limit

Germany TableCareerAwar_1! Spearman 0.4836 0.12300.2425 0.7246
* CareerAwar_15_ Ai Correlation
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1 Spearman Correlation Coefficient = 0.4826 which follows a weak positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_CareerAwar_15 Signed Rank S 5.50 0.846¢

T 7A AT160 AAOAAO OOAOEOOEAAIT U OEGCT EEAEAAT AA
zero.
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CareerAwar_16. Employers or companies that hire people to work in science -related
careers

Germany
CareerAwar_16. Employers or companiesthat hire people to work in science-related careers

Very well informed —

Informed —

Rating

Somewhat informed —

No well informed —|

9 . AAO wnb 1T £ A
xA1 1 ET &£ Oi AAb I £ peo EI EOEAI DPAOOEAEDAT
N 2 , o

AT OxAOEIT Cch O3i1i AxEAO EIT £ Oi AA6 S

1 OxAOO AOA AEOEAARAA AAOxAAT O)1
8 U

Germany

CareerAwar_16 After
CareerAwar_16
Before No well Somewhat Very well

informed informed Informed informed Total

N % N % N % N % N %

No well informed 4 444 4 444 1 111 . .9 231
Somewhat informed 4 25.0 8 50.0 4 25.0 : . 16 41.0
Informed 3 273 4 364 4 364 : .11 282
Very well informed 1 333 1 333 1 333 3 7.7
Total 11 282 17 436 10 256 1 2.6 39 100.0

Spearman Correlation results:
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Value ASE 95% Lower 95% Upper
Confidence Confidence Limi
Country Table Statistic Limit

Germany TableCareerAwar_1i Spearman 0.3101 0.15140.0135 0.6068
* CareerAwar_16_Ai Correlation

1 Spearman Correlation Coefficient = 0.3101 which follows a weak positive monotonous
relationship.

Signed Rank Test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany difference_CareerAwar_16 Signed Rank S -34.5C 0.243¢

T 7A ATT180 AAOAAO OOAOEOOEAAI T U OECIT EZEEAA
Zero.
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3.5.5. COMPARISONS BEFQRETER IN GERMANY

Box and whiskers plot is presented below with the whole distribution of computed variables:
diff_Interest_mean, diff_SelfEfficy_mean and diff_CareerAwar_mean.

Germany
1.5 0
1.0+ —
O [
[J]
S 05
m —r
o
Z 00
8 ° o ©
5]
]
£ -0.51
&)
-1.0 - _
-1.5 @)
I I I
diff_Interest_mean diff_SdfEfficacy _mean diff_CareerAwar_mean
Interest in science
Interest After Germany

Interest Before N Mean Std Mink+ Q1 Median Q3 Max
Interest_mean 86 3.15 053 188 275 3.25 3.50 4.00
Interest._ mean_Af 44 3.34 040 2.63 3.00 3.38 3.56 4.00
diff_Interest._ mean 35 -0.06 0.34 -0.75 -0.25 0.00 0.13 0.75

1 Comparing means on both groups (Interest_mean and Interest_mean_Af) we can see that
there are little differences between groups, mean difference 6.06.

To conclude that there are not statistically differences on ratings before and after TLS for thest
guestions block, we have Signed rank test:
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Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany diff_Interest_mean Signed Rank S -43.00 0.356¢

9T 7A AT160 AAOAAO OOAOEOOEAAI T U OECI EEEAAT O ¢
after. We cannot reject null hypothesis because of theyalue. It is upper tan 0.05 so, this
drives us to the idea that there are not differences before and after TL®isavers for

guestions related to science interest.

Page 214 of 404



MUL*IPLIERS
Self-Efficacy in science

Germany
SelfEfficacy After SelfEfficacy Befor
N Mean Std Min Q1 Median Q3 Max

SelfEfficacy_mean 85 3.140.72 1.00 2.75 3.253.754.00
SelfEfficacy_mean_Af 41 3.290.49 2.25 3.00 3.253.50 4.00
diff_SelfEfficacy_mean 32 -0.16 0.47 -1.50 -0.50 -0.250.13 0.75

1 Comparting means on both groups we can observe that both groups have differences on
their means. The mean of SeEfficacy difference is-0.16.

To conclude that there could be statistically differences on rating before and after TLS for the
second questions block, we have Signed rank test results:

Tests for Location: Mu0O=0

Label
Testfor for Test Test P
Country VarName Location  Statistic Statistic Value
Germany diff_SelfEfficacy_mean Signed Rank S -65.00 0.0744

T 7A AT1860 AAOAAO OOAOEOOEAAI T U OECI EEZEAAT O |/
after. The pvalue is upper than 0.05 so, this drives us to the idea that there are not
differences before and after TLS answers for questions related to seifficacy.
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Career Awareness in science

Germany
CareerAwar AfterCareerAwar Befol
N Mean Std Min Q1 Median Q3 Max
CareerAwar_mean 86 2.130.64 1.00 1.75 2.002.50 4.00
CareerAwar_mean_Af 46 2.270.68 1.00 1.75 2.002.75 4.00
diff_CareerAwar_mean 36 -0.120.57-1.25-0.50 0.000.13 1.50

1 Comparing means on both groups (CareerAwar_mean and CareerAwar__mean_Af) we can
see that there are no big differences between groups. The Career Awareness difference
mean is-0.12.

To conclude that there are not statistically differences on ratings before and after TLS for the
third and last questions block, we have Signed rank test results:

Tests for Location: Mu0O=0

Country VarName Test for Locatior Label for Test Statisi TestStatistic P Value

Germany diff_CareerAwar_me: Signed Rank S -56.50 0.151%

T 7A AT 160 AAOAAO OOAOEOOEAAI T U OECI EEZEAAT O |
after. We cannot reject null hypothesis because of theyalue is upper tan 0.05 so, this
drives us to the idea that there are not differences before and after TLS answedor

guestions related to science career awareness.
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3.6. RESULTS IN SWEDEN

On this chapter, there will not be results of after TLS of Sweden due to the lack of information.
3.6.1. GENERAL RESULTS IN SWEDEN

Interest in science

Swveden
Before

Interest 1  Interest 2 Interest 3 Interest 4 Interest 5 Interest 6 Interest 7 Interest 8
%

M Srongly disagree M Disagree [ Agree E Srongly agree

Swveden
Interest 1 Interest 2 Interest 3 Interest 4

Interest 5 Interest 6 Interest 7 Interest 8

| | |
Before Before Before Before

M Srongly disagree M Disagree [ Agree B Srongly agree
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Sweden

Strongly Strongly

disagree Disagree Agree agree

N % N % N % N % Total
1. I really likescience Before 3 125 14 583 7 29.2 24
2. Doing science is one of my favou Before
activities 11 458 12 50.0 1 4.2 24
3. | enjoy science courses Before 4 16.7 15 625 5 20.8 24
4. 1 would like to find out much more Before
about some of thihings we deal with
in our science class 125 10 41.7 10 417 1 42 24
5. Science is very relevantto me  Before 4 16.7 11 458 9 375 24
6. Science is important for helping u Before
understand the natural world 1 42 12 50.0 11 458 24
7. Science is valuable to society Before 1 4.2 1 42 15 625 7 292 24
8. | find that science helps me to Before
understand the things around me 1 42 4 16.7 15 625 4 167 24
1T -1060 ATiiTT AT OxAOO A O OEA NIBAGIOHIGIA pAEGA

-1 OAT 6GAOh &£ O NOAOGOETT O v O yh 11700 AI

questions 7 and 8 specifically.
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Self-Efficacy in science

Swveden
Before

SAf Efficacy 9 SAf Efficacy 10 SAf Efficacy 11 SAf Efficacy 12
%

W Definitely fase B Somewhat false [ Somewhat true [ Definitely true

Sweden
Sdf Efficacy 9 Sdf Efficacy 10 SAf Efficacy 11 SAf Efficacy 12

100

80

60

%

40 —

20+

0- \ \ \ \
Before Before Before Before

l Definitely false M Somewhat fase [ Somewhat true [ Definitely true
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Sweden
Definitely Somewhat Somewhat Definitely
false false true true
N % N % N % N % Total
9. Compared to others of my Before
age | am good at science cla 3 125 6 25.0 8 333 7 292 24
10. | get good marks in scien Before 20.8 8 333 11 458 24
11. Work in science classes Before
easy for me 6 250 13 542 5 208 24
12. I'm hopeless when it corr Before
to science 7 292 10 417 7 29.2 24
1 4EAOA AOA POAAROGEAAITU 11 Al OxAOO i1
031 i AxEAO OOOAd AT A O$AZEZETI EOAT U OOOAS
4EA AgAAPOEIT O EO AIOIA 11 NOAOOEIT
0311 AxBAO £&®I O0PO 1T AAO OEA xmnb 1T £ Al Ox
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Career Awareness in science

Swveden
Before
100
80
60 —
40 |
20
0 |
Caeer Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16
%
B No well informed B Somewhat informed [ Informed
Swveden
Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16
100 H
80 —
60 —
X
40 +
20 —
0- \ \
Before Before Before Before
B No well informed B Somewhat informed [ Informed ‘

Sweden

No well Somewhat
informed informed Informed

N % N % N % Total

13. Scienerelated careers that are available Before
the job market 8 333 16 66.7 . . 24
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Sweden
No well Somewhat
informed informed Informed
N % N % N % Total
14. Where to find information about science Before
related careers 16 66.7 8 33.3 24
15. The steps students need to take if they Before
a scienceelated science 10 41.7 12 50.0 2 8.3 24
16. Employers or companies that hire peop Before
work in scienceelated careers 19 79.2 5 20.8 24
9 4EAOA AOA 11 1T AOAOOAOGEI T O &£ O O06A0OU xAi i1 EI
@[QAﬂéAOOETTO’QTNOT,ppﬁ,j{OO‘A[[i[T ATO;AQ
I O AAO poh 1 1T060 ATii1T1T AT OxAO EO 03711 AxEAO

4AEAOA AOA OAOU Z£EAx T AOGAOOGAOGEITO i
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3.6.2. COMPARISONS BEFQRETER IN SWEDEN

Interest in science

Interest After Sweden
Interest Before N Mean Std Min Ol Median Q3 Max

Interest_mean 24 248 0.52 1.00 2.25 2.44 2.88 3.38

Interest mean_Af 0

diff_Interest_ mean 0

1 Itis impossible to compare means on both groups because of the lack of information on
After period so, this drives us to the impossibility of the difference Interest mean
calculation.
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Self-Efficacy in science

SelfEfficacy After Sweden
SelfEfficacy Before N Mean Std Min 01 Median Q3 Max

SelfEfficacy_mean 24 3.00 0.67 1.75 2.38 3.00 3.63 4.00
SelfEfficacy_mean_Af 0

diff_SelfEfficacy_mean 0

1 Itis impossible to compare means on both groups because of the lack of information on
After period so, this drives us to the impossibility of the difference SeEfficacy mean
calculation.
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Career Awareness in science

Sweden
CareerAwar AfterCareerAwar &ore _ _
N Mean Std Min Q1 Median Q3 Max

CareerAwar_mean 24 147035100125 1.381.752.00
CareerAwar_mean_Af 0
diff_CareerAwar_mean 0

1 Itis impossible to compare means on both groups because of the lack of information on
After period so, this drives us to the impossibility of the difference SeEfficacy mean
calculation.
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4. GENERAL INFORMATION

4.1. STUDY TITLE

30AOEOOEAAT AT AT UOEO T &# POIT EAADO -5,4)0,) %2388
4.2. VERSION CONTROL

Preliminar on 28/07/2023
V1 on 07/09/2023

V2 on 08/09/2023: Slovenia: The colours of the Interest and SelEfficacy bar plot have been
changed to follow the overall style of the document.

V3 on 14/09/2023: Errors detected in CareerAwar_mean Before the calculated mean has been

updated.

4.3. ABBREVIATION

4.4. DOCUMENTATION MANAGEMENT

The following datasets were included:

Ost818, wgAAI O AiT11AAO ET A Of AGEI T  OAOOAL
Of AT 11 AAO ET &£ Of AGETT O OAllaRen&atdb.cavmw 11X ¢ 08
07/jul/i2023.

O$1818. WBAAI oi AT 11AAO ET £ Of ACGETT 5,
Elia.Tena@uab.caon 01/sep/2023.

O0$1818, WBAAI ol AT 11 AAO ET & Oi AGET 1T 5-58
5"/ 111U AODPI EAAOQA Gliadge@d 0zéon GHADMBRBRDAA A£OT |
O$1818, WBAAI o]} AT 11 AAOD ET &£ Oi AGET 1T  0OIl

Elia. Tena@uab.cabn 05/sep/2023.

Modifications:

UAB: ForID=3 from School 4, we have modified the value of Interest 7, considering
Interest_ 7 = 1.
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5. MATERIAL AND METHODS

5.1. STATISTICAL ANALYSIS

Statistical analysis is made with SAS software version 9.4.

All the databases, codes and analysis results haveen stored and archived electronically at the
Servei d'Estadistica Aplicada facilities.

5.2. STATISTICAL METHODS

Main chapter: A frequency table and bar plot is presented with the counts and percentages (for
each period).

Item chapter

A contingency table wih counts and row percentages of each question Before versus
After is presented. That table is complemented with the bubble plot (only considering
participants with full information - Before and After). The bubble plot presented is a
scatter plot with the responses (1 to 4 in y axis) for each session (Before and After in
X axis). The size of the points represents the number of responses in each condition.
The linking lines were resized according to the number of persons of each evolution.

The evolution is tested with two results: Spearman Rank Correlation and Signed Rank

Test. Spearman Rank correlation provides a measure of monotonic agreement
between Before and After. The Signed Rank Test is applied to the difference between
After and Before:

Difference: Raing atter Z Ratingseore

In contrast to the zero value (that means, equality of Ratings).

Comparisons BeforeAfter:

For each aspect, the mean of related items is computed for each person Before and
After, and the difference between those means. Descripé statistics were presented

of the two means and difference. Finally, Signed Rank Test of the difference is
presented, to compare ratings before and after.

We have computed the arithmetic mean of each aspect. So we obtain a score between
1 to 4. The valus of 12nd item has been reversed, because this item have inverse
structure (i.e., item_12 =1 =>item_12 rev = 4, and we compute the mean with item_9
+item_10 + item_11 + item_12_rev).

Statistical decision has been made fixing as significance level thduaof 0.05.
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6. RESULTS

In this report, the General results for complete data (Before and after) are presented.

So only students with answer Before and After of each item are presented.

6.1. RESULTS IN SLOVENSHAUDENTS WITH BEFORE AND AFTER ANSWER
For this report, only complete data for each item (before and after) are used.

6.1.1. GENERAL RESULTS IN SLOYENIBDENTS VHIBEFORE AND AFTER ANSWER

Interest in science

Sovenia
Before After

%

0- I I I I I I I I I I I I I I I I

. . . e s T Tn . s T T Tn, % s .
%{,%%%%%%% ST T T N TN

‘ Il Srongly disagree B Disagree [0 Agree [ Srongly agree ‘

Sovenia
Interest 1 Interest 2 Interest 3 Interest 4

%
o

7 Interest 5 Interest 6 Interest 7 Interest 8

0- [ I I T I [ [ [
Before After Before After Before After Before After

B Srongly disagree B Disagree [0 Agree @ Srongly agree
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Slovenia
Strongly Strongly
disagree Disagre¢ Agree  agree
N % N % N % N % Total
Interest_1. | really like science Before 2 2424293 56 68.3 82
After 1 12 3 3730366 48 585 82
Interest_2. Doing science is one of my favouriiBefore 3 3.7 7 8536439 36 439 82
activities After 2 2.4 17 20732 39.0 31 37.8 82
Interest_3. | enjoy science courses Before 2 24 2 2432390 46 56.1 82
After 2 2410 12234 415 36 439 82
Interest_4. | would like to find out much more Before 1 1.2 10 12.223 28.0 48 58.5 82
ab_out some of the things we deal with in our After
science class 2 24 8 9824293 48 585 82
Interest_5. Science is very relevant to me Before 12 6 7327329 48 585 82
After 5 6.129354 48 585 82
Interest_6. Science is important for helping us Before 3 3923299 51 66.2 77
understand the natural world After 1 1315195 61 792 77
Interest_7. Science is valuableotmiety Before 6 7824312 47 610 77
After 2 26 5 6538494 32 416 77
Interest_8. | find that science helps me to Before 1.3 3 3.826 325 50 625 80
understand the things around me After 2 25 5 6.326325 47 588 80

§ Focused on the first questior©O) OA AT 1 U, adout $0%6 ofGha &ndwerd &ré divided

AROxAAT O! COAAG AT A

&OOOEAOI T OARh OEA 11 00
Before and 58.5% After TLS.
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Self-Efficacy in science

Sovenia
Before After

%

0 | | | | | | | |

Sdf SAf Sdf SAf SAf Sdf Sdf Sf
Efficecy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

M Definitely false M Somewhat false [ Somewhat true [ Definitely true

Sovenia
Sdf Efficacy 9 Sdf Efficacy 10 SAf Efficacy 11 Sf Efficacy 12

%

| |
Before After Before After Before After Before After

B Definitely false B Somewhat false [0 Somewhat true [ Definitely true
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Slovenia

Definitely Somewhat Somewhat Definitely
false false true true

N % N % N % N % Total

6.2 28 43.1 33 50.8 65
1 77 30 46.2 29 446 65
Sgleﬁicacy_lO.Igetgood marksin Before 1 1.6 32 21 333 39 619 63
science After 2 3.2 79 16 254 40 635 63
SelfEfficacy_11. Work in science clas: Before 2 3.1 11 172 25 39.1 26 40.6 64

2

4

3

SelfEfficacy_9. Compared to others o Before

my age | am good at science classes After 15

aa N o b

I8 5 o s After 31 12 188 28 438 22 344 64
SelfEfficacy_12. I'm hopeless when it Before 65 6 97 6 9.7 46 742 62

comes to science
After 48 3 48 14 226 42 677 62

' For questions 9, 10, 11 and 12 referring to the Sefifficacy group, higher percentage of
OOOAAT OO EAA AT OxAOAA AAOACT OEAO O311 AxEAOD
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Career Awareness in science

Yovenia
Before After
- IIIII
80—
60 —
L
40 -
20—
0 | | | | | | | |
Career Career Career Career Career Career Career Career
Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16
B Nowell informed B Somewhat informed [0 Informed @ Very well informed
Yovenia
Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16
100 -
80—
60 —
i
40 -
20—
[ [

[ [
Before After Before After Before After Before After

B Nowell informed M Somewhat informed [ Informed B Very well informed
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Slovenia

No well Somewhat Very well
informed informed Informed informed

N % N % N % N % Total

CareerAwar_13. Scienmetated careers Before 7 10.8 13 20.0 21 323 24 36.9 65
thatare available inthe job market o 4 g5 16 24632 492 13 200 65
CareerAwar_14. Where to find Before 3 55 8 145 21 382 23 418 55
information about sciencelated careers After 4 73 12 218 24 436 15 273 55

CareerAwar_15. The steps students niBefore 11 19.6 14 25.0 18 321 13 232 56
to take if they want a sciemetated Aft
science € 8 143 12 21422 393 14 250 56

CareerAwar_16. Employers or compail Before 20 37.0 7 13.0 18 333 9 16.7 54
that hire people to work in sciemetated
careers After 17 204 14 259 14 259 15 278 54

T -1 OA OEAT vuvmb 1T & OEA AT OxAOO AOA O)1 &I Oi AA®d
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6.2. RESULTS IN GERMAQNSTUDENTS WITH BEFORE AND AFTER ANSWER
For this report, only complete data for each item (before and after) are used.
6.2.1. GENERAL RESULTS IN GERMASNYDENTS WIBEFORE AND AFTER ANSWER

Interest in science

Germany

Before After

%

0- | | | | | [ | | | | [ | | [ | |

4
’7/’&&’&&’%"%‘%’7/’&&%%%’7/’&&’&&?

ER R A A AN A AR @x» .,

‘ Il Srongly disagree M Disagree [0 Agree E Srongly agree ‘

Germany

Interest 1 Interest 2 Interest 3 Interest 4

] Interest 5 Interest 6 Interest 7 Interest 8

0- [ [ [
Before After Before After Before After Before After

l Srongly disagree M Disagree [0 Agree [ Srongly agree
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Germany
Strongly Strongly
disagree Disagre¢ Agree  agree
N % N % N % N % Total
Interest_1. | really like science Before 1 2521525 18 45.0 40
After 3 7521525 16 40.0 40
Interest_2. Doing science is one of my favourii Before 1 2.6 18 47.4 13 34.2 158 38
activities After 3 7917 44713342 5 132 38
Interest_3. | enjoy science courses Before 2 5018 45.0 20 50.0 40
After . 29725 11 275 40
Interest_4. | would like to find out much more Before 1 2519475 20 50.0 40
ab_out some of the things we deal with in our After
science class 2 5019475 19 475 40
Interest_5. Science is very relevant to me Before 3 7926684 9 237 38
After 6 15819 50.0 13 34.2 38
Interest_6. Science is important for helping us Before 6 154 33 846 39
understand the natural world After 12308 27 69.2 39
Interest_7. Science is valuable to society Before 1 2516 40.0 23 575 40
After 1 2514350 25 625 40
Interest_8. | find that science helps me to Before 3 7510250 27 675 40
understand the things around me A 1 2516 400 23 575 40
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Self-Efficacy in science

Germany
Before After

%

[ [ [ [ [ [ [ [
Saif Sdif Saif Salf Sdf Sf Sdf Sdf
Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12 Efficacy 9 Efficacy 10 Efficacy 11 Efficacy 12

B Definitely false B Somewhat false [ Somewhat true [ Definitely true

Germany
Sdf Efficacy 9 Sdf Efficacy 10 Sdf Efficacy 11 SAf Efficacy 12

%

20+

. e |

| | | | |
Before After Before After Before After Before After

l Definitely false B Somewhat false [ Somewhat true B Definitely true
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Germany

Definitely Somewhat Somewhat Definitely
false false true true

N % N % N % N % Total

SelfEfficacy_9. Compared to others o Before 2 53 4 105 20 526 12 316 38
my agelam good atscience classes rpo 1 55 6 158 22 579 9 237 38
SelfEfficacy_10. | get good marks in Before 2 56 16 444 18 50.0 36
science After 4 111 17 472 15 417 36
SelfEfficacy_11. Work in science clas: Before 1 26 8 211 16 421 13 342 38
Is easy for me After . . 10 263 19 500 9 237 38
Selefficacy__lZ. I'm hopeless when it Before 33 825 6 150 . .1 25 40
comes fo science After 27 675 12 300 1 2.5 . .40

1 For questions 9, 10 and 11 referring to the Sel AAEAAAU COT O0bh AAOQACI
O00A6 AT A O$SAEET EOAI U OOOA6 AAOACI OEAO xAO/

responses.
However, in question 120) 61 EI DA1 AOO x EAlwe adsedithat Aot O ¢
ATT1T1T17T AT OxAOO AOA OS$SAEETI EOAI U £AI OA6 AT A ¢

periods.
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Career Awareness in science

Germany
Before After
[ [ [ [

| | | |
Career Career Career Career Career Career Career Career

Awareness Awareness Awareness Awareness  Awareness Awareness Awareness Awareness
13 14 15 16 13 14 15 16

100 -
]

80 -

60 -

%

40 -

20—

B Nowell informed B Somewhat informed [ Informed @ Very well informed

Germany

Career Awareness 13 Career Awareness 14 Career Awareness 15 Career Awareness 16

100 - - —] T
80—
60 —
40 -
20 -
0 [ \

[ [ [ [ [
Before

%

[
After Before After Before After Before After

B Nowell informed M Somewhat informed [ Informed B Very well informed
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Germany

No well Somewhat Very well

informed informed Informed informed

N % N % N % N % Total
CareerAwar_13. Sciemetated careers Before 2 53 16 421 17 447 3 79 38
that are available in the job market After 3 79 21 553 12 316 2 53 38
CareerAwar_14. Wherefitnd Before 6 154 15 385 17 436 1 26 39
information about sciencelated careers After 7 179 20 513 7 179 5 128 39
CareerAwar_15. The steps students nnBefore 6 158 15 395 15 395 2 53 38
to take if they want a sciemetated Aft
science er 132 18 47411 289 4 105 38
CareerAwar_16. Employers or compar Before 23.1 16 410 11 282 7.7 39
that hire people to work in sciemetated
careers After 11 282 17 43610 256 1 26 39
i1 &£ OO0 NOAOGOETT O AAO AO OEA OAI A AEOAAOD
YT &1 O AR AT A O)1T &I Ol AR AAOACT OEAOS
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12.4 Statistical analysis of the dimensions across countries and gender
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1. GENERAL INFORMATION

1.1.1.STUDY TITLE

30AOEOOEAAT AT AT UOEO 1T & POIT EAADO -5,4)0,) %235
1.1.2.VERSIONS CONTROL

V1 on 07/09/2023

V2 on 14/09/2023: Errors detected in CareerAwar_mean Before the calculated mean has been
updated.

1.1.3.ABBREVIATION

1.1.4.DOCUMENTATION MANAGEMENT

The following datasets were included:

1T O0st1818 %@AAI OiF AiliAAO EI £ Oi AGEI T  OAOOGAE
AT 11 AAO ET & Of AGETT 01 OAT AEIB #9a@mabmaog 0 8 @1 O
07/jul/i2023.

T 01818, WBAAI o)} AT 11 AAOD ET £ Oi AGETT 5, (
Elia. Tena@uab.caon 01/sep/2023.

1T 031818, %@AAI O Ai11AAO ET A Of AORUBO &Gl 5831 C
AOPI EAAOA O . o8 EIBZaacOd AdrEDdFep202BOT |

T 01818, WBAAI o1 AT11AAOD ET &£ Of ACET 1T  OfI

Elia. Tena@uab.cabn 05/sep/2023.

Modifications:

1 UAB: For ID=3 from School 4, we have modified the value of Interest 7, considering
Interest_7 = 1.
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MUL+IPLIERS
1.2. MATERIAL AND METHODS

1.2.1.STATISTICAL ANALYSIS

Statistical analysis is made with SAS software version 9.4.

All the databases, codes and analysis results have been stored and archived electronically at the
Servei d'Estadistica Aplicada facilities.

1.2.2.STATISTICAL METHODS

The comparisons are presented inie following chapters: by Age, Country and Gender.

For each period (Before, After, and difference):

- A OAT @ AT A xEEOEAO DPiIl 08 xEOE OEA AEOOOEA(
(and Gender)

- a table with basic statistics: n, mean, std (standard deviation), min (Minimum), Q1
(25%), median, Q3 (75%), max (maximum) and nmiss (Number ohissings.

- And the comparison of values of the involved indexes (Interest, Sdifficacy and
Career Awareness)Kruskal-Wallis test for Countries and Wilcoxon TweSample Test
for Gender comparisons.

Statistical decision has been made fixing as significance level the value of 0.05.
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MUL+IPLIERS
1.3. COMPARISONS BY AGE

Age of the students

Low primary Upper primary Low secondary studer  Upper secondary
students {8 years) students (42 years (1315 years) students (1&8 years)

N % N % N % N %
Cyprus . . . . 74 100.0C
Germany . . . . 72 74.23 25 25.77
Italy . : : : . . 36 100.0C
Slovenia 46 56.1C 33 40.24 3 3.66
Spain . . . . 113 100.0C . .
Sweden . . . . . . 24 100.0C

T #1711 DPAOET ¢ AT OxAOO AU ACA AT AOT 60 CEOA OO Al
ages on each country. Except of Slovenia and Germany, other countries have onlpga
group. So, we will proceed to analyze the comparison beforeafter and the difference
between both periods by Country and Gender.
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1.4. COMPARISONS BY COUNTRY

Comparisons results by country will be shown next analyzing each question block (Interest, Self
Efficacy and Career Awareness) by time questionnaire and the mean difference between periods.

1.4.1.BEFORE
Interest in science
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Cyprus Germany Itay Sovenia Sain Sweden
Country
Before N Mean Std Min Q1 Median Q3 Max NMiss

Interest_ mea Cyprus 74 3.050.441.752.75 3.00 3.38 4.00 0
Germany 86 3.150.531.882.75 3.253.50 4.00 10
Italy 36 3.330.561.003.13 3.383.63 4.00 0
Slovenia 77 3.540.412.253.25 3.633.88 4.00 5
Spain 113 2.810.58 1.252.50 2.88 3.25 3.88 0
Sweden 24 2.480.521.002.25 2.442.88 3.38 0

1 Comparing Interest means before TLS by country we obtain the table shown above. It is
possible to identify two different groups; the first one with means greater than 3 of 4
points and the second on with means located under the 2.9 of 4 points.

To conclude that there are (maybe) statistically differences omnterest means before TLS by
country, we have KruskallWallis Test results:
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MUL*IPLIERS

KruskatWallis Test
ChiSquare DF Pr> ChiSq
107.908( 5 <.0001

1 Statistically significant differences (ChiSquare = 107.91; pvalue < 0.0001) between
Interestmean before TLS by country.
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MUL*IPLIERS
Self-Efficacy in science
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Cyprus Germany Itay Yovenia Sain Sweden
Country
Before N Mean Std Min Q1 Median Q3 Max NMiss

SelfEfficacy_mee Cyprus 74 2.890.621.002.50 3.003.25 3.75 0
Germany 85 3.140.721.002.75 3.253.75 4.00 11
Italy 36 2.600.511.252.25 2.503.00 3.75 0
Slovenia 68 2.900.372.252.50 3.00 3.25 4.00 14
Spain 113 2.750.601.002.25 2.753.25 4.00 0
Sweden 24 3.000.671.752.38 3.00 3.63 4.00 0

1 Comparing SeHEfficacy means before TLS by country we obtain the results upside. Means
are closer than in the section before but, nevertheless, we can identify two groups. The
first one composed by Germany (3.14) and Sweden (3.00); and the second one cosgul
by Cyprus, Italy, Slovenia, and Spain all four countries with means below 3 of 4 points.

To conclude that there are (maybe) statistically differences o8eltEfficacymeans before TLS by
country, we have KruskaHWallis Test results:
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KruskatWallis Test
ChiSquare DF Pr> ChiSq
31.416: 5 <.0001

1 Statistically significant differences (ChiSquare = 31.42; pvalue < 0.0001) betweenSelf
Efficacymean before TLS by country.
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Career Awareness in science
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Cyprus Germany Itay Sovenia Fain Swveden

Country

Before N Mean Std Min Q1 Median Q3 Max NMiss
CareerAwar_me: Cyprus 74 2.090.651.001.50 2.002.75 3.75 0
Germany 86 2.130.641.001.75 2.002.50 4.00 10

Italy 36 1.890.541.001.50 1.882.25 3.00 0

Slovenia 70 2.530.871.002.00 2.50 3.25 4.00 12

Spain 113 2.06 0.67 1.00 1.50 2.00 2.50 4.00 0

Sweden 24 1.470.351.001.25 1.381.75 2.00 0

1 Means onCareer Awarenesbefore TLS oscillates between 1.47 and 2.53 of 4 possible
points. The lower mean ofCareer Awarenessate for Sweden is 1.47. The major mean of
Career Awarenessate for Slovenia is 2.53.

To conclude that there are statistically differences oiCareer Awarenesmeans before TLS by
country, we have KruskaHWallis Test results:

KruskaiWallis Test
ChiSquar¢ DF Pr> ChiSq

44.449¢ 5 <.0001
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1 Statistically significant differences (ChiSquare = 44.45; pvalue < 0.0001) betweerCareer
Awarenessnean before TLS by country.
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MUL*IPLIERS
1.4.2.BEFORECOMPLETE OBSERVATIONS
In this chapter, the same analysis with complete observations (Before and after) psesented.
That means that, participants with before and after answers of all items in each block (Interest,

SelfEfficacy and CareerAwar) are included. In particular Sweden is not included (no after
answers).

Interest in science
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Cyprus Germany Itay Sovenia Span
Country
Before N Mean Std Min Q1 Median Q3 Max NMiss

Interest_ mea Cyprus 74 3.050.441.752.75 3.00 3.38 4.00 0
Germany 35 3.400.352.503.25 3.383.63 4.00 0
Italy 36 3.330.561.003.13 3.383.63 4.00 0
Slovenia 74 3.530.412.253.25 3.633.88 4.00 0
Spain 113 2.810.581.252.50 2.88 3.25 3.88 0

1 Comparing Interest means before TLS by country we obtain the table shown above. The
values ranged between 2.81 (in Spain) to 3.53 (in Slovenia).

To conclude that there are (maybe) statistically differences omnterest means before TLS by
country, we have KruskaHWallis Test results:
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MUL*IPLIERS

KruskatWallis Test
ChiSquare DF Pr> ChiSq
91.631: 4 <.0001

1 Statistically significant differences (ChiSquare = 91.63; pvalue < 0.0001) between
Interestmean before TLS by country.
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Self-Efficacy in science
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Cyprus Germany Itay Sovenia Sain
Country
Before N Mean Std Min Q1 Median Q3 Max NMiss

SelfEfficacy_mee Cyprus 74 2.890.621.002.50 3.003.25 3.75 0
Germany 32 3.450.482.003.13 3.503.88 4.00
Italy 36 2.600.511.252.25 2.503.00 3.75
Slovenia 61 2.910.372.252.75 3.00 3.25 4.00

0
0
0
Spain 113 2.750.60 1.002.25 2.753.25 4.00 0

1 Comparing SeHEfficacy means before TL8y country we obtain the results upside. The
values ranged between 2.6 (in Italy) to 3.45 (in Germany).

To conclude that there are (maybe) statistically differences o8eltEfficacymeans before TLS by
country, we have KruskaHWallis Test results:
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KruskatWallis Test
ChiSquare DF Pr> ChiSq
44.406¢ 4 <.0001

1 Statistically significant differences (ChiSquare = 44.41; pvalue < 0.0001) betweenSelf
Efficacymean before TLS by country.
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Career Awareness in science
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Cyprus Germany Itay Sovenia Fain
Country
Before N Mean Std Min Q1 Median Q3 Max NMiss

CareerAwar_me: Cyprus 74 2.090.651.001.50 2.002.75 3.75 0
Germany 36 2.350.631.002.00 2.382.75 4.00
Italy 36 1.890.541.001.50 1.882.25 3.00
Slovenia 54 2.76 0.731.002.25 2.50 3.25 4.00

0
0
0
Spain 113 2.06 0.67 1.00 1.50 2.00 2.50 4.00 0

1 Means onCareerAwarenessbefore TLS oscillates between 1.89 and 2.35 of 4 possible
points. The lower mean ofCareer Awarenessate for Italy is 1.89. The major mean of
Career Awarenessate for Slovenia is 2.76.

To conclude that there are statistically differences oriCareer Awarenesmeans before TLS by
country, we have KruskallWallis Test results:

KruskatWallis Test
ChiSquare DF Pr> ChiSq
42.606( 4 <.0001
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1 Statistically significant differences (ChiSquare = 42.61; pvalue < 0.0001) betweerCareer
Awarenessnean before TLS by country.
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1.4.3.AFTER

On this chapter, there will not be results for Sweden due to that there is no data relating to after
TLS.
Interest in science

o T T @
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Interest mean After
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Cyprus Germany Italy Sovenia Spain Swveden
Country
After N Mean Std Min Q1 Median Q3 Max NMiss

Interest_mean_Af Cyprus 74 3.24 0.60 1.50 2.88 3.31 3.75 4.00 0
Germany 44 3.34 040 2.63 3.00 3.38 3.56 4.00 52
Italy 36 3.31 0.44 2.13 3.06 3.38 3.50 4.00 0
Slovenia 79 3.43 0.45 2.00 3.13 3.50 3.88 4.00 3
Spain 113 2.87 0.67 1.00 2.50 3.00 3.25 4.00 0
Sweden 0 . . . . . . : 24

1 Comparing Interest means after TLS, four of five countries have practically identical
means around 3.3 of 4 possible points. Spain means is situated under those means with
2.87 points.

To conclude that there are (maybe) statistically differences onnterest mean after TLS by
country, we have KruskaHWallis Test results:
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KruskatWallis Test
ChiSquare DF Pr> ChiSq
45.607¢ 4 <.0001

1 Statistically significant differences (ChiSquare = 45.61; pvalue < 0.0001) between
Interestmean after TLS by country.
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Self-Efficacy in science
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Cyprus Germany Itay Sovenia Fain Swveden
Country
After N Mean Std Min Q1 Median Q3 Max NMiss

SelfEfficacy_mean_s Cyprus 74 3.030.63 1.002.50 3.00 3.50 4.00 0
Germany 41 3.290.492.253.00 3.253.50 4.00 55
Italy 36 2.64044150225 2.753.003.75 0
Slovenia 64 2.850.451.25250 2.883.004.00 18
Spain 113 2.750.501.752.50 2.753.00 4.00 0
Sweden O . . . . . . . 24

1 ComparingSelfEfficacymeans after TLS it is possible to identify two separate groups. The
first one composed by Cyprus and Germany with means upside 3 of 4 points. The second
one, composed by Italy, Slovenia and Spain with means under 2.85 &wlfEfficacy.

To conclude that there are (maybe) statistically differences on Sdffficacy means after TLS by
country, we have KruskallWallis Test results:
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KruskatWallis Test
ChiSquare DF Pr> ChiSq
45.292¢ 4 <.0001

1 Statistically significant differences (ChiSquare= 45.29; pvalue < 0.0001) betweenSelf
Efficacymean after TLS by country.
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Career Awareness in science
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Cyprus Germany Itay Sovenia Soain Sweden
Country
After N Mean Std Min Q1 Median Q3 Max NMiss

CareerAwar_mean_Af Cyprus 74 243 0.76 1.00 1.75 2.25 3.00 4.00 0
Germany 46 2.27 0.68 1.00 1.75 2.00 2.75 4.00 50
Italy 36 2.19 0.59 1.00 1.75 2.25 2.50 3.50 0
Slovenia 54 2.81 0.70 1.00 2.25 2.75 3.25 4.00 28
Spain 113 2.19 0.78 1.00 1.50 2.25 2.75 4.00 0
Sweden 0 . . . . . . : 24

1 Comparing Career Awarenessneans after TLS by country there is no differences (on
naked eye way) between countries. Nevertheless, Slovenia has the highest mean
punctuation (2.81) and Spain tied with Italy have the lowest mean punctuation (2.19).

To conclude (despite of the possible similarity between country means) that there are, maybe,
statistically differences on Career Awareness means after TLS by country, we have Kruskall
Wallis Test results:
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KruskatWallis Test
ChiSquare DF Pr> ChiSq
26.947: 4 <.0001

1 Statistically significant differences (ChiSquare = 26.95; pvalue < 0.0001) between
Career Awareness mean after TLS by country.
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1.4.4.DIFFERENCE COMPARISONS

Interest in science
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Difference Interest mean
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Cyprus Germany Ity Sovenia Spain Sweden
Country
Difference N Mean Std Min Q1 Median Q3 Max NMiss

diff_Interest_mean Cyprus 74 0.20 0.50 -1.50 0.00 0.25 0.50 1.13 0
Germany 35 -0.06 0.34 -0.75 -0.25 0.00 0.13 0.75 61
Italy 36 -0.03 0.51 -0.75 -0.25 -0.13 0.00 2.50 0
Slovenia 74 -0.10 0.49 -1.63 -0.38 0.00 0.25 1.25 8
Spain 113 0.06 0.59 -2.13 -0.25 0.00 0.38 1.75 0
Sweden 0 . . : : : : . 24

1 Cyprus is the country that improves more his results (differencénterestmean= 0.20) on
a positive way. Spain follows Cyprus with a differencilterest meanof 0.06.

To conclude that there are (maybe) statistically differences omterest difference means before
and after TLS by country, we have KruskallVallis Test results:

Page 24 of 404



MUL*IPLIERS

KruskatWallis Test
ChiSquare DF Pr> ChiSq
22.564¢ 4 0.000z

1 Statistically significant differences (ChiSquare = 22.56; pvalue =0.0002) between
Interestdifferences before and after TLS by country.
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Self-Efficacy in science
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Cyprus Germany Ity Sovenia Span Swveden
Country
Difference N Mean Std Min Q1 Median Q3 Max NMiss

diff_SelfEfficacy_mee Cyprus 74 0.150.57 -1.50-0.25 0.250.50 1.25 0
Germany 32 -0.16 0.47 -1.50-0.50 -0.250.13 0.75 64
Italy 36 0.030.44-1.00-0.25 0.000.38 1.00 0
Slovenia 61 -0.06 0.47 -1.00-0.25 0.000.25 1.25 21
Spain 113 -0.01 0.52 -1.00-0.25 0.000.25 1.50 0
Sweden O . . . . . . . 24

1 Interms of variability, Italy, Slovenia and Spain are the countries that had less variability.
Nevertheless, Cyprus is the country that improves more (0.15) between before and after
TLS means and, by the other way, Germany is the country that improves less with a
difference mean between before and after TLS value &f.19.

To conclude that there are (maybe) statistically differences on Selffficacy difference means
before and after TLSy country, we have KruskalWallis Test results:
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KruskatWallis Test
ChiSquare DF Pr> ChiSq
11.892¢ 4 0.018z

1 Statistically significant differences (ChiSquare = 11.89; pvalue =0.0182) betweenSelf
Efficacydifferences before and after TLS by country.
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Career Awareness in science
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Cyprus Germany Itay Sovenia Fain Swveden
Country
Difference N Mean Std Min Q1 Median Q3 Max NMiss

diff_CareerAwar_me: Cyprus 74 0.340.81-1.75-0.25 0.250.75 2.50 0
Germany 36 -0.120.57-1.25-0.50 0.000.13 150 60
Italy 36 0.300.58-1.00 0.00 0.250.50 2.00 0
Slovenia 54 0.050.86-2.25-0.50 0.000.752.00 28
Spain 113 0.140.76 -2.00-0.25 0.00 0.50 2.25 0
Sweden O . . . . . . . 24

1 Four countries have improved their results after TLS. This is shown because of the means
of differences between before and after TLS results. Cyprus, Italy, Slovenia and Spain have
improved their results on a positive way. Germany has not improved their mallts
obtaining a negative difference mean.

To conclude that there are (maybe) statistically differences oiCareer Awarenesglifference
means before and after TLS by country, we have KruskaNallis Test results:
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KruskatWallis Test
ChiSquare DF Pr> ChiSq
13.685" 4 0.008¢4

1 Statistically significant differences (ChiSquare = 13.69; pvalue =0.0084) betweenCareer
Awarenesdlifferences before and after TLS by country.
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1.5. COMPARISONS BY GENDER

Gender Information
Female Male No identify
N % N % N %
Cyprus 42 56.76 32 43.24 . .
Germany 88 91.67 7 7.29 1 1.04
Italy 15 41.67 21 58.33
Slovenia 34 41.46 48 58.54 . .
Spain 55 48.67 55 48.67 3 2.65

Sweden . o . 24 100.0C
T 4EAOA AOA 1 T AOAOOAOQGEIT O OEAO &I OI O O11T EAR
areAT T OEAAOAA AO O1T1T EAAT OEAUS6 COI OP Al Ci 8 4E

included in the comparisons of the mean between gender, so in this case, the Wilcoxon
Two Sample Test is presented.
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1.5.1.BEFORE

Interest in science
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Femae Mde No identify
Gender Information
Before N Mean Std Min Q1 Median Q3 Max NMiss
Interest._ mean Female 222 3.09 054 1.25 2.75 3.13 3.50 4.00 12
Male 160 3.17 0.60 1.00 2.75 3.25 3.63 4.00 3

No identify 28 2.58 0.62 1.00 2.25 2.50 3.00 3.88 0

1 ComparingInterest means before TLS by gender we obtain the table shown above. It is
possible to see little differences between males and females. Nevertheless, the mean
I AOAET AA xEOE OEA coOi O6p 1T £ PATPI A O11 EAAT O

To conclude thatthere are (maybe) statistically differences on Interest means before TLS by
gender, we have Wilcoxon Twesample Test results:
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Wilcoxon TweSample Test
t Approximation

Statistic Z Pr>Z Pr>|Z| Pr>2Z Pr>|Z|

32445.0(  1.698¢ 0.0447  0.089: 0.0451 0.0901

Z includesacontinuitycorrectionof 0.5.

¢ 7A AT 1

gender.

80 AAOAAO OOAOEOOEAA Inferdstnedn@éfdfeFESTOA T A A
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MUL*IPLIERS
1.5.2.BEFORECOMPLETE OBSERVATIONS

In this chapter, the same analysis with completebservations (Before and after) is presented.
That means that, participants with before and after answers of all items in each block (Interest,
SelfEfficacy and CareerAwar) are included. In particular Sweden is not included (no after
answers).

Interest in science
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Femde Made No identify
Gender Information
Before N Mean Std Min Q1 Median Q3 Max NMiss
Interest_mean Female 222 3.09 0.54 1.25 2.75 3.13 3.50 4.00 12
Male 160 3.17 0.60 1.00 2.75 3.25 3.63 4.00 3

No identify 28 2.58 0.62 1.00 2.25 2.50 3.00 3.88 0

1 ComparingInterest means before TLS by gender we obtain the table shown above. It is
possible to see little differences between males and females. Nevertheless, the mean
I AOAET AA xEOE OEA coOi Obp 1T &£ PATBPI A O11 EAAT O

To conclude thatthere are (maybe) statistically differences on Interest means before TLS by
gender, we have Wilcoxon Twesample Test results:
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¢ 7A AT 1

gender.

Wilcoxon TweSample Test
t Approximation
Statistic Z Pr>Z Pr>|Z] Pr>2Z Pr>|Z|
31751.001.568¢ 0.058: 0.1167 0.058¢ 0.117%

Z includesacontinuitycorrectiorof 0.5.

80 AAOAAO OOAOEOOE A A Inferdstneen@éfdfeFESTOA T A A
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Self-Efficacy in science
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Femde Made No identify
Gender Information
Before N Mean Std Min Q1 Median Q3 Max NMiss
SelfEfficacy_mee Female 163 2.86 0.64 1.00 2.50 3.00 3.25 4.00 0
Male 150 2.890.521.502.50 3.003.25 4.00 0

No identify 3 2.580.382.252.25 2.503.00 3.00 0

1 ComparingSelfEfficacymeans before TLS by gender we clearly can see that there are few
differences between means of female, male and no identity group.

To conclude that there are (or not) statistically differences orseltEfficacymeans before TLS by
gender, we have Wilcoxon Twesample Test results:
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¢ 7A AT 1

by gender.

Wilcoxon TweSample Test
t Approximation
Statistic Z Pr>Z Pr>|Z] Pr>2Z Pr>|Z|
27707.50(0.108C 0.457C 0.914C 0.457C 0.9141

Z includesacontinuitycorrectiorof 0.5.

60 AAOAAO OOAOE OOE A ASkeliEticacyrae@n bEfGEETAR T O Al
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Career Awareness in science
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Femde Made No identify
Gender Information
Before N Mean Std Min Q1 Median Q3 Max NMiss
CareerAwar_me: Female 164 2.130.721.001.50 2.00 2.75 4.00 0
Male 146 2.300.691.001.75 2.252.75 4.00 0

No identify 3 1.500.661.001.00 1.252.25 2.25 0

1 Career Awareness mean in Male (2.3) is higher than kemale (2.13).
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To conclude that there are not statistically differences oareer Awarenessieans before TLS by
gender, we have Wilcoxon TweSample Test results:

Wilcoxon TweSample Test

t Approximation
Statistic Z Pr>Z Pr>|Z| Pr>Z Pr>|Z|
29603.5(2.8547 0.002z 0.004Z 0.002: 0.004¢

Z includesacontinuitycorrectiorof 0.5.

1 Statistically significant differences (Z = 2.85, value = 0.0046) betweerCareer Awareness
mean before TLS by gender.
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1.5.3.AFTER

Interest in science
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Femae Mde No identify
Gender Information
After N Mean Std Min Q1 Median Q3 Max NMiss
Interest_ mean_Af Female 182 3.14 0.60 1.00 2.88 3.25 3.50 4.00 52
Male 161 3.23 0.60 1.00 3.00 3.25 3.75 4.00 2

No identify 3 283 051 2.25 2.25 3.13 3.13 3.13 25

1 Comparing Interest means after TLS by gender we obtain the table shown above. It is
possible to see little differences between males and females. Nevertheless, the mean
I AOAET AA xEOE OEA coOi O6p 1T £ PATPI A O11 EAAT O

To conclude that there are (maybe) statistically differences omnterest means after TLS by
gender, we have Wilcoxon Twesample Test results:
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Wilcoxon TweSample Test
t Approximation

Pr> |z Pr> |z
Statistic Z Pr>2Z | Pr>z |

29145.5( 1.5901 0.055¢ 0.111¢ 0.0564 0.1127

Z includesacontinuitycorrectionof 0.5.

T 7A AT 1 6 aatigtida§ Aigndicant differences betweenlinterest mean after TLS by
gender.
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Self-Efficacy in science
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Femde Made No identify
Gender Information
After N Mean Std Min Q1 Median Q3 Max NMiss
SelfEfficacy_mean_s Female 173 2.920.57 1.002.50 2.75 3.25 4.00 61
Male 152 2.860.521.25250 2.753.25 4.00 11

No identify 3 2.500.66 2.002.00 2.253.25 3.25 25

1 Comparing SelfEfficacymeans before TLS by gender we can see that there are not too
many differences between means of females and males.

To conclude that there are (or not) statistically differences on SeEfficacy means after TLS by
gender, we have Wilcoxomwo-Sample Test results:
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¢ 7A AT 1

by gender.

Wilcoxon TweSample Test
t Approximation
Statistic Z Pr<Z Pr>|Z] Pr<z Pr>|Z|
23798.00-1.1687 0.121: 0.242% 0.1217 0.243¢£

Z includesacontinuitycorrectiorof 0.5.
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Career Awareness in science
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Femde Mae No identify
Gender Information
After N Mean Std Min Q1 Median Q3 Max NMiss
CareerAwar_mean_Aif Female 173 2.35 0.78 1.00 1.75 2.25 3.00 4.00 61
Male 147 2.38 0.73 1.00 2.00 2.25 3.00 4.00 16

No identify 3 183 0.76 1.00 1.00 2.00 250 2.50 25

1 ComparingCareer Awarenessieans after TLS by gender we can see that there are not too
many differences between means of females and males.
9 . AOAOOEAI AGOGh OEA O1T1T EAAT OEAEUG6 COI OP 1 AAIl

To conclude that there are (or not) statistically differences o€areer Awarenessieans after TLS
by gender, we have Wilcoxon Tw«sample Test results:
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Wilcoxon TweSampé Test
t Approximation
Statistic Z Pr>Z Pr>|Z Pr>Z Pr>|Z]

24007.0C 0.503¢ 0.307: 0.614¢  0.307¢ 0.615(

Z includesacontinuitycorrectiorof 0.5.

T 7A AT 1 6 Qatishidhlly dighificant differences betweenCareer Awarenessiean after
TLS by gender.
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1.5.4.DIFFERENCE COMPARISON

Interest in science
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I I I
Femae Mde No identify
Gender Information
Difference N Mean Std Min Median Q3 Max NMiss

diff_Interest mean Female

Male

No identify

171 0.01 0.48 -2.13
158 0.06 0.57 -1.63
3 -0.13 045 -0.50

0.00 0.25 1.75 63
0.00 0.38 2.50 5

-0.25 0.38 0.38 25

1 Two different approaches are possible. The first one, in terms of magnitude between
before and after TLS, females variates less than males. The second approach is in terms of
improvement. Both males and females improve their results in a positive way.

To conclude that there are (maybe) statistically differences omterest difference means before
and after TLS by gender, we have Wilcoxon Tw®ample Test results:

Page 45 of 404



MUL*IPLIERS

9 7A AiT160 AAOAAOD

Wilcoxon TweSample Test
t Approximation

Statistic Z Pr>Z Pr>|Z| Pr>Z Pr>|Z]

26779.50 0.826C 0.204< 0.408¢  0.2047 0.4094

Z includesacontinuitycorrectionof 0.5.

L A s A s L oA o~ NN

and after TLS by gender.
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Self-Efficacy in science
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Femde Made No identify
Gender Information
Difference N Mean Std Min Q1 Median Q3 Max NMiss

diff_SelfEfficacy_mee Female

Male

163 0.040.51-1.50-0.25 0.000.25 1.50 71
150 -0.030.52-1.50-0.25 0.00 0.25 1.50 13

No identify 3 -0.08 0.29-0.25-0.25 -0.250.25 0.25 25

1 Interms of magnitude, both males and females variate the same magnitude. Nevertheless,
females improve more (0.04) between before and after TLS means and, by the other way,
malesimprove less with a difference mean between before and after TLS value-6f03.

To conclude that there are (maybe) statistically differences on Sefifficacy difference means

before and after TLS by gender, we have Wilcoxon Twiample Testesults:
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Wilcoxon TweSample Test
t Approximation
Statistic Z Pr<Z Pr>|Z] Pr<z Pr>|Z|
22490.0(-1.342F 0.0897 0.1794 0.090z 0.180<

Z includesacontinuitycorrectiorof 0.5.

T 7A Ai160 AAOAAO OOAOEOOEAAI Selkefficady qffeengdsA AT O
before and after TLS by gender.
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Career Awareness in science
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Femde Made No identify
Gender Information
Difference N Mean Std Min Q1 Median Q3 Max NMiss
diff_CareerAwar_me: Female 164 0.230.77-2.00-0.25 0.250.75 2.50 70
Male 146 0.08 0.75-2.25-0.25 0.000.50 2.25 17

No identify 3 0.330.80-0.25-0.25 0.001.25 1.25 25

T »EOCEAO 1 Al An EAT AT AO AT A OT1T EAAT OEZAUG6 COI
before and after TLS orCareer Awarenesgesults. All three groups improve on a positive
way their results.

To conclude that there are (maybe) statistically differences oiCareer Awarenesglifference
means before and after TLS by gender, we have Wilcoxon TABample Test results:
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Wilcoxon TweSample Test
t Approximation
Statistic Z Pr<Z Pr>|Z] Pr<z Pr>|Z|
21496.0(-1.542Z 0.0615 0.123C 0.062C 0.124C

Z includesacontinuitycorrectiorof 0.5.

T 7A ATT160 AAOAAO OOAOEOOE A Adareadd AvarengddifferecdsA 1 O A |
before and after TLS by gender.
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