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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 
issues that have an impact on citizensô lives. 

This will be achieved by establishing multiplayersô partnerships (Open Science Communities, 
hereinafter referred to as óOSCsô) involving different stakeholders such as: schools, families, civil 
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: ñStudents acting as knowledge multipliers towards families and local 
communitiesò led by UAB, is the submission of the deliverable (D4.4.). The purpose of this deliverable 
is to analyse the impact of the Open School Science (OSS) project on the studentsô interest, self-
efficacy, and career awareness in science. To do so, a comparison of studentsô answers before (pre-
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 awareness based on studentsô gender has also been conducted. To 
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 
in the studentsô interest, self-efficacy, and career awareness in pre- and 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 studentsô development. All of these insights 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.  
 

 
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) to increase studentsô interest in science, self-efficacy for learning science, and their 
science career awareness by integrating real-life, open-school projects with science 
professionals - including authentic settings and workplaces - into science learning.  

(SO3) 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:  

¶ Phase 1. The preparatory activities: Identification and Exploration of socio-scientific 
issues (SSIs) 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 SSIs 
to provide awareness of the issue(s), develop studentsô interest in science and relevant 
competences (e.g., argumentation), and organize the OSS project. 

¶ Phase 2. Studentsô engagement in the Open-school science learning project (OSS) 
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 

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 
to promote studentsô meaningful learning and competence development.  

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. 
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specifically, they get to know different perspectives, become involved in decision-making 
processes and use evidence for their argumentation. 

¶ 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 framework enhance participantsô 
critical thinking skills? 

5. Do educational actions based on the open schooling framework enhance participantsô 
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 studentsô multiplying 
events) in the studentsô interest, self-efficacy, and career awareness in science for all 
participating countries. First, focusing on the difference in each country between the 
participants (studentsô) self-reported interest, self-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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15-17-years-old 

17-18-
years-old 

>10h 

>10h 

>10h 

6-14-years-old 

6-14-years-old 

>10h 

16-17-years-old 

 
Table 1. Main characteristics of the OSS projects implemented  

Topic Country 

Studentsô Age Duration 

Multiplying activity Stakeholders involved 
Primary 
school 

Low 
secondary 

Upper 
secondary 

<1h 1-2h 2-5h 5-10h >10h 

 

 

Pro-Con 
Vaccination  

UBO 
(Germany) 

 

 

 

 

    Radio broadcast and 
OSC meeting 

Students, Teachers, Civil Society 

  

 

  

 

  Series of lessons (incl. 
explanatory videos) 

Students, Teachers, Researchers 

 

 Antimicrobial 
Resistance 

(AMR)  

UCY 
(Cyprus) 

  

 

    

 

Science fair and 
Awareness-Raising 

Campaign 

Students, Teachers, Families, 
Experts from industry, Informal & 

non-formal education professionals, 
media, policy makers, civil society 

 

 

Air pollution  

UAB 
(Spain) 

 

 

     

 

Science fair 
Students, Researchers, Experts 

from industry, Policy Makers 

 

 

Biodiversity 
and ecosystem 

services  

UL 
(Slovenia) 

 

 

  

 

  

Science fair 
Students, Teachers, Families, 

Informal and non-formal education 
professionals 

 

   

 

  

 

 

Forest use vs. 
Forest 

protection  

UMU 
(Swiden) 

  

 

   

 

 Public consultation 
event 

Students, Teachers, Researchers, 
Media, Civil society 

 

 

Water 
sanitation  

IREN 
(Italy) 

  

 

    

 

Exhibition and 
Workshops/ training 

courses 

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

12-15-years-old 

13-14-years-old 

1-5h 

1-5h 

13-14-years-old 

2-5h 

<1h 
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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 (the studentsô answers to the questionnaire) an analysis 
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:  

¶ the studentsô interest in science, following the conceptualization of Hidi and Renninger 
(2006) and Krapp and Prenzel (2011) focus on studentsô ratings with respect to how 
much they like science (emotion), how relevant science is for them (value), and how 
much they want to learn about science topics (knowledge). 

¶ the studentsô self-efficacy in science, focusing on studentsô ratings with respect to their 
confidence in their abilities to successfully perform a task in science. 

¶ the studentsô career awareness in science, focusing on how much the students are 
informed about science-related careers.  

¶ 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) studentsô participation in the OSS projects in all participating countries.  
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Figure 1. Adaptation of MultiCO questionnaire used for the collection of the MULTIPLIERSô project impact in the students in 
terms of the science interest, self-efficacy and career awareness in their original language (English). 

To ensure the studentsô comprehension 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 studentsô data, the questionnaire 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-makersé).  
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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 stakeholdersô 
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 transform the studentsô answers of the questionnaire 
(e.g. ñAgreeò, ñInformedò) into numbers (e.g. ñ4ò) has been agreed between partners. 

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 
between initial and final studentsô interest, self-efficacy and career awareness in science 
when participating 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 changes in studentsô interest, 
self-efficacy, and career awareness in science when they participate in an OSS project in 
comparison with other MULTIPLIERSô OSS projects; and second, if there exists any 
difference in the observed change in studentsô interest, self-efficacy, and career awareness 
in science depending on the studentsô gender.  

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 studentsô answers for each statement of the 
questionnaire using both a Spearman Rank Correlation and a Signed Rank Test. 

https://docs.google.com/spreadsheets/d/1oqWU0zFAlOamGrTdPvXXzd1R_HFLSfBa/edit?usp=sharing&ouid=109782867565892139368&rtpof=true&sd=true
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3) A comparison of the mean value of the changes in studentsô answers before and after 
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. ñStrongly agreeò, 
ñAgreeò, ñDisagreeò or ñStrongly disagreeò) for each time period (before and 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 2¡Error! No 
se encuentra el origen de la referencia., where the least desirable answer (ñStrongly 
disagreeò) is at the bottom in red, followed by ñDisagreeò answer in purple, the ñAgreeò answer 
in yellow, and, finally, the most desirable answer (ñStrongly agreeò) positioned at the top of 
the chart in turquoise. 

 

Figure 2. Example of the bar plots obtained from the analysis of the frequency of the German studentsô answers to each of 
the interest statements in the pre-questionnaire (before) and post-questionnaire (after). At the bottom in red the ñStrongly 
disagreeò answers (the least desirable), at the middle in purple the ñDisagreeò answers, at the middle in yellow the ñAgreeò 

answers and at the top in turquoise the ñStrongly agreeò answer (the most desirable).  

For the analysis of the evolution of the studentsô answers for each statement of the 
questionnaire (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, each studentsô answers (1 to 4) are represented 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. ñStrongly disagreeò, 
ñDisagreeòé). Additionally, linking lines were adjusted in size to reflect the number of 
individuals experiencing the outlined evolution. 
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Figure 3. Examples of bubble plot obtained from the analysis of the evolution of Spanish studentsô answers in the interest 
statement 1 (ñI really like scienceò) in the pre-questionnaire (before, on the left) and post-questionnaire (after, on the right). 
At the bottom in red the ñStrongly disagreeò answers (the least desirable), at the middle in purple the ñDisagreeò answers, at 

the middle in yellow the ñAgreeò answers and at the top in turquoise the ñStrongly agreeò answer (the most desirable). 

Finally, to analyse the significance of the evolution in the studentsô answers (Analysis 3) as 
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 studentsô answers 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-
questionnaire). 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 studentsô interest in the pre-questionaire (Interest_mean) 
and the post-questionnaire (Interest_mean_Af) and the man difference between both (diff_Interes_mean).  

 
Interest After - Interest Before 

 

N Mean Std Min Q1 Median Q3 Max 

 Interest_mean 86 3.15 0.53 1.88 2.75 3.25 3.50 4.00 

Germany Interest_mean_Af 44 3.34 0.40 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 

 Interest_mean 74 3.05 0.44 1.75 2.75 3.00 3.38 4.00 
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Interest After - Interest Before 

 

N Mean Std Min Q1 Median Q3 Max 

Cyprus 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 

 CareerAwar_mean 113 2.06 0.67 1.00 1.50 2.00 2.50 4.00 

Spain  CareerAwar_mean_Af 113 2.19 0.78 1.00 1.50 2.25 2.75 4.00 

 diff_CareerAwar_mean 113 0.14 0.76 -2.00 -0.25 0.00 0.50 2.25 

 Interest_mean 86 3.15 0.53 1.88 2.75 3.25 3.50 4.00 

Slovenia Interest_mean_Af 44 3.34 0.40 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 

 Interest_mean 24 2.48 0.52 1.00 2.25 2.44 2.88 3.38 

Sweden  Interest_mean_Af 0 . . . . . . . 

 diff_Interest_mean 0 . . . . . . . 

 Interest_mean 86 3.15 0.53 1.88 2.75 3.25 3.50 4.00 

Italy Interest_mean_Af 44 3.34 0.40 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 

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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Figure 4. Example of the Box and whiskers plot from the analysis of the difference in the main change of Cypriot studentsô 
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 studentsô interest to identify the 

significatively statistical of the obtained data.  

Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
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 studentsô gender a 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 distribution of the participantsô scores, was represented using box and whiskers 
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 it links to the studentsô everyday lives and 
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 
ï 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 
Universityôs laboratories. In addition, both groups had the chance to meet experts from the 
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 chose to create ñvaccination podcastsò in order 
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 ñteachersò and deliver a lesson on vaccination to younger students in their 
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).  

 

https://multipliers-project.org/wp-content/uploads/2022/02/MULTIPLIERS_Vaccination_toolkit.pdf
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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 
collection  

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

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

Data collection method  Paper forms in German language  

Qualitative data  

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

Moment of the data 
collection  

During and after the implementation of the 
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 

In the following sections we will share the most relevant results on Multipliersô project impact 
on German studentsô (n=41) interest, self-efficacy, and career awareness in science. These 
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 

Dimension  Country VarName 
Test for 
Location 

Label for 
Test 

Statistic 

Test 
Statisti

c P Value 

Interest in science 
Germany diff_Interest_mean Signed 

Rank 
S -43.00 0.3569 

Self-efficacy in 
science 

Germany diff_SelfEfficacy_mea
n 

Signed 
Rank 

S -65.00 0.0744 

Career awareness 
in science 

Germany diff_CareerAwar_mea
n 

Signed 
Rank 

S -34.50 0.2438 

The analysis of the differences in studentsô answers for each dimension separately shows 
similar results when comparing the studentsô questionnaire before and after the intervention 
(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. 

5.4.1 Main results about the studentsô interest in science in Germany 

The overall results obtained from the studentsô perception of interest in science before and 
after the OSS project in Germany show a stability in the studentsô perception in all the 
statements (Figure 6).  
The results of the overall analysis point out that the students have high interest in science 
before and after their participation in the OSS project, with the statements ñAgreeò (in yellow 
in Figure 6) or ñStrongly agreeò (in turquoise in Figure 6) being the most selected answers in 
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 
the post-questionnaire ñAgreeò or ñStrongly Agreeò with the idea that ñScience is important for 
helping us to understand the natural worldò (statement 6, Figure 6). In a similar way, around 
90% of the students before, and 97% of them after ñAgreeò or ñStrongly agreeò that ñScience 
is valuable to societyò (statement 7) and ñScience helps me to understand things around meò 
(statement 8).  
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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 those who "strongly agreeò.  

The tracking analysis of the studentsô answer has also pointed out a stability. An example of 
this is the statement 1 ñI really like scienceò (Figure 7) where around the 60% of the students 
who ñStrongly agreeò (in turquoise in Figure 7) or ñAgreeò (in yellow in Figure 7) maintain their 
answers in both periods (pre-questionnaire on the left and post-questionnaire on the right 
Figure 7). 
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Figure 7. Tracking of changes in the studentsô answer to the statement 1 ñI really like scienceò in the pre (on the left) and 
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 agreeò. 

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 statement 3 (ñI enjoy science coursesò; Figure 8). 
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Figure 8. Tracking of changes in the studentsô answer to the statement 3 ñI enjoy science coursesò in the 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 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 agreeò. 

5.4.2 Main results about the studentsô self-efficacy in science in Germany  

The analysis of the overall studentsô answers about their self-efficacy outlines that German 
students have rather high levels of self-efficacy in pre- and post-questionnaire (Figure 9).  
 
 

 

Figure 9. Comparison between the students' self-efficacy before and after in each of the eight questions of the questionnaire. 
In red those students who answer ñDefinitely false", in purple those who are "Somewhat false"; in yellow those who are 

"Somewhat true" and in turquoise those who are "Definitely trueò.  
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The stability in the studentsô answers in the self-efficacy statements has also been observed 
in tracking analysis. As an example, in the statement 9 ñCompared to others of my age I am 
good at science classesò the 80% of the studentsô answers ñSomewhat trueò (in yellow in 
Figure 10 ) before and after the OSS project, and 58,3% of the students answer ñDefinitely 
trueò (in turquoise in Figure 10) in both periods. 

 

Figure 10. Tracking of changes in the studentsô answer to the statement 9 ñCompared to others of my age I am good at 
science classesò in the 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 think that the statement is "definitely true", in purple those who are "somewhat 
true"; in yellow those who are "somewhat false" and in turquoise those who are "definitely falseò. 

The analysis of the negative statement (statement 12: ñIôm hopeless when it comes to 
scienceò) reinforce the identified good perception of self-efficacy in the German sample 
(Figure 11). In this regard, the tracking analysis highlights that most of the students answer 
ñDefinitely falseò in both periods (in turquoise in Figure 11). Additionally, the obtained results 
show that only one of the students answer ñDefinitely trueò in the pre-questionnaire (in red on 
the left in Figure 11) and one of them answer ñSomewhat trueò in the post-questionnaire (in 
purple on the right in Figure 11). 
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Figure 11. Tracking of changes in the studentsô answer to the statement 12 ñIôm hopeless when it comes to scienceò in the 
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 answer ñDefinitely true", in purple those who are "Somewhat true"; in yellow those who are "Somewhat 

false " and in turquoise those who are "Definitely falseò. 

5.4.3 Main results about the studentsô science career awareness in Germany 

The analysis of the career awareness in science shows that the studentsô perception of their 
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 
students consider themselves ñNot well informedò (in red in Figure 12) or ñSomewhat 
informedò (in purple in Figure 12) in all the statements and in both periods (before and after). 
This negative perception is specially high for the statements 14 òWhere to find information 
about science-related careersò and statement 16 ñEmployers or companies that hire people 
to work in science-related careersò where around the 70% of the students answer ñNot well 
informedò or ñSomewhat informedò in pre- and post-questionnaire (Figure 12). 
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Figure 12. Comparison in each of the for question between studentsô career awareness in science in Germany before and 
after their participation in the OSS project and the multiplying event. In red those students who answer "Not well informedò, 
in purple those who answer "Somewhat informed"; in yellow those who answer "Informed" and in turquoise those who answer 

"Very well informedò. 

The tracking analysis underlines a lot of changes in the studentsô answers in all the 
statements. An example of this could be seen in statement 16 ñEmployers or companies that 
hire people to work in science-related careersò (Figure 13) where despite the number of 
students who consider themselves ñInformedò (in yellow in Figure 13) is similar before and 
after, only 36,4% of them maintain this answer in both periods.  
 
 
 
 

Germany

Very well informedInformedSomewhat informedNo well informed

AfterBefore

13

Awareness

Career

14

Awareness

Career

15

Awareness

Career

16

Awareness

Career

13

Awareness

Career

14

Awareness

Career

15

Awareness

Career

16

Awareness

Career

0

20

40

60

80

100

%



 

Page 28 of 404 
 

 

Figure 13. Tracking of changes in the studentsô answer to the statement 16 ñEmployers or companies that hire people to 
work in science-related careersò in the 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 "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 informedò. 

5.5 DISCUSSION OF THE OBTAINED RESULTS IN GERMANY 

There are no significant differences between the answers in the studentsô pre- and the post-
questionnaire in Germany. However, some of the results are worth taking a closer look at. 
Additional qualitative data ï collected during the interventions through participant 
observations and after the interventions through interviews ï 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, the participation in the Multipliersô activities cannot yield significant gains among 
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 
that they enjoy meeting experts who share their knowledge, e.g. ñJust because I'm so 
interested in it, I thought it was good to get some more information that I might not otherwise 
have found (é) I also found it very exciting to learn in this way about things that I hadn't 
previously thought about in the immune system, such as the lymphatic system.ò or ñ(é) that 
was my highlight. Because I kind of liked having all this information presented and being able 
to listen and maybe take notes.ò  
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. ñOf course, it's also 
important that the topic interests you, but I also think it's important that topics are discussed 
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that are important for general knowledge so that society can move forward and that's why I 
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 studentsô enjoyment of science courses. One possible explanation might be that the 
encounter with real scientists did not align with some studentsô expectations and their ideas 
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 studentsô decline of interest and enjoyment. 
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. "I 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 I 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. 
ñI 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 let us gather our own experiences.ò  
While interest in science and self-efficacy are quite high, the studentsô science career 
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 
Multipliersô intervention, no references were given to specific sources of information about 
scientific professions (item 14 ñWhere to find information about science-related careersò), nor 
did the TLS focus on the institutions or companies in which the experts work (item 16 
ñEmployers or companies that hire people to work in science-related careersò). Instead, 
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 medicine or biology, e. g.ò I had been thinking about studying medicine before, but I 
hadn't really considered immunology yet. Of course, I 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, I don't have a very specific direction yet in terms of what I want to do, but I also found it 
very interesting - especially the work in the laboratory. I thought that was... very cool! So, I 
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. ñI couldn't imagine working in a lab 
like that. Especially (é) with animal experiments, I don't think that would be something for 
me. But I think it's also an experience when you realize that it's not for you.ò 
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 
óMicrobes and Diseasesô and the activities were implemented in the classroom environment 
as well as the facilities of the research institution óbiobank.cyô one of the members of the CY 
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 Sessions (S=50ô) and Short Description 

1. Identification 
and 
Exploration 
of the SSI of 
relevance to 
the local 
community  
(5 sessions) 

S1. Introduction to AMR to contextualise teaching about bacteria building on previous 
knowledge. 
S2-3. Students explore the issue of AMR in stakeholder groups (i.e., pharmacists, 
policymakers, farmers, patients, academia, media) using authentic media and 
evaluate the information using the TAAP test (Time-Authority-Accuracy-Purpose test, 
adjusted version of CRAAP test). 
S4-5: Introduction to argumentation, identification of arguments and forming strong 
arguments.  
S5: Debate within the stakeholder groups on the topic óWe should ban the use of 
antibiotics for the treatment of flu. Do you agree or disagree?ô  

2. Engagement 
in the Open 
Schooling 
Science-
learning 
project (10 
sessions) 

S6. Experts visit the school, discuss the importance of AMR and share an overview 
of the visit to the premises the day after.  
S7-9. Students visit expertsô premises (3-hours) and engage in authentic activities 
and scientific practices.  
S10. Experts visit the school to summarise the key messages from S7 and show 
photos of bacteria culture collected from studentsô hands. 
S11. Presentation of studentsô mission to start an awareness-raising campaign for 
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 
knowledge 

S16. Presentation of the projects to the sCYence fair by a group of students (April 
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 

Theme  Antimicrobial Resistance 

Institution  UCY 

Country (city)  Cyprus (Nicosia) 

Quantitative data 

Sample  74  

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

Target of the participants  Low secondary students (13-14-yearsô-old)  

How data has been collected  Online forms in English version 

Qualitative data  

Sample  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 
and the studentsô multiplying events 

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 

In the following sections, we will share the most relevant results from the Multipliersô project 
impact on Cypriot studentsô (n=74) interest, self-efficacy, and career awareness 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 three variables before and after studentsô participation in the OSS project and the 
multiplier event. This indicates that studentsô interest, self-efficacy, and career awareness in 
science are higher than before their participation in the MULTIPLIERS project.  

https://multipliers-project.org/wp-content/uploads/2022/02/MULTIPLIERS_Antimicrobial-resistance_toolkit.pdf
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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 

Dimension  Country VarName 
Test for 
Location 

Label for 
Test 

Statistic 
Test 

Statistic P Value 

Interest in 
science 

Cyprus diff_Interest_mean Signed Rank S 508.50 0.0002 

Self-efficacy in 
science 

Cyprus diff_SelfEfficacy_mean Signed Rank S 346.50 0.0127 

Career 
awareness in 
science 

Cyprus diff_CareerAwar_mean Signed Rank S 270.00 0.0012 

Analysis of the difference in studentsô answers before and after for each dimension variable 
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). 

 

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. 

6.4.1 Main results about studentsô interest in science in Cyprus 

Results regarding studentsô interest in science before and after participating in the OSS 
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 
polarization in studentsô reported interest in science (Figure 15). As it can be seen in Figure 
33, the number of students who ñstrongly agreeò to be interested in science increases in all 
the items, particularly in case of statement 2 (ñDoing science is one of my favourite activitiesò), 
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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). 

 

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

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 statement 2 ñDoing science 
is one of my favourite activitiesò. The analysis of the individual studentsô paths in pre- and 
post-questionnaire (Figure 16) show us that ñAgreeò and ñDisagreeò options cover 50% of the 
answers in the pre-questionnaire whereas, 50% of these answers in the post-questionnaire 
are grouped in the ñStrongly agreeò option (28 students upgraded their answers from agree, 
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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Figure 16. Tracking of changes in the studentsô answers to the statement 2 ñDoing science is one of my favourite activitiesò 
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  turquoise  those who "strongly agreeò. 

6.4.2 Main results about studentsô self-efficacy in science in Cyprus  

Results obtained from the analysis of studentsô self-efficacy in science has pointed out a 
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 in studentsô self-efficacy beliefs (Figure 17).  
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Figure 17. Comparison between the students' self-efficacy before and after in each of the eight statements of the 
questionnaire. Red colour represents the students who "strongly disagree", purple those who "disagree"; yellow those who 
"agree" and in turquoise those who "strongly agreeò . 

More specifically, the difference is significant in two of the items in the questionnaire: 
statement 9 ñCompared to others of my age I am good at science classesò (S = 115.50, 
p_value = 0.0255, Figure 18) and statement 12 ñIôm hopeless when it comes to scienceò (S = 
-133.5, p_value = 0.0384, Figure 19). The analysis of the individual studentsô path in pre- and 
post-questionnaires underlines that in the case of the statement 9 ñsomewhat trueò is the most 
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 ¡Error! 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 is ñDefinitely falseò (48,6 % of the students in the pre-
questionnaire 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 
ódefinitely falseô in statement 9 decreased to 5,4 % (n=4) compared to the corresponding 
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 ñsomewhat falseò before to ñdefinitely falseò. A total of 
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 statement 9 (Figure 18) degraded their answer going from ñdefinitely 
trueò to ñsomewhat trueò and in the case of the statement 12 (Figure 19Figure 18) 28% of the 
students (n=10) changed their answer from ñdefinitely falseò to ñsomewhat falseò and 
"somewhat trueò.  
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Figure 18. Tracking of changes in the studentsô answer to the statement 9 ñCompared to others of my age I am good at 
science classesò in the 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 falseò, in purple those who are "Somewhat false"; in yellow those 

who are "Somewhat true" and in turquoise those who are "Definitely trueò. 

 

Figure 19. Tracking of changes in the studentsô answer to the statement 12 ñIôm hopeless when it comes scienceò  in the 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 falseò, in purple those who are "Somewhat false"; in yellow those who are "Somewhat 
true" and in turquoise those who are "Definitely trueò. 
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6.4.3 Main results about studentsô career awareness in science in Cyprus 
 
The results obtained from the statistical analysis of the data with respect to studentsô career 
awareness in science in Cyprus underline a statistically significant difference (S= 270, p-value 
=0.10) between the studentsô perception before and after their participation in the OSS project 
and the multiplying event on the topic of ARM. Specifically, the individual analysis of the 
studentsô answers has shown statistically significant differences in 3 out of the 4 statements 
(statements 13, 15 and 16 of the questionnaire, Figure 20). 

 

Figure 20. Comparison in each of the for question between studentsô career awareness in science in Slovenia before and 
after their participation in the OSS project and the multiplying event. In red those students who are "Not well informedò, in 
purple those who are "Somewhat informed"; in yellow those who are "Informed" and in turquoise those who are "Very well 
informedò. 

The analysis of each of the statements in isolation highlights a significant increase in the 
studentsô knowledge about the ñscience-related careers that are available in the job marketò 
(S=195.50, p value= 0.0322; Figure 21). Interestingly, after participating in the 14 students 
upgraded their answers from ñsomewhat informedò to ñinformedò.   
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Figure 21. Tracking of changes in the studentsô answer to the statement 13 ñScience-related careers that are available in 
the job marketò in the 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 "Not well informedò, in purple those who are "Somewhat informed"; in yellow 

those who are "Informed" and in turquoise those who are "Very well informedò. 

Additionally, results have shown that the studentsô participation in the has a statistically 
significant difference in their understanding of both: ñthe steps necessaries to follow to 
develop a science-related careerò (S= 313.50; p value= 0.0002, statement 15 in Figure 22) 
and the ñemployers or companies that hire people to work in science-related careersò (S= 
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 themselves ñvery well informedò remains very low (11-12%) after their 
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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Figure 22. Tracking of changes in the studentsô answer to the statement 15 ñThe steps students need to take if they want a 
science-related scienceò in the 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 "Not well informedò, in purple those who are "Somewhat informed"; 

in yellow those who are "Informed" and in turquoise those who are "Very well informedò. 

 

Figure 23. Tracking of changes in the studentsô answer to the statement 16 ñEmployers or companies that hire people to 
work in science-related carersò in the 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 "Not well informedò, in purple those who are "Somewhat 

informed"; in yellow those who are "Informed" and in turquoise those who are "Very well informedò. 
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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 (8-10ô) 
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 (15-20ô) were conducted after the end of the AMR TLS using an 
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 teachers will be used to support studentsô data focusing 
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 
environment  

9 

Scientific practices  7 

Knowledge  16 

Sharing knowledge 9 

Learning/knowledge gained (AMR and careers) 7 

Social relatedness  5 

Working in groups 3 

Social interaction  2 

As can be derived from Table 2, the novelty aspect was found to have influenced studentsô 
interest significantly. Studentsô participation in the open schooling events 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 
schooling 
events 

The sCYence fair was a lot of fun. The acting was fun. We had a 
lot of people to find out about this problem. I was going around 
asking people if they would like to come and I think there was only 
one person that knew what AMR was, everyone else said they 
didnôt, so it was nice to get them to know what it is. (8RSR) 

Interaction 
with experts 

I loved the trip to the biobank. It wasnôt like every trip to the 
museum, boring. We had activities, it was interesting. We 
experienced some things we canôt forget. (8PGMi) 
It was the first time that I interacted with scientists in their 
workplace. Apart from AMR, I 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 
practices 

I liked it because it felt more like we were really doing something 
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 reasons why doing science is among studentsô favourite 
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 
studentsô interactions with the experts provided the opportunity to enhance their 
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 ñvery well informedò with respect to the steps 
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 for them. Itôs been quite a revelation how excited, 
interested and engaged the students have been in this, even students I wasnôt expecting to be 
engaged. They obviously engaged in different degrees, but I think across the board the level of 
interest in the subject contents and the materials have been really very high. I 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.  [..] I really liked the fact that 
we tried to introduce different experts to them, but I think because there were so many students, 
we werenôt able to really introduce the experts to them on a more personal level. I think it needs 
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 

Category Code Excerpts from the interviews with the students 

Knowledge  Learning/ 
knowledge 
gained 

I liked learning lots of different things about 
antibiotics and resistance. The whole process was 
really fun and interesting. I loved every part of it. 
(8RSR) 

Sharing 
knowledge 

I really felt that we were starting to show people what 
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 
awareness 
about AMR 

Every single person I asked whether they knew about 
AMR, none knew and it was good teaching them 
about this problem and ways to stop it. (8RSR)  

Social 
relatedness 

Working in 
groups 

I liked all the projects we had to do because it was fun 
teaming up with other people. (8RSR) 

Social 
interaction 

I liked the sCYence fair most because we displayed 
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, studentsô reflections imply that the open-schooling educational actions served to 
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 important health effects not only in human respiratory system but also in humansô 
cognition such as a lower working memory or cardiovascular illnesses for those who are 
exposed to pollution (Basagaña, 2018; Thurston et al. 2017). Thus, we need citizensô active 
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 

Studentsô have been involved in a complete teaching and learning (TLS) on the topic of air 
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).  

 

 

 

https://multipliers-project.org/wp-content/uploads/2022/02/MULTIPLIERS_Air-pollution_toolkit.pdf
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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 
collection  

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

Target of the participants  Low secondary students (13-15-yearsô-old)  

How data has been 
collected  

Online forms in their Catalan version 

Qualitative data  

Sample  8 

Moment of the data 
collection  

After the TLS 

Target of the participants  Teachers that have been involve in the OSS 
implementation  

How data has been 
collected  

Focus group in each of the high schools 

7.4 MAIN RESULTS IN SPAIN 

In the following sections we will share the most relevant results on Multipliersô project impact 
on Spanish studentsô (n=113) interest, self-efficacy and career awareness 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 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: Mu0=0 

Dimension  Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Interest in 
science 

Spain diff_Interest_mean Signed Rank S 291.50 0.3585 

Self-
efficacy in 
science 

Spain diff_SelfEfficacy_mean Signed Rank S -115.0 0.6408 

Career 
awareness 
in science 

Spain diff_CareerAwar_mean Signed Rank S 225.00 0.1017 
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Analysis of the differences in studentsô answers before and after for each dimension 
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).  

 

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 about studentsô interest in science in Spain 

The analysis of the obtained results shows a slightly improvement of the Spanish studentsô 
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 
ñagreeò (in yellow in the Figure 33) or ñstrongly agreeò (in turquoise in the Figure 25) increase 
and those who ñdisagreeò (in purple in the Figure 25) or ñstrongly disagreeò (in red in the 
Figure 25) decrease. This change in the studentsô perception is especially relevant in the 
statement 1 ñI really like scienceò because, as it going to be discussed later in this document 
(Figure 26), the change could be considered statistically significative. However, the analysis 
also underlines some statements that despite ñStrongly agreeò or ñAgreeò are still the most 
common answers, the percentage of students who after the OSS project ñstrongly disagreeò 
increase. This is especially notable in the statements 6 and 7 that are related with the social 
relevance of science.  
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Figure 25. Comparison between the students' science interest before and after in each of the eight questions of the 
questionnaire. In red those students who are "strongly disagree" , in purple those who are "disagree"; in yellow those who 
are "agree" and in turquoise those who are "strongly agreeò.  

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: ñI really like 
scienceò.  

The analysis of the individual studentsô tracks in pre- and post-questionnaire (Figure 26) show 
us a slightly improvement in the their perception. It is especially relevant for those students 
who in pre-questionnaire ñDisagreeò (purple bubble on the left, Figure 26) because 39% of 
them after the OSS project improve their answers to ñAgreeò (yellow bubble on the right, 
Figure 26). However, the overall result shows that in both questionaries ñAgreeò is the most 
frequent studentsô answer (48,7% in the pre-questionnaire and 52,2% in the post-
questionnaire).  
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Figure 26. Tracking of changes in the studentsô answer to the statement 1 ñI really likeò in the 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 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 agreeò. 

7.4.2 Main results about studentsô self-efficacy in science in Spain  

The analysis of studentsô self-efficacy in science has pointed out an 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 
ñSomewhat trueò (in yellow in Figure 27) or ñDefinitely trueò (in turquoise in Figure 27) with 
the statement 10 ñI get good marks in scienceò; the percentage of this answers are around 
the 50% in the statements ñCompared to others of my age I am good at science classesò 
(statement 9) and ñWork in science classes is easy for meò (statement 11). 
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Figure 27. Comparison between the students' self-efficacy before and after in each of the eight questions of the 
questionnaire. 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 "Definitely trueò.  

Additionally, the analysis of changes in the studentsô answers in pre- and post-questionnaire 
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 
ñSomewhat trueò (59,6% in yellow) or ñSomewhat falseò (45,7% in purple) maintain their 
answer in both periods; only 28,6% of those who answer ñDefinitely falseò (in red) in pre-
questionnaire maintain their answer in post-questionnaire.   
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Figure 28. Tracking of changes in the studentsô answer to the statement 9 ñCompared to others of my age I am good at 
science classesò in the 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 answer "Definitely false", in purple those who answer "Somewhat false"; in 

yellow those who answer "Somewhat true" and in turquoise those who answer "Definitely trueò.  

The analysis of studentsô tracking in the statement 12 which is in negative ñIôm hopeless when 
it comes to scienceò highlights an important statistically significant change between pre- and 
post-questionnaire answers. The obtained results (Figure 29) outlined that an important part 
of those who answer ñDefinitely falseò (36,2% in turquoise in Figure 29) or ñSomewhat falseò 
(42,9% in yellow in Figure 29) maintain their answers. A similar percentage of studentsô 
change their answers from ñSomewhat falseò (in yellow in Figure 29) to ñDefinitely falseò (in 
turquoise in Figure 29) and vice versa. Finally, around 25% of those studentsô who answer 
ñDefinitely falseò (in turquoise in Figure 29) or ñSomewhat falseò (in yellow in Figure 29) in 
pre-questionnaires change their answer to less desirable answers (ñSomewhat trueò answer) 
in post-questionnaire.   
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Figure 29. Tracking of changes in the studentsô answer to the statement 12 ñIôm hopeless when it comes scienceò in the 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 answer "Definitely false", in purple those who answer "Somewhat false"; in yellow those who answer 
"Somewhat true" and in turquoise those who answer "Definitely trueò.  

7.4.3 Main results about studentsô career awareness in science in Spain 

The overall results obtained from the analysis of the career awareness in science in Spain 
underlines that studentsô do not have a good perception of the information they have about 
the career awareness. In this sense,  the percentage of students who answer ñInformedò (in 
yellow in Figure 30) or ñVery well informedò (in turquoise in Figure 30) in pre-questionnaire 
does not exceed the 33,6% in any statement. A slight improvement, not statically significant, 
has been observed in the studentsô perception after their participation in the OSS project on 
air pollution (bar graphics on the right of the Figure 30). In post-questionnaire the number of 
students who answer ñInformedò (in yellow in Figure 30) or ñVery well informedò (in turquoise 
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: the statement 14ñWhere to find information about science-related careersò and the 
statement 15 ñThe steps students need to take if they want a science-related scienceò. 
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Figure 30. Comparison in each of the for question between studentsô career awareness in science in Spain before and after 
their participation in the OSS project and the multiplying event. In red those students who are "Not well informedò, in purple 
those who are "Somewhat informed"; in yellow those who are "Informed" and in turquoise those who are "Very well informedò. 

While the overall analysis of the studentsô answers could not be considered statistically 
relevant, the individual analysis of the studentsô answers about their career awareness in 
Spain have shown statistically significant increase in the statement 15 ñThe steps students 
need to take if they want a science-related scienceò (S=298.50, p_value= 0.0224, Figure 31). 
The improvement it is especially interesting between those students that before their 
participation in the OSS project consider themselves ñsomewhat informedò. Despite their 
participation, 31,6% of them improve their answers to ñInformedò. However, the obtained 
graphs (Figure 31) also underlines that the number of students who consider themselves 
ñvery well informedò remains very low (9,7%) after their participation in the OSS project. 
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Figure 31. Tracking of changes in the studentsô answer to the statement 15 ñThe steps students need to take if they want a 
science-related careersò in the 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 "Not well informedò, in purple those who are "Somewhat informed"; 

in yellow those who are "Informed" and in turquoise those who are "Very well informedò. 

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  ñscience is not for meò  as highlighted in the literature (Grimalt-
Álvaro et al., 2022) This idea could potentially influence the studentsô perceptions across all 
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 projectôs design and implementation. Additionally, some open-ended 
questions about studentsô experiences and the dimensions of the project were distributed in 
a questionnaire format to the studentsô (n=131). Qualitative data collected from both teacher 
interviews and student open-ended questions were analysed using content analysis.  

Regarding studentsô interest in science, the qualitative data analysis provides insights that 
could explain some of the results, such as why studentsô answers are more favourable for the 
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idea ñI really like scienceò (statement 2) and less favourable in case of ñScience is valuable 
to societyò (statement 7). In this sense, teachers interviewed pointed out that students were 
actively engaged in the activities proposed in the OSS project about air pollution.  

ñI think students view of the project is positive [é] In conversations we have, you could 
see that all the students were follow the activities proposed [in the OSS project] 
(teacher 1)ò 

These teachersô perception was supported by the studentsô answers in the open-ended 
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 (statement 2 ñI really like scienceò) after participating in the OSS project.  

However, the results obtained in the statement 7 ñScience is valuable to societyò, show less 
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 limitations. This aspect could have a negative impact on the studentsô 
perceptions of the value of science to society. 

ñWhat 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 symbolicñ (teacher 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 developed through studentsô life (e.g. external perception, aspects of self-
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.   

ñIt was surprising for me that most of the students at the beginning say [paraphrasing 
studentsô ideas]: ñBut us? What are we going to do? Let an expert comeéò [é] we 
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)ò 

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-efficacy perceptions, as seen in statement 9 ñCompared 
to other of my ages Iôm good at scienceò.   

In the career awareness dimension, it was observed that even in the post- questionnaire, the 
students who consider themselves ñvery well informedò remained very low. Studentsô answers 
regarding contact with professional scientist highlights that this was not one of the highly rated 
activities of the OSS project. This result reinforces the wellðknown idea that career 
orientation is an ongoing challenge in most educational systems and cannot be solved just 
with contact with science professionals. 

Nevertheless, a slightly improvement was observed in the studentsô answers particularly in 
the statement 15 ñThe steps students need to take if they want a science-related careersò. 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 special emphasis was placed on OSC membersô explanations of 
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 (Pörtner 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 & Kraġovec, 2019). Education can be an important strategy to reduce threats to 
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.   

An activity manual ñZ glavo v naravoò (with head to nature) 

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 enable studentsô engagement in meaningful science-society interaction and development 
of critical thinking competence, we designed a didactic tool. Kidsô Self-studying ecosystem 
services makes their value more visible to kidsô eyes, increasing studentsô appreciation and 
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 

https://multipliers-project.org/slovenian-students-discover-the-importance-of-ecosystem-services-with-new-natural-sciences-backpack/
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ñnatural science backpacksò, which allow kids at different educational stages to explore and 
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 the University of Ljubljanaôs Faculty of Education, where all the materials and the 
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 kidôs diaries that they were supposed to build as a documentation of 
backpack usage.  

Multiplying events 

In both of our partner primary schools, namely OĠ Ġmartno pod Ġmarno goro and OĠ 
Spodnja Ġiġka, we conducted two impactful multiplier events, each closely aligned with the 
previously described "Natural Science Backpack" initiative. At OĠ Ġmartno pod Ġmarno goro, 
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 
involvement but also expanded the project's reach and impact. Meanwhile, at OĠ Spodnja 
Ġiġka, we collaborated with our esteemed media partner, Ļasoris, to craft a compelling media 
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).  

 

 

 

 

 

 

 

 

https://multipliers-project.org/wp-content/uploads/2022/02/MULTIPLIERS_Biodiversity_toolkit.pdf
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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 
questions and reporting their observations into the 
diary 

8.4 MAIN RESULTS IN SLOVENIA 

In the following sections we will share the most relevant results on Multipliersô project impact 
on Slovenian studentsô (n=82) interest, self-efficacy, and career awareness 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 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). In this report, we focus on those variables and items of the questionnaire in which 
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 

Dimension  Country VarName 
Test for 
Location 

Label for 
Test 

Statistic 
Test 

Statistic P Value 

Interest in 
science 

Sloveni
a 

diff_Interest_mean Signed Rank S -212.5 0.1551 
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Tests for Location: Mu0=0 

Dimension  Country VarName 
Test for 
Location 

Label for 
Test 

Statistic 
Test 

Statistic P Value 

Self-efficacy in 
science 

Sloveni
a 

diff_SelfEfficacy_mean Signed Rank S -130.5 0.1600 

Career 
awareness in 
science 

Sloveni
a 

diff_CareerAwar_mean Signed Rank S 100.00 0.1417 

Analysis of the difference in studentsô answers before and after for each dimension separately 
(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) than in the studentsô interest in science (-0.10).  

 

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 about studentsô interest in science in Slovenia 

The overall results obtained on the studentsô interest in science before and after the OSS 
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) the number of students who answer ñDefinitely trueò 
is greater than 50% in most of the statements (turquoise colour in the Figure 33). Furthermore, 
the number of the students who answer òSomewhat trueò is also high in both periods (yellow 
colour in the Figure 33). 
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Figure 33. Comparison between the students' science interest before and after in each of the eight questions of the 
questionnaire. In red those students who are "strongly disagree" , in purple those who are "disagree"; in yellow those who 
are "agree" and in turquoise those who are "strongly agreeò.  

Although the overall results obtained about the interest of Slovenian students have not been 
statistically significative, the tracking analysis of the studentsô changes in each question in 
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 ñScience is important for helping us to understand the natural 
worldò, the results underlines that 66,7% of the students in the pre-questionnaire and 77,8% 
of the students in the post-questionnaire ñStrongly Agreeò with the idea (turquoise bubbles on 
the top of Figure 34), and none of the students ñStrongly disagreeò with the statement either 
before or after. In addition, a positive change has been identified in the 60% of the students 
who answer ñAgreeò in the pre-questionnaire and ñStrongly agreeò in the post-questionnaire. 
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Figure 34. Tracking of changes in the studentsô answer to the statement 6 ñScience is important for helping us to understand 
the natural worldò in the 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 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 agreeò. 

In case of the statements 3 ñI enjoy science coursesò and 7 ñScience is value to societyò a 
slightly but statistically significant change has been identified. Specifically, it has been 
observed a decrease among those students who were ñStrongly agreeò in the pre-
questionnaire (turquoise bubble on the upper left of the Figure 35 and Figure 36). In both, 
ñStrongly agreeò is the most selected answers by the students (56,1% in case of the statement 
3, and 62% in case of the statement 7). However, the analysis of the studentsô track underlines 
that an important part of them change their answers by less desirable options such as ñAgreeò 
(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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Figure 35. Tracking of changes in the studentsô answer to the statement 3 ñI enjoy science coursesò in the 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 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 agreeò. 

 

Figure 36. Tracking of changes in the studentsô answer to the statement 7 ñScience is value to societyò in the 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 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 agreeò. 

11

1321

21
46 36

3432

10

2

2

2

Before After

Strongly disagree

Disagree

Agree

Strongly agree

R
a
ti

n
g

Slovenia

Interest_3. I enjoy science courses

13

22

22
47

38

32

24

6 5

2

Before After

Strongly disagree

Disagree

Agree

Strongly agree

R
a
ti

n
g

Slovenia

Interest_7. Science is valuable to society



 

Page 62 of 404 
 

8.4.2 Main results about studentsô self-efficacy in science in Slovenia  

The analysis of the Slovenian studentsô answers on self-efficacy in science before and after 
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 statements 9, 10 and 11 categories ñSomewhat trueò (in 
yellow in the Figure 37) and ñDefinitely trueò (in turquoise in the Figure 37) group around the 
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.  

 

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 falseò, in purple those who are "Somewhat false"; in yellow those who are 
"Somewhat true" and in turquoise those who are "Definitely trueò.  

The analysis of the studentsô track in pre- and post-questionnaires answers underlines that 
students usually maintain their answers in both periods (Figure 38).  
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Figure 38. Tracking of changes in the studentsô answer to the statement 11 ñWork in science classes is easy for meò in the 
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 falseò, in purple those who are "Somewhat false"; in yellow those who are "Somewhat 
true" and in turquoise those who are "Definitely trueò. 

The tracking analysis of the studentsô answers also highlights that the most remarkable 
change could be observed in the statement 9 ñI get good marks in scienceò(Figure 39) where 
52,4% of the students improve their perception from ñSomewhat trueò(yellow bubble on the 
left of the Figure 39) to ñDefinitely trueò (turquoise bubble on the top right of the Figure 39).  
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Figure 39. Tracking of changes in the studentsô answer to the statement 10 ñI get good marks in scienceò in the 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 falseò, in purple those who are "Somewhat false"; in yellow those who are "Somewhat true" and 

in turquoise those who are "Definitely trueò. 

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 
ñDefinitely trueò (turquoise bubble on the top right of the Figure 40), after the OSS project and 
the multiplier event answer ñSomewhat trueò (yellow bubble on the left of the Figure 40). 
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Figure 40. Tracking of changes in the studentsô answer to the statement 9 ñCompared to others of my age I am good at 
science classesò in the 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 falseò, in purple those who are "Somewhat false"; in yellow those 
who are "Somewhat true" and in turquoise those who are "Definitely trueò. 

8.4.3 Main results about studentsô career awareness in science in Slovenia 

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 
questions about their career awareness in science.  

The obtained results in this dimension have pointed out a greater variability in the studentsô 
pre- and post- answers in comparison with the other two dimension analysed: interest and 
self-efficacy.  

As can be seen in the Figure 41, ñVery well informedò answer (in turquoise in Figure 41) and 
ñInformedò (in yellow in Figure 41) are the most common answers in the statements 13 
ñscience-related careers that are available in the job marketò and 14 ñ where to find 
information about science-related careersò in both questionnaire. On the other hand, in the 
statements 15 and 16, the most common answer in the pre-questionnaire is ñNot well 
informedò (in red in Figure 41). A slight improvement, not statistically representative, has been 
observed in studentsô post-questionnaire in the statements 15 ñthe steps students need to 
take if they want a science-related careerò and 16 ñemployers or companies that hire people 
to work in science-related careersò.  
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Figure 41. Comparison in each of the for question between studentsô career awareness in science in Slovenia before and 
after their participation in the OSS project and the multiplying event. In red those students who are "Not well informedò, in 
purple those who are "Somewhat informed"; in yellow those who are "Informed" and in turquoise those who are "Very well 

informedò. 

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 
studentsô answers to more desirable answers (ñVery well informedò or ñInformedò) in the post-
questionnaire, many changes were observed between all the studentsô answers. Unlike other 
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. 
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Figure 42. Tracking of changes in the studentsô answer to the statement 13 ñScience-related careers that are available in 
the job marketò in the 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 "Not well informedò, in purple those who are "Somewhat informed"; in yellow 

those who are "Informed" and in turquoise those who are "Very well informedò. 

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: 

ñThe biggest challenge was adjusting the schedule and finding a time slot for reporting, 
as we wanted to ensure that children had enough time for storytelling and 
presentation.ò 

ñThey (the kids) are particularly motivated by the tools in the backpack, as they enjoy 
handling them and feel very "scientific" and inventive as a result.ò 

ñWe are aware that parents have different levels of competence, which leads to such 
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 great.ò 

ñStudents were very eager to do something different as they had no instructions but 
had free hands to do everything they could.ò 

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 
well as in other countries. The theme ñForest use vs Forest protectionò is focusing on the 
trade-off between forest management of production forests and forest protection for 
ecosystem services, biodiversity, and climate change mitigation. Stakeholdersô different 
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 studentsô everyday lives, the forest theme is suitable to promote interest in science and 
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 ñForest use vs Forest protectionò include 
issues closely related to UNôs global goals presented in ñThe 2030 Agenda for Sustainable 
Developmentò (UN, 2015). The teaching material is produced in collaboration between 
researchers and teachers. The teaching material includes videos of interviews with 
researchers about new results and other stakeholdersô discussions of how they value 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 
throughout their lifetime. The studentsô written reflections from the interviews were submitted 
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 traditional open-schooling event, itsô small-scale implementation 
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 (Örnsköldsvik) 

Quantitative data 

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  

Qualitative data  

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 based on the pre-questionnaire developed within Multipliersô 
project. Only one class of the Swedish studentsô (n=24) answered the pre-questionnaire. 
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. 

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-
questionnaire 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-

https://multipliers-project.org/wp-content/uploads/2022/02/MULTIPLIERS_Forest-use-and-Forest-Protection_toolkit.pdf
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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 
ñScience studiesò, in which the theme was included, is a very short course and even though 
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-
programme studentsô responses before (pre-questionnaire) their participation in the OSS 
project on the theme ñForest use vs. forest protectionò. 

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).  

9.4.1 Main results about studentsô interest in science in Sweden  

The results, regarding studentsô interest in science before participating in the OSS project and 
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 students ñAgreeò or ñStrongly 
Agreeò that ñscience is important for helping us understand the natural worldò (yellow and 
turquoise colours in the statement 6) and ñScience is valuable to societyò (yellow and 
turquoise colours in the statement 7). In addition, around the 80% of the students have 
positive ideas (students who ñAgreeò or ñStrongly agreeò) about ñI find that science helps me 
to understand around meò (yellow and turquoise colours in the statement 8) (Figure 43).  

On the contrary, when the statement is about studentsô personal interest in science, their 
perception is very low (statements 1, 2, 3 and 5). It is especially notable that almost all the 
Swedish students ñDisagreeò or ñStrongly Disagreeò that ñDoing science is one of their 
favourite activitiesò (purple or red colours in the statement 2, Figure 43) and around 80% of 
them do not feel that they ñenjoy the science coursesò (purple or red colours in the statement 
3, Figure 43).  
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Figure 43. Students' science interest before their participation in the OS project in each of the eight questions of the 
questionnaire. In red those students who are "strongly disagree", in purple those who are "disagree"; in yellow those who 
are "agree" and in turquoise those who are "strongly agreeò.  

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. 

9.4.2 Main results about studentsô self-efficacy in science in Sweden 

Focusing on the analysis of the answers of the Swedish studentsô before their participation in 
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 
that around half of the students (45,8%) thought that it is ñdefinitely trueò that ñI get good 
marks in scienceò (turquoise colour in the statement 10, Figure 44); and more than a half of 
them (54%) thought that it is ñsomewhat trueò that ñwork in science classes is easy for meò 
(yellow colour in the statement 11, Figure 44).  

These results are in contrast with the studentsô perception on their self-efficacy when they 
compare themselves with others. In this sense, when asking explicitly about that ñcompared 
to others of my age I am good at scienceò (statement 9), 37,5% of them thought that it is 
ñdefinitely falseò (red colour in statement 9, Figure 44) or ñsomewhat falseò (purple colour in 
statement 9, Figure 44). 
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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 think that is "somewhat true" and in turquoise those who think that is "definitely trueò.  

9.4.3 Main results about studentsô career awareness in science in Sweden  

The results obtained before the studentsô participation in the OSS project and the multiplying 
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 students declare being ñnot-well informedò about the ñEmployers or 
companies that hire people to work in science-related careersò (red colour in the statement 
16, Figure 45).  

On the other hand, it seems that students have a better idea of the ñscience-related careers 
that are available in the job marketò where most of them (66,7%) considers themselves 
ñsomewhat informedò (purple colour in the statement 14, Figure 45). 
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Figure 45. Studentsô career awareness in science in Sweden before their participation in the OSS project in the four questions 
of the questionnaire. In red those students who are "strongly disagreeò, in purple those who are "disagree"; in yellow those 
who are "agree" and in turquoise those who are "strongly agreeò. 

9.5 DISCUSSION OF THE OBTAINED RESULTS 

The above mentioned results regarding the studentsô interest in science are corroborated by 
studies performed within the project ñThe Relevance of Science Educationò 
(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 (Jidesjö, A., Oskarsson, M. & Westman, 
A.-K., 2021; Westman, A., Jidesjö, A. & Oskarsson, M., 2022).  The students in the economy 
class also expressed views like ñscience is important ï but it is not something I will work withò 
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 ñthree generationsò. The written report included a reflection about the 
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. Studentsô self-efficacy for learning science 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 
so that they felt comfortable in the role of interviewer. Studentsô interest in science may have 
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 Italian experience aimed at working out studentsô views around the topic and influence 
changes in water consumption and perception. 

The TLS included the following set of activities: 

¶ A1 Presentation of local water management: quality, processes and facilities 

¶ A2 Debate ñTap Water vs Bottled Waterò 

¶ A3 Authentic learning task ñYour home/school waterò 

¶ A4 Water Blind Tasting 

¶ A5 History research on local water systems and uses 

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

 

 

 

https://multipliers-project.org/wp-content/uploads/2022/02/MULTIPLIERS_Clean-water-and-sanitation_toolkit.pdf
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These were followed by different multiplying events, such as: 

¶ Water Blind Tasting sessions for families and other students 

¶ 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) 

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

¶ 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-yearsô-old)  

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  

In the following sections we will share the most relevant results on Multipliersô project impact 
on Italian studentsô (n=36) interest, self-efficacy, and career awareness 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 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. general public, other students, familiesé). In this 
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 

Dimension  Country VarName 
Test for 
Location 

Label for 
Test 

Statistic 
Test 

Statistic P Value 

Interest in 
science 

Italy diff_Interest_mean Signed Rank S -97.50 0.0206 

Self-efficacy in 
science 

Italy diff_SelfEfficacy_mean Signed Rank S 34.50 0.4545 

Career 
awareness in 
science 

Italy diff_CareerAwar_mean Signed Rank S 57.50 0.0247 

Analysis of the difference in studentsô answers before and after for each dimension separately 
(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) than in the studentsô interest in science (-0.03).  

 

Figure 46. 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. 

10.4.1 Main results about studentsô interest in science in Italy 

The overall results of the Italian studentsô interest in science underlines that in both periods, 
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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Figure 47. Comparison between the students' science interest before and after in each of the eight questions of the 
questionnaire. In red those students who are "strongly disagree" , in purple those who are "disagree"; in yellow those who 
are "agree" and in turquoise those who are "strongly agreeò.  

In addition, the obtained results from the comparison of the studentsô ideas before and after 
the OSS project and the multiplying event in Italy highlights a certain stability in the studentsô 
answers. In this sense, the number of students that answer in a positive way (e.g. ñAgreeò in 
yellow in the Figure 47 and ñStrongly agreeò in turquoise in Figure 47) in pre- and post- 
questionnaire are the same in most of the statements. An example of this stability in the 
studentsô answers could be seen in the Figure 48 that focus on tracking the changes in the 
studentsô answer. In the figure, only 4 of the 36 participants change their idea about the 
statement ñI really like scienceò between questionnaires. Similar results have been obtained 
for the statements 4, 6 and 8.  
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Figure 48. Tracking of changes in the studentsô answer to the statement 1 ñI really like scienceò in the 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 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 agreeò. 

Nevertheless, the tacking analysis also underlines that the students who have extreme 
answers, those who ñStrongly Disagreeò (in red in the Figure 49) or ñStrongly Agreeò (in 
turquoise in Figure 49), slightly decrease in post-questionnaire. An example is the obtained 
results for the statement 5 ñScience is very relevant to meò where the 100% of the participants 
that in pre-questionnaire ñStrongly disagreeò (in red on the left of the Figure 49) change their 
answer to ñStrongly Agreeò (in turquoise on the right of the Figure 49) in the post-
questionnaire, and the 53,3% of the studentsô that ñStrongly agreeò in pre questionnaire (in 
turquoise on the left of the Figure 49) change their answer to ñAgreeò (in yellow on the right 
of the Figure 49) 

18

10

2219

13 10

3 3

1 1

Before After

Strongly disagree

Disagree

Agree

Strongly agree

R
a
ti

n
g

Italy

Interest_1. I really like science



 

Page 81 of 404 
 

 

Figure 49. Tracking of changes in the studentsô answer to the statement 5 ñScience is very relevant to meò in the 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 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 agreeò. 

10.4.2 Main results about studentsô self-efficacy in science in Italy  

The overall analysis of the studentsô interest in science before and after the OSS project and 
the multiplying event highlights that results in both periods are quite stable and mostly focus 
on middle answers such as ñSomewhat falseò (in purple in Figure 50) and ñSomewhat trueò 
(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-
questionnaire and 75% in the post-questionnaire answer ñSomewhat trueò in relation with the 
statement ñI get good marks in scienceò (in yellow in the Figure 50). 

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 event is ñSomewhat falseò (in purple in the 
Figure) for the statements ñCompared to others of my age I am good at science classesò 
(statement 9) and ñWork in science classes is easy for meò (statement 11). Nevertheless, 
considering the statement 12 ñIôm hopeless when it comes to scienceò where most of the 
students answer ñSomewhat falseò (in purple in the Figure 50), we cannot affirm that that 
Italian studentsô have a bad perception of their self-efficacy in science.  
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Figure 50. Comparison between the students' self-efficacy before and after in each of the eight questions of the 
questionnaire. 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 who answer "Definitely trueò. 

The underlined stability observed in the Figure 50 it is also observable in the tracking analysis 
of the studentsô answers before and after. An example is the Figure 51, where 58,3% who 
answer ñSomewhat trueò (in yellow in the Figure 51) and 70% who answer ñSomewhat falseò 
(in purple in the Figure 51) maintain their answer in both periods. 

 

Figure 51. Tracking of changes in the studentsô answer to the statement 9 ñCompared to others of my age I am good at 
science classesò in the 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 who answer "Definitely trueò. 
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The bigger positive change in the studentsô answers in pre- and post- questionnaire have 
been identified for the statement 11 ñWork in science classes is easy for meò where around 
60% of the students that answer ñDefinitely falseò before (in red on the left in Figure 52) 
change their answer to ñSomewhat falseò (in purple on the right in the Figure 52). In the same 
statement, 28% of the students that before answer ñSomewhat falseò (in purple on the left in 
Figure 52) also improve their answers to ñSomewhat trueò in the post-questionnaire (in yellow 
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 
technological processes could contribute to improve the studentôs perceptions. 

 

Figure 52. Tracking of changes in the studentsô answer to the statement 11 ñWork in science classes is easy for meò in the 
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 who answer "Definitely trueò. 

10.4.3 Main results about studentsô career awareness in science in Italy 

The overall analysis of the studentsô answers in pre- and post- questionnaires identifies career 
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 ñNot well informedò (in red in Figure 53) and ñSomewhat informedò (in purple 
in Figure 53) answers in all the career awareness statements.  
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Figure 53. Comparison in each of the for question between studentsô career awareness in science in Italy before and after 
their participation in the OSS project and the multiplying event. In red those students who are "Not well informedò, in purple 
those who are "Somewhat informed"; in yellow those who are "Informed" and in turquoise those who are "Very well informedò. 

The tracking analysis of the studentsô answers describes a statistically positive impact on the 
career awareness of Italian students in the statement 15 ñThe steps students need to take if 
they want a science-related scienceò. The results obtained from the studentsô answer in this 
statement underlines that ñSomewhat informedò (38,9% of the students, in purple in Figure 
54) and ñNot well informedò (36,1% of the students, in red in Figure 54) were the most 
common answers in pre- questionnaire. However, more than half of students (53,8%) who 
consider themselves ñNot well informedò in pre-questionnaire (in red in Figure 54) improve 
their answers in the post-questionnaire to ñSomewhat informedò (in purple in Figure 54). 
Similarly, 57,1% of those who answer ñSomewhat informedò (in purple in Figure 54) also 
improve their ideas to ñInformedò (in yellow in Figure 54) in post-questionnaire. After the 
participation in the OSS project and the multiplier event, the most common answers changed 
to ñInformedò (47,2% of the students; in yellow in Figure 54) and ñSomewhat informedò (38,9% 
of the students, in purple in Figure 54) 
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Figure 54. Tracking of changes in the studentsô answer to the statement 15 ñThe steps students need to take if they want a 
science-related scienceò in the 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, "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 informedò. 

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 studentsô qualitative feedback show their awareness of the importance of the 
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 

inclusion, improving studentsô soft skills and experimenting different learning approaches 

according to the studentsô personal characteristics. Furthermore, they emphasized that it 

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 impact of the MULTIPLIERS project on the studentsô interest, self-efficacy, 
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 
implementation, studentsô age, duration, etc.) have been summarized in the Table 1 in this 
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 studentsô interest in science  

The analysis of the interest in science before studentsô participation underlines significant 
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.   

https://multipliers-project.org/resources/
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Figure 55. Differences on the studentsô interest in science mean value in each of the 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.  

After the studentsô participation in one of the MULTIPLIERS 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 studentsô interest remains consistently high across all 
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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Figure 56. Differences on the studentsô interest in science mean value in each of the countries 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 the mean values of studentsô interest in science before and after 
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 underline a stability in the studentsô answers in both pre- 
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 studentsô interest. In the case of Spain, a slight but positive improvement is also 
observed in the mean value (0,06). Due to the improvement observed in Spain, the overall 
mean value after studentsô participation in the OSS projects rises to 2,87.  
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Figure 57. Difference in the studentsô answers before and after participation in the OSS projects regarding interest in 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. 

11.3.2 Main results about studentsô self-efficacy in science  

Similar to the analysis conducted on studentsô interest in science, it has been analysed the 
studentsô self-efficacy before and after their participation in the OSS projects across all 
countries and assessed the differences in their answers in both periods.  

A statistically significant differences across countries in studentsô answers in pre-
questionnaire 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 lower than observed for studentsô interest in science. Based in the mean values within 
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: Italy (standard deviation: 0,51), Spain (standard deviation: 0,60) and Cyprus 
(standard deviation: 0,62).  
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Figure 58. Differences on the studentsô self-efficacy in science mean value in each of the 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.  

After studentsô participation in the MULTIPLIERS project, the results obtained for the studentsô 
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 after studentsô participation, two groups emerge 
(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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Figure 59. Differences on the studentsô self-efficacy in science mean value in each of 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 previously mentioned, the analysis of changes between studentsô self-efficacy in pre- and 
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 positive improvement in studentsô self-efficacy in science in Cyprus, 
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 studentsô answers before and after participation in the OSS projects regarding self-efficacy in 
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 in the studentsô answers specially on the statement 
12 ñI'm hopeless when it comes to scienceò in two countries (Cyprus and Spain). 
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 studentsô career awareness in science 

Finally, a statistical analysis of the studentsô career awareness before and after their 
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 studentsô answers in the career awareness oscillate between 1,89 and 2,35 out of 
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 
whiskers in Figure 61). This result indicates the existence of a diversity in studentsô answers 
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regarding their career awareness in science, particularly notable in Slovenia (standard 
deviation: 0,73) and Spain (standard deviation: 0,67).  

 

Figure 61. Differences on the studentsô career awareness in science mean value in each of the 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. 

The analysis of the studentsô post-questionnaire answers regarding the career awareness 
also outlines statistically significant differences among countries (Chi-Square = 26.95; p-value 
< 0.0001) (Figure 62).  

Results highlight a similarity between them and the studentsô answers in the pre-
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 values for the studentsô career awareness in each country, a 
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. Differences on the studentsô career awareness in science mean value in each of 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. 

The overall comparison of studentsô answers before and after their participation in the OSS 
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 studentsô answers before and after participation in the OSS projects regarding self-efficacy in 
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 differences between studentsô answers in the pre- and post-questionnaire 
for each of the career awareness statements in isolation, has also showed statistically 
significant differences in statement 15 ñThe steps students need to take if they want a science-
related scienceò in three of the countries (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.  

11.3.4 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 consistency in studentsô answers in both pre- and post-
questionnaires, 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-
questionnaire and from 2,89 to 3,43 in the post-questionnaire. On the contrary, career 
awareness stands out as the variable where studentsô answers are less desirable both before 
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 the studentsô answers before and after their 
participations in the OSS projects, the most significative change has been observed in the 
career awareness variable. In this sense, positive improvements in the studentsô answers 
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 Italy. In case of the 
Spanish students, there is an improvement between pre- and post-questionnaire. However, 
studentsô answers across the dimension and time remains lower compared to other countries. 
In Italy, studentsô answers are less favourable regarding self-efficacy 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 on the changes in the studentsô answers between pre- and post-questionnaire, 
Cypriot students stand out as those who have the most significant improvements across all 
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 countriesô comparison on studentsô interest is complex, as in our sample it 
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 lower secondary students are the focus of Multipliersô activities there is a less 
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-Álvaro et al., 2022) Importantly, other 
important variables such as studentsô socio-cultural and socio-economic level have not been 
controlled and could explain, for instance, the particularly lower starting point of Spanish 
students. However, the increase of studentsô interest as a result of the Multipliers activities is 
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 studentsô career awareness show that this is the less 
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 
studentsô variables such as studentsô socio-economic and socio-cultural background play a 
very important role. Despite mostly positive effects of Multipliersô intervention in this variable, 
the effect is small, claiming for an intensive, stronger focus on this actionable aspect of the 
Multipliersô interventions.  

11.5 MAIN RESULTS ABOUT THE GENDER COMPARISON 

An analysis of the studentsô answers to the three dimensions (interest, self-efficacy, and 
career awareness) have been done considering the studentsô gender variable. Regarding 
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. Studentsô gender identity (female, male and other) in each of the participants countries. In absolute numbers (n) 
and in percentage (%).  

 

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 . . . . 24 100.00 

11.5.1 Main results about studentsô interest in science by gender 

The analysis of differences in the studentsô interest in science by gender outlines the 
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 the studentsô answers in pre- and post-questionnaire outlines a 
slightly positive improvement in the studentsô interest in science (the mean variation is 0,01 
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. 

11.5.2 Main results about studentsô self-efficacy interest in science by gender 

Similar as in the previous dimension, for the self-efficacy in science dimension it has been 
done an analysis of the influence of the gender profile in the answersô in pre- and post-
questionnaire. Additionally, a comparison between studentsô answers before and after their 
participation in the OSS projects have been done. 

The obtained results of the studentsô self-efficacy in pre-questionnaires highlight that the 
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 less than the values obtained in the studentsô interest 
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. 

Analysing the changes between studentsô answers before and after their participation in the 
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 studentsô career awareness in science by gender 

A statistical analysis has been conducted to identify the studentsô career awareness before 
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 
is the analysed variable in which studentsô have lower answers in spite of their gender. In this 
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 and those studentsô that do not identify as male 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. 

After the studentsô participation in the OSS projects, the mean values results are more similar 
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. 

11.5.4 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, when evaluating the changes in studentsô answers between the two questionnaires 
(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, when analysing the changes before and after studentsô participation 
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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. 
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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 

zu 

    

Ich mag Naturwissenschaften sehr. Ä Ä Ä Ä 

Naturwissenschaften gehören zu meinen 
Lieblingsbeschäftigungen. 

Ä Ä Ä Ä 

Naturwissenschaftsunterricht macht mir Spaß. Ä Ä Ä Ä 

Über manche Dinge, die wir im Naturwissenschaftsunterricht 
machen, würde ich gerne noch mehr erfahren. 

Ä Ä Ä Ä 

Naturwissenschaften sind wichtig für mich. Ä Ä Ä Ä 

Naturwissenschaften sind wichtig, weil sie uns helfen die Welt 
zu verstehen. 

Ä Ä Ä Ä 

Naturwissenschaften sind wertvoll für die Gesellschaft. Ä Ä Ä Ä 

Ich finde, dass Naturwissenschaften mir helfen, meine Umwelt 
zu verstehen. 

Ä Ä Ä Ä 

Treffen die folgenden Aussagen auf dich zu? 

falsch 
  

richtig 

    

Im Vergleich zu meinen Mitschüler*innen bin ich gut in den 
naturwissenschaftlichen Fächern. 

Ä Ä Ä Ä 

Ich habe gute Noten in den Naturwissenschaften. Ä Ä Ä Ä 

In den Naturwissenschaften fällt es mir leicht mitzumachen. Ä Ä Ä Ä 

In den Naturwissenschaften bin ich total schlecht. Ä Ä Ä Ä 

Wie gut bist du informiert ¿ber é 

nicht gut 
informiert 

  
sehr gut 

informiert 

    

¶ Berufe, die es auf dem Arbeitsmarkt gibt und die mit 
Naturwissenschaften zu tun haben? 

Ä Ä Ä Ä 

¶ Wo es Informationen über Berufe gibt, die mit den 
Naturwissenschaften zu tun haben? 

Ä Ä Ä Ä 

¶ Die Wege, die Schüler*innen nehmen müssen, wenn sie 
einen naturwissenschaftlichen Beruf ergreifen wollen? 

Ä Ä Ä Ä 

¶ Arbeitgeber und Firmen, die Personen für 
naturwissenschaftliche Tätigkeiten einstellen? 

Ä Ä Ä Ä 
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12.1.2 Translated questionnaire in Catalan language 

 
Interès per la ciència  

Quan dôacord est¨s amb el següent? Totalment en 
desacord 

En 
desacord 

Dôacord 
Totalment 
dôacord 

Môagrada molt la ci¯ncia      

Fer ciència és una de les meves 
activitats preferides 

    

Gaudeixo amb les classes de ciències      

Môagradaria saber molt m®s dôalgunes de 
les coses que tractem a les nostres 
classes de ciències 

    

La ciència és rellevant per a mi      

La ciència és important per ajudar-nos a 
comprendre el món 

    

La ciència és valuosa per a la societat     

Trobo que la ci¯ncia môajuda a 
comprendre les coses que môenvolten 

    

Autoeficàcia 

Quan dôacord est¨s amb el seg¿ent? Definitivament 
fals 

Fals Vertader Definitivament 
vertader 

En comparaci· a dôaltres companys/es 
de la meva edat, soc bo/bona a les 
classes de ciències  

    

Trec bones notes a ciències      

La feina a les classes de ciències és fàcil 
per a mi 

    

Soc negat/negada pel que fa a les 
ciències  

    

Posició envers les carreres científiques  

Com dôinformat/da est¨s sobre el 
següent? 

Molt mal 
informat/da 

Una mica 
informat/da 

Ben 
informat/da 

Molt ben 
informat/da 

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

    

On trobar informació sobre professions 
relacionades amb la ciència  

    

Les passes que els/les estudiants han de 
seguir si volen tenir una professió 
relacionada amb la ciència  

    

Institucions o empreses que contracten 
persones per treballar en carreres 
relacionades amb la ciència  

    

Identitat de gènere 

 Noi Noia No môidentifico ni com a noi 
ni com a noia 

Amb quina dôaquestes opcions 
tôidentifiques actualment? 
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12.1.3 Translated questionnaire in Slovenian language 

Interes za naravoslovje (8 trditev) Komentar 

Kako zelo se strinjate s 
trditvijo? 

Zelo se ne 
strinjam 

Se ne 
strinjam 

Se strinjam 
Se zelo 
strinjam 

 

Zelo rad_a imam 
naravoslovje.         

 

Ukvarjanje z naravoslovjem 
je ena mojih najljubġih 
aktivnosti. 

       

 

Rad_a imam naravoslovne 
predmete (v ġoli).        

 

Rad_a bi izv¯del_a veļ o 
nekaterih stvareh, s 
katerimi se ukvarjamo pri 
naravoslovju. 

       

 

Naravoslovje je pomembno 
zame.        

 

Naravoslovje nam pomaga 
bolje razumeti naravo.        

 

Naravoslovje je koristno za 
druģbo.        

 

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

       

 

Uļinkovitost (4 trditve) Komentar 

Kako zelo se strinjate s 
trditvijo? 

Zelo se ne strinjam 
Se ne 

strinjam 
Se strinjam 

Se zelo 
strinjam 

 

V primerjavi z ostalimi 
soġolci, pri 
naravoslovnih 
predmetih dosegam 
dobre rezultate. 

       

 

Pri naravoslovnih 
predmetih sem dobro 
ocenjen_a. 

       

 

Delo pri naravoslovnih 
predmetih je zame 
enostavno. 

       

 

Pri naravoslovnih 
predmetih sem zelo 
slab_a. 

       

 

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 
moģnostmi na 
naravoslovnem 
podroļju. 

       

 

Kje poiskati informacije 
v povezavi s poklicnimi 
moģnostmi na 
podroļju naravoslovja. 

       

 

Koraki, potrebni za 
vstop na naravoslovno 
poklicno pot.  

       

 

Zaposlovalci, ki 
omogoļajo zaposlitve 
na podroļju 
naravoslovnega 
raziskovanja. 
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12.1.4 Translated questionnaire in Swedish language 

LƴǘǊŜǎǎŜ ŦǀǊ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ 
IǳǊ ƳȅŎƪŜǘ ƘňƭƭŜǊ Řǳ ƳŜŘ ƻƳ ŦǀƭƧŀƴŘŜ 
ǇňǎǘňŜƴŘŜƴΚ 

IňƭƭŜǊ ƛƴǘŜ 
ŀƭƭǎ ƳŜŘ 

IňƭƭŜǊ ƛƴǘŜ 
ƳŜŘ 

IňƭƭŜǊ ƳŜŘ 
IňƭƭŜǊ 

ǾŜǊƪƭƛƎŜƴ ƳŜŘ 

WŀƎ ƎƛƭƭŀǊ ǾŜǊƪƭƛƎŜƴ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ     

!ǧ Ƙňƭƭŀ Ǉň ƳŜŘ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ ŅǊ Ŝƴ 
ŀǾ Ƴƛƴŀ ŦŀǾƻǊƛǘŀƪǝǾƛǘŜǘŜǊΦ 

    

WŀƎ ǘȅŎƪŜǊ ŀǧ ƪǳǊǎŜǊ ƛ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ 
ŅǊ ǊƻƭƛƎŀΦ 

    

WŀƎ ǎƪǳƭƭŜ ǾƛƭƧŀ ƭŅǊŀ ƳƛƎ ƳŜǊ ƻƳ Ŝƴ ŘŜƭ 
ŀǾ ǎŀƪŜǊƴŀ Ǿƛ ƧƻōōŀǊ ƳŜŘ Ǉň ƭŜƪǝƻƴŜǊ ƛ 
ƴŀǘǳǊǾŜǘŜƴǎƪŀǇΦ 

    

bŀǘǳǊǾŜǘŜƴǎƪŀǇ ŅǊ ǊŜƭŜǾŀƴǘ ŦǀǊ ƳƛƎΦ     

bŀǘǳǊǾŜǘŜƴǎƪŀǇ ŅǊ ǾƛƪǝƎǘ ŦǀǊ ŀǧ ƘƧŅƭǇŀ 
ƻǎǎ ŀǧ ŦǀǊǎǘň ǾŅǊƭŘŜƴΦ 

    

bŀǘǳǊǾŜǘŜƴǎƪŀǇ ŅǊ ǾŅǊŘŜŦǳƭƭǘ ŦǀǊ 
ǎŀƳƘŅƭƭŜǘΦ 

    

WŀƎ ǘȅŎƪŜǊ ŀǧ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ ƘƧŅƭǇŜǊ 
ƳƛƎ ŀǧ ŦǀǊǎǘň ǎŀƪŜǊ ƻƳƪǊƛƴƎ ƳƛƎΦ 

    

{ŜƭŦπŜŶŎŀŎȅ 

IǳǊ ōǊŀ ǎǘŅƳƳŜǊ ŦǀƭƧŀƴŘŜ 
ǇňǎǘňŜƴŘŜƴΚ 

{ǘŅƳƳŜǊ ƛƴǘŜ 
ŀƭƭǎ 

{ǘŅƳƳŜǊ 
ŘňƭƛƎǘ 

{ǘŅƳƳŜǊ ǝƭƭ 
Ǿƛǎǎ ŘŜƭ 

{ǘŅƳƳŜǊ ōǊŀ 

WŅƳŦǀǊǘ ƳŜŘ ŀƴŘǊŀ ƛ Ƴƛƴ ňƭŘŜǊ ŅǊ ƧŀƎ 
ōǊŀ Ǉň ƭŜƪǝƻƴŜǊƴŀ ƛ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇΦ 

    

WŀƎ ŦňǊ ōǊŀ ōŜǘȅƎ ƛ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ     

!ǊōŜǘŜǘ Ǉň ƭŜƪǝƻƴŜǊƴŀ ƛ 
ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ ŅǊ ŜƴƪŜƭǘ ŦǀǊ ƳƛƎΦ 

    

WŀƎ ŅǊ ǊƛƪǝƎǘ ŘňƭƛƎ ƛ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇΦ     

!ǧ ŀǊōŜǘŀ ƳŜŘ ƴŀǘǳǊǾŜǘŜƴǎƪŀǇ ƛ ŦǊŀƳǝŘŜƴ 

IǳǊ ƛƴŦƻǊƳŜǊŀŘ ŅǊ Řǳ ƻƳΧ LƴǘŜ ǎň 
ƛƴŦƻǊƳŜǊŀŘ 

¢ƛƭƭ Ǿƛǎǎ ŘŜƭ 
ƛƴŦƻǊƳŜǊŀŘ 

±ŅƭƛƴŦƻǊƳŜǊŀŘ ±ŅƭŘƛƎǘ 
ǾŅƭƛƴŦƻǊƳŜǊŀŘ 

ΧƴŀǘǳǊǾŜǘŜƴǎƪŀǇƭƛƎŀ ȅǊƪŜǎƳǀƧƭƛƎƘŜǘŜǊ 
Ǉň ŀǊōŜǘǎƳŀǊƪƴŀŘŜƴΚ 

    

ΧǾŀǊ Ŝƴ ƘƛǧŀǊ ƛƴŦƻǊƳŀǝƻƴ ƻƳ 
ƴŀǘǳǊǾŜǘŜƴǎƪŀǇƭƛƎŀ ȅǊƪŜǎƳǀƧƭƛƎƘŜǘŜǊΚ 

    

ΧŘŜ ǾŅƎŀǊ Ŝƴ ŜƭŜǾκǎǘǳŘŜƴǘ ƪŀƴ ǾŅƭƧŀ 
ƻƳ ƘŜƴ Ǿƛƭƭ Ƙŀ Ŝǧ ȅǊƪŜ ǊŜƭŀǘŜǊŀǘ ǝƭƭ 
ƴŀǘǳǊǾŜǘŜƴǎƪŀǇΚ 

    

ΧŀǊōŜǘǎƎƛǾŀǊŜ ŜƭƭŜǊ ŦǀǊŜǘŀƎ ǎƻƳ 
ŀƴǎǘŅƭƭŜǊ ƳŅƴƴƛǎƪƻǊ ŦǀǊ ŀǊōŜǘŜ ƛƴƻƳ 
ƴŀǘǳǊǾŜǘŜƴǎƪŀǇƭƛƎŀ ȅǊƪŜƴΦ 

    

YǀƴǎǝƭƭƘǀǊƛƎƘŜǘ 

 YǾƛƴƴŀ aŀƴ WŀƎ ƛŘŜƴǝŬŜǊŀǊ ƳƛƎ ǾŀǊƪŜƴ ǎƻƳ 
ǇƻƧƪŜ ŜƭƭŜǊ ƅƛŎƪŀΦ 

±ƛƭƪŜǘ ŀǾ ŘŜǎǎŀ ŀƭǘŜǊƴŀǝǾ ƛŘŜƴǝŬŜǊŀǊ 
Řǳ ŘƛƎ ƳŜŘ ŦǀǊ ƴŅǊǾŀǊŀƴŘŜΚ 
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1. GENERAL INFORMATION 

1.1. STUDY TITLE 

3ÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÉÓ ÏÆ ÐÒÏÊÅÃÔ -5,4)0,)%23ȭȢ 

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 Self-Efficacy 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 

SEA: 3ÅÒÖÅÉ Äȭ%ÓÔÁÄþÓÔÉÃÁ !ÐÌÉÃÁÄÁ 

1.4. DOCUMENTATION MANAGEMENT 

The following datasets were included: 

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÓÅÒÖÅÉ ÅÓÔÁÄþÓÉÔÃÁͺ5!"ͺ6σȢØÌÓØȱ ÁÎÄ Ȱ$τȢτȢͺ%ØÃÅÌ 
ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÔÏ ÓÅÎÄͺ5#9ͺπυπχςσȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ Elia.Tena@uab.cat on 
07/jul/2023.  

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺ5,ͺÓÅÎÓÅ ÒÅÐÅÔÉÔÓȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ 
Elia.Tena@uab.cat on 01/sep/2023.  

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺ5-5ȢØÌÓØȱ ÁÎÄ Ȱ$τȢτȢͺ%ØÃÅÌ 1ÕÅÓÔÉÏÎÎÁÉre 
5"/ͺÏÎÌÙ ÄÕÐÌÉÃÁÔÅÓͺσȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ Elia.Tena@uab.cat on 04/sep/2023.  

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÔÏ ÓÅÎÄͺ)2%.ͺ6ςȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ 
Elia.Tena@uab.cat on 05/sep/2023.  

 

Modifications: 

- UAB: For ID=3 from School 4, we have modified the value of Interest 7, considering 
Interest_7 = 1. 

  

  

mailto:Elia.Tena@uab.cat
mailto:Elia.Tena@uab.cat
mailto:Elia.Tena@uab.cat
mailto:Elia.Tena@uab.cat
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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'Estadística Aplicada facilities. 

 

2.2. 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 with 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: Rating After ɀ Rating Before 

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

Comparisons Before-After:  

- For each aspect, the 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 ratings 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 the mean 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  
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Spain 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

Interest_1. I really like science Before 10 8.8 33 29.2 55 48.7 15 13.3 113 

After 8 7.1 25 22.1 59 52.2 21 18.6 113 

Interest_2. Doing science is one of my 
favourite activities 

Before 21 18.6 49 43.4 32 28.3 11 9.7 113 

After 18 15.9 41 36.3 40 35.4 14 12.4 113 

Interest_3. I enjoy science courses Before 16 14.2 23 20.4 64 56.6 10 8.8 113 

After 9 8.0 26 23.0 62 54.9 16 14.2 113 

Interest_4. I would like to find out 
much more about some of the things 
we deal with in our science class 

Before 8 7.1 31 27.4 59 52.2 15 13.3 113 

After 
10 8.8 28 24.8 55 48.7 20 17.7 113 

Interest_5. Science is very relevant to 
me 

Before 15 13.3 26 23.0 59 52.2 13 11.5 113 

After 9 8.0 32 28.3 52 46.0 20 17.7 113 

Interest_6. Science is important for 
helping us to understand the natural 
world 

Before 3 2.7 3 2.7 47 41.6 60 53.1 113 

After 
5 4.4 9 8.0 41 36.3 58 51.3 113 

Interest_7. Science is valuable to society Before 2 1.8 15 13.3 48 42.5 48 42.5 113 

After 7 6.2 12 10.6 47 41.6 47 41.6 113 

Interest_8. I find that science helps me 
to understand the things around me 

Before 8 7.1 22 19.5 55 48.7 28 24.8 113 

After 7 6.2 19 16.8 60 53.1 27 23.9 113 

 

¶ &ÏÃÕÓÅÄ ÏÎ ÔÈÅ ÆÉÒÓÔ ÑÕÅÓÔÉÏÎ Ȱ) ÒÅÁÌÌÙ ÌÉËÅ ÓÃÉÅÎÃÅȱ, about 60% of the answers are divided 
ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ!ÇÒÅÅȱ ×ÉÔÈ Á τψȢχϷ "ÅÆÏÒÅ 
and 52.2% After TLS.  
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Self-Efficacy in science 
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SelfEfficacy_9. Compared to 
others of my age I am good at 
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Before 21 18.6 35 31.0 47 41.6 10 8.8 113 

After 
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Spain 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

SelfEfficacy_10. I get good 
marks in science 

Before 8 7.1 27 23.9 58 51.3 20 17.7 113 

After 7 6.2 17 15.0 71 62.8 18 15.9 113 

SelfEfficacy_11. Work in 
science classes is easy for me 

Before 19 16.8 39 34.5 46 40.7 9 8.0 113 

After 8 7.1 48 42.5 48 42.5 9 8.0 113 

SelfEfficacy_12. I'm hopeless 
when it comes to science 

Before 58 51.3 49 43.4 . . 6 5.3 113 

After 37 32.7 44 38.9 29 25.7 3 2.7 113 

 

¶ For questions 9, 10 and 11 referring to the Self-%ÆÆÉÃÁÃÙ ÇÒÏÕÐȟ ÃÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ 
ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÇÒÏÕÐÓ ÂÅÔ×ÅÅÎ φπ ÁÎÄ χπ ÐÅÒÃÅÎÔ ÏÆ ÔÏÔÁÌ ÒÅÓÐÏÎÓÅÓȢ 
 
However, in question 12 Ȱ)ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅȱ, we can see that most 
ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÔÈÁÔ ÇÒÏÕÐÓ ÎÅÁÒ χυϷ ÏÆ ÔÈÅ 
answers in both periods.   
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Career Awareness in science 
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Spain 

No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

Total N % N % N % N % 

CareerAwar_13. Science-related 
careers that are available in the 
job market 

Before 26 23.0 60 53.1 23 20.4 4 3.5 113 

After 
24 21.2 52 46.0 30 26.5 7 6.2 113 

CareerAwar_14. Where to find 
information about science-related 
careers 

Before 32 28.3 43 38.1 31 27.4 7 6.2 113 

After 
34 30.1 34 30.1 36 31.9 9 8.0 113 

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

Before 21 18.6 57 50.4 31 27.4 4 3.5 113 

After 
22 19.5 40 35.4 40 35.4 11 9.7 113 

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

Before 41 36.3 48 42.5 18 15.9 6 5.3 113 

After 35 31.0 43 38.1 27 23.9 8 7.1 113 

 

¶ !ÌÌ ÆÏÕÒ ÑÕÅÓÔÉÏÎÓ ÁÃÔ ÁÔ ÔÈÅ ÓÁÍÅ ÄÉÒÅÃÔÉÏÎȢ .ÅÁÒ σπϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÆÏÕÎÄ ÉÎ Ȱ)ÎÆÏÒÍÅÄȱ 
ÁÎÄ Ȱ6ÅÒÙ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÃÁÔÅÇÏÒÉÅÓȢ  
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3.1.2. INTEREST IN SCIENCE IN SPAIN 

Interest_1. I really like science  

 

 

¶ In both sessions, the most frequent response is Ȱ!ÇÒÅÅȱȟ ×ÉÔÈ υυ ÒÅÓÐÏÎÓÅÓ ɉτψȢχϷɊ 

"ÅÆÏÒÅ ÁÎÄ υω ɉυςȢςϷɊ !ÆÔÅÒȢ σψ ÒÅÓÐÏÎÓÅÓ ÈÁÖÅ )ÎÔÅÒÅÓÔͺρ "ÅÆÏÒÅ ÁÎÄ !ÆÔÅÒ Ȱ!ÇÒÅÅȱȢ )Î 

terms of absolute percentage, those 38 responses represents 38/113 = 33.7% of people, 

and in terms of relative percentage, that represents 69.1% of people who had answered 

"ÅÆÏÒÅ Ѐ Ȱ!ÇÒÅÅȱȢ 

 

Interest_1 Before 

Spain 

Interest_1 After 

Total Strongly disagree Disagree Agree Strongly agree 

N % N % N % N % N % 

Strongly disagree 5 50.0 2 20.0 2 20.0 1 10.0 10 8.8 

Disagree 2 6.1 15 45.5 13 39.4 3 9.1 33 29.2 

Agree 1 1.8 8 14.5 38 69.1 8 14.5 55 48.7 

Strongly agree . . . . 6 40.0 9 60.0 15 13.3 

Total 8 7.1 25 22.1 59 52.2 21 18.6 113 100.0 

 

 

Spearman correlation coefficient is presented in following table: 
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Country Table Statistic Value ASE 
95% Lower 

Confidence Limit 
95% Upper 

Confidence Limit 

Spain Table Interest_1 * 
Interest_1_Af 

Spearman 
Correlation 

0.5170 0.0808 0.3587 0.6753 

 

¶ 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: Mu0=0 

Country VarName Test for Location Label for Test Statistic Test Statistic P Value 

Spain difference Signed Rank S 178.00 0.0336 

 

¶ Statistically significant differences (S=178, p_value = 0.0336) were found 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  

 

 

¶ &ÏÃÕÓÉÎÇ ÏÎ ÙÅÌÌÏ× ÂÕÂÂÌÅÓ ɉȰÄÉÓÁÇÒÅÅȱ ÁÎÓ×ÅÒɊȟ ςφ ÏÆ τω ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ 
their responses on both periods. This means a 23% on a global representation and a 53% 
in a relative sphere.  
 
&ÕÒÔÈÅÒÍÏÒÅȟ ÆÏÃÕÓÉÎÇ ÎÏ× ÏÎ ÌÉÇÈÔ ÇÒÅÅÎ ÂÕÂÂÌÅÓ ɉȰÁÇÒÅÅȱ ÁÎÓ×ÅÒÓɊȟ ςρ ÏÆ σς ÉÎÉÔÉÁÌ 
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 Before 

Spain 

Interest_2 After 

Total Strongly disagree Disagree Agree Strongly agree 

N % N % N % N % N % 

Strongly disagree 7 33.3 9 42.9 4 19.0 1 4.8 21 18.6 

Disagree 8 16.3 26 53.1 10 20.4 5 10.2 49 43.4 

Agree 3 9.4 5 15.6 21 65.6 3 9.4 32 28.3 

Strongly agree . . 1 9.1 5 45.5 5 45.5 11 9.7 

Total 18 15.9 41 36.3 40 35.4 14 12.4 113 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 
95% Lower 

Confidence Limit 
95% Upper 

Confidence Limit 

Spain Table Interest_2 * 
Interest_2_Af 

Spearman 
Correlation 

0.4586 0.0804 0.3011 0.6161 

 

¶ Spearman Correlation Coefficient = 0.4586, follows a positive monotonous relationship.  

 

Signed Rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_Interest_2 Signed Rank S 185.50 0.0921 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero. 
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Interest_3. I enjoy science courses  

 

 

¶ -ÁÉÎ ÁÎÓ×ÅÒÅÄ ÉÓ ÆÏÃÕÓÅÄ ÏÎ ȰÁÇÒÅÅȱ ÁÎÓ×ÅÒȟ ×ÈÅÒÅ φτ ÁÒÅ ÆÒÏÍ "ÅÆÏÒÅ ÁÎÄ φς ÏÎ !ÆÔÅÒ 
period. 41 participants maintained their responses on both periods.  

 

Interest_3 Before 

Spain 

Interest_3 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 5 31.3 5 31.3 5 31.3 1 6.3 16 14.2 

Disagree . . 9 39.1 13 56.5 1 4.3 23 20.4 

Agree 4 6.3 12 18.8 41 64.1 7 10.9 64 56.6 

Strongly agree . . . . 3 30.0 7 70.0 10 8.8 

Total 9 8.0 26 23.0 62 54.9 16 14.2 113 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain Table Interest_3 * 
Interest_3_Af 

Spearman 
Correlation 

0.4179 0.0877 0.2460 0.5897 
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¶ Spearman Correlation Coefficient = 0.4179, follows a positive monotonous relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_Interest_3 Signed Rank S 173.50 0.0831 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero. 
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Interest_4. I would like to find out much more about some of the things we deal  with in 
our science class 

 

¶ Ȱ!ÇÒÅÅȱ ÉÓ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓȟ ÈÁÖÉÎÇ σχ ɉφςȢχϷɊ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÍÁÉÎÔÁÉÎÅÄ 
their response on both periods.  Initially were 59 answers and at the end, the number 
decreased until 55. 

 

Interest_4 Before 

Spain 

Interest_4 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 5 62.5 2 25.0 1 12.5 . . 8 7.1 

Disagree 3 9.7 13 41.9 11 35.5 4 12.9 31 27.4 

Agree 2 3.4 11 18.6 37 62.7 9 15.3 59 52.2 

Strongly agree . . 2 13.3 6 40.0 7 46.7 15 13.3 

Total 10 8.8 28 24.8 55 48.7 20 17.7 113 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain Table Interest_4 * 
Interest_4_Af 

Spearman 
Correlation 

0.4410 0.0863 0.2719 0.6100 
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¶ Spearman Correlation Coefficient = 0.4410 follows a positive monotonous relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_Interest_4 Signed Rank S 45.00 0.6543 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero. 
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Interest_5. Science is very relevant to me  

 

 

¶ More than 50% of answers are focused on light green bubbles. 34 initial participants 
ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅ ÏÎ Ȱ!ÇÒÅÅȱ ÏÎÅȢ -ÏÒÅÏÖÅÒȟ ρρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÁÎÓ×ÅÒÅÄ 
Ȱ!ÇÒÅÅȱ "ÅÆÏÒÅȟ ÈÁÄ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ !ÇÒÅÅȱ !ÆÔÅÒȢ  
 

Interest_5 Before 

Spain 

Interest_5 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 4 26.7 8 53.3 2 13.3 1 6.7 15 13.3 

Disagree 2 7.7 11 42.3 9 34.6 4 15.4 26 23.0 

Agree 3 5.1 11 18.6 34 57.6 11 18.6 59 52.2 

Strongly agree . . 2 15.4 7 53.8 4 30.8 13 11.5 

Total 9 8.0 32 28.3 52 46.0 20 17.7 113 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain Table Interest_5 * 
Interest_5_Af 

Spearman 
Correlation 

0.3785 0.0870 0.2080 0.5490 
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¶ Spearman Correlation Coefficient = 0.3785 which follows a positive monotonous 
relationship between before and after periods.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_Interest_5 Signed Rank S 155.00 0.2251 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.    
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Interest_6. Science is important for helping us to understand the natural world  

 

 

¶ Dark green bubbles groups a high number of answers. Firstly 41 participants 
ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  
3ÅÃÏÎÄÌÙȟ ςτ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ  Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

&ÉÎÁÌÌÙȟ ρφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ !ÇÒÅÅȱ ÂÅÆÏÒÅȟ ÈÁÄ ÁÎÓ×ÅÒÅÄ Ȱ!ÇÒÅÅȱ 
after TLS. 

 

Interest_6 Before 

Spain 

Interest_6 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 1 33.3 1 33.3 . . 1 33.3 3 2.7 

Disagree . . 1 33.3 1 33.3 1 33.3 3 2.7 

Agree 3 6.4 5 10.6 24 51.1 15 31.9 47 41.6 

Strongly agree 1 1.7 2 3.3 16 26.7 41 68.3 60 53.1 

Total 5 4.4 9 8.0 41 36.3 58 51.3 113 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain Table Interest_6 * 
Interest_6_Af 

Spearman 
Correlation 

0.3825 0.0879 0.2103 0.5548 

 

¶ Spearman Correlation Coefficient = 0.3825 which follows a positive monotonous 
relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_Interest_6 Signed Rank S -122.0 0.1535 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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Interest_7. Science is valuable to society  

 

 

¶ ψτϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÐÔÉÏÎÓȢ  

 

ςψ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ςτ ÄÉÄ ÉÔ 

ÔÈÅ ÓÁÍÅ ×ÉÔÈ Ȱ!ÇÒÅÅȱ ÏÐÔÉÏÎȢ &ÉÎÁÌÌÙȟ ρφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ !ÇÒÅÅȱ 

bÅÆÏÒÅȟ ÈÁÄ ÁÎÓ×ÅÒÅÄ Ȱ!ÇÒÅÅȱ ÁÆÔÅÒȢ  

 

Interest_7 Before 

Spain 

Interest_7 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 1 50.0 . . . . 1 50.0 2 1.8 

Disagree 1 6.7 3 20.0 7 46.7 4 26.7 15 13.3 

Agree 4 8.3 6 12.5 24 50.0 14 29.2 48 42.5 

Strongly agree 1 2.1 3 6.3 16 33.3 28 58.3 48 42.5 

Total 7 6.2 12 10.6 47 41.6 47 41.6 113 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain Table Interest_7 * 
Interest_7_Af 

Spearman 
Correlation 

0.2967 0.0898 0.1206 0.4727 

 

¶ Spearman Correlation Coefficient = 0.2967 which follows a weak positive monotonous 

relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_Interest_7 Signed Rank S -97.50 0.4154 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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Interest_8. I find that science helps me to understand the things around me  

 

 

¶ Green light green group the greatest number of answers. 55 answers before and 60 
answers after. 38 participants maintained their answers on both periods.  

 

Interest_8 Before 

Spain 

Interest_8 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 1 12.5 2 25.0 2 25.0 3 37.5 8 7.1 

Disagree 4 18.2 7 31.8 10 45.5 1 4.5 22 19.5 

Agree 2 3.6 7 12.7 38 69.1 8 14.5 55 48.7 

Strongly agree . . 3 10.7 10 35.7 15 53.6 28 24.8 

Total 7 6.2 19 16.8 60 53.1 27 23.9 113 100.0 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain Table Interest_8 * 
Interest_8_Af 

Spearman 
Correlation 

0.3863 0.0948 0.2005 0.5721 
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¶ Spearman Correlation Coefficient = 0.3863 which follows a positive monotonous 

relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_Interest_8 Signed Rank S 20.50 0.8445 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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3.1.3. SELF-EFFICACY IN SCIENCE IN SPAIN 

Self-Efficacy_9. Compared to others of my age I am good at science classes 

 

 

¶ ! ÍÁÊÏÒ ÐÁÒÔ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÎÄ ÆÏÃÕÓÅÄ ÏÎ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱȢ 

$ÅÓÐÉÔÅ ÔÈÉÓȟ Á τρϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ ÇÒÏÕÐÅÄ ÏÎ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱȢ ςψ ÐÁÒÔÉÃÉÐÁÎÔÓ 

answered the same answer (Somewhat true) on both periods.  

 

Moreover, 16 participants answered also the same on both periods, but the answer was 

Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱȢ  

 

SelfEfficacy_9 
Before 

Spain 

SelfEfficacy_9 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 6 28.6 10 47.6 4 19.0 1 4.8 21 18.6 

Somewhat false 3 8.6 16 45.7 13 37.1 3 8.6 35 31.0 

Somewhat true 1 2.1 14 29.8 28 59.6 4 8.5 47 41.6 

Definitely true . . 1 10.0 5 50.0 4 40.0 10 8.8 

Total 10 8.8 41 36.3 50 44.2 12 10.6 113 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% 
Lower 
Condifenc
e Limit 

95% 
Upper 
Confidenc
e Limit 

Spain Table SelfEfficacy_9 * SelfEfficacy_9_Af Spearman Correlation 0.4263 0.0832 0.2633 0.5893 

 

¶ Spearman Correlation Coefficient = 0.4263 which follows a positive monotonous 
relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_SelfEfficacy_9 Signed Rank S 227.00 0.0641 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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Self-Efficacy_10. I get good marks in science 

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ!ÇÒÅÅȱȢ τσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ 
responses before and after TLS.  

 

SelfEfficacy_10 
Before 

Spain 

SelfEfficacy_10 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 2 25.0 . . 5 62.5 1 12.5 8 7.1 

Somewhat false 4 14.8 10 37.0 11 40.7 2 7.4 27 23.9 

Somewhat true 1 1.7 7 12.1 43 74.1 7 12.1 58 51.3 

Definitely true . . . . 12 60.0 8 40.0 20 17.7 

Total 7 6.2 17 15.0 71 62.8 18 15.9 113 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 
95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain 
Table SelfEfficacy_10 * 

SelfEfficacy_10_Af 
Spearman 

Correlation 
0.4176 0.0837 0.2536 0.5817 
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¶ Spearman Correlation Coefficient = 0.4176 which follows a monotonous relationship.  
 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_SelfEfficacy_10 Signed Rank S 109.00 0.2622 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅÓ ÁÎÄ 

zero.  
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Self-Efficacy_11. Work in science classes is easy for me 

 

 

¶ 5Ð ÔÏ χυϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ 

with 40% and 35%, respectively. 26 participants maintained their answers on both 

ÐÅÒÉÏÄÓ ×ÉÔÈ ȰÓÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÁÎÄȟ ÆÏÒ ÔÈÅ ÏÔÈÅÒ ÈÁÎÄȟ ςυ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ 

answerÓ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ×ÉÔÈ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱȢ   

 

SelfEfficacy_11 
Before 

Spain 

SelfEfficacy_11 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 4 21.1 8 42.1 6 31.6 1 5.3 19 16.8 

Somewhat false 2 5.1 25 64.1 11 28.2 1 2.6 39 34.5 

Somewhat true 2 4.3 14 30.4 26 56.5 4 8.7 46 40.7 

Definitely true . . 1 11.1 5 55.6 3 33.3 9 8.0 

Total 8 7.1 48 42.5 48 42.5 9 8.0 113 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 
95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain 
Table SelfEfficacy_11 * 

SelfEfficacy_11_Af 
Spearman 

Correlation 
0.3782 0.0883 0.2053 0.5512 

 

¶ Spearman Correlation Coefficient = 0.3782 which follows a positive monotonous 

relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_SelfEfficacy_11 Signed Rank S 149.00 0.1842 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero. 
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Self-%ÆÆÉÃÁÃÙͺρςȢ )ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅ 

 

 

¶ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒȢ (Ï×ÅÖÅÒȟ ςρ ÐÁÒÔÉÃÉÐÁÎÔÓ 

ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ςρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ 

Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÂÅÆÏÒÅ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÁÆÔÅÒȢ ςρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ȰSomewhat 

ÆÁÌÓÅȱ ÂÅÆÏÒÅ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÁÆÔÅÒȢ  

 

SelfEfficacy_12 
Before 

Spain 

SelfEfficacy_12 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 21 36.2 21 36.2 15 25.9 1 1.7 58 51.3 

Somewhat false 14 28.6 21 42.9 12 24.5 2 4.1 49 43.4 

Definitely true 2 33.3 2 33.3 2 33.3 . . 6 5.3 

Total 37 32.7 44 38.9 29 25.7 3 2.7 113 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 
95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain 
Table SelfEfficacy_12 * 

SelfEfficacy_12_Af 
Spearman 

Correlation 
0.0582 0.0943 -0.1265 0.2429 

 

¶ Spearman Correlation Coefficient = 0.0582 which do not follow a monotonous 

relationship.  
 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_SelfEfficacy_12 Signed Rank S 620.00 0.0001 

 

¶ 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  
 

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ σρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÅ ÓÁÍÅ ÏÎ 
ÂÏÔÈ ÐÅÒÉÏÄÓȢ 4ÈÅÙ ÁÎÓ×ÅÒÅÄ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÂÅÆÏÒÅ ÁÎÄ after TLS.  

 

CareerAwar_13 
Before 

Spain 

CareerAwar_13 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 10 38.5 10 38.5 5 19.2 1 3.8 26 23.0 

Somewhat informed 13 21.7 31 51.7 14 23.3 2 3.3 60 53.1 

Informed 1 4.3 11 47.8 9 39.1 2 8.7 23 20.4 

Very well informed . . . . 2 50.0 2 50.0 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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Country Table Statistic Value ASE 
95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain 
Table CareerAwar:13 * 

CareerAwar:13_Af 
Spearman 

Correlation 
0.3353 0.0887 0.1615 0.5090 

 

¶ Spearman Correlation Coefficient = 0.3353 which follows a weak positive monotonous 

relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_CareerAwar_13 Signed Rank S 200.00 0.1197 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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CareerAwar_14. Where to find information about science -related careers  

 

 

¶ ωτϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱȟ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÎÄ 
Ȱ)ÎÆÏÒÍÅÄȱȢ ρω ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÅ ÓÁÍÅ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 4ÈÅÉÒ ÁÎÓ×ÅÒ ×ÁÓ 
Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ -ÏÒÅÏÖÅÒȟ ρφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ 
periods.  

 

CareerAwar_14 
Before 

Spain 

CareerAwar_14 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 16 50.0 5 15.6 10 31.3 1 3.1 32 28.3 

Somewhat informed 15 34.9 19 44.2 8 18.6 1 2.3 43 38.1 

Informed 3 9.7 9 29.0 15 48.4 4 12.9 31 27.4 

Very well informed . . 1 14.3 3 42.9 3 42.9 7 6.2 

Total 34 30.1 34 30.1 36 31.9 9 8.0 113 100.0 

 

 

Spearman Correlation results: 

16

19
43

36

34

34

32

31

97

Before After

No well informed

Somewhat informed

Informed

Very well informed

R
a
ti

n
g

Spain

CareerAwar_14. Where to f ind information about science-related careers
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Country Table Statistic Value ASE 
95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain 
Table CareerAwar:14 * 

CareerAwar:14_Af 
Spearman 

Correlation 
0.3939 0.0878 0.2217 0.6551 

 

¶ Spearman Correlation Coefficient = 0.3939 which follows a positive monotonous 

relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_CareerAwar_14 Signed Rank S 99.50 0.4447 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

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

 

¶ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÃÁÔÃÈ ÍÏÒÅ ÔÈÁÎ ÔÈÅ τυϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓȢ ςυ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ 

that option both periods.  

ρψ ÐÁÒÔÉÃÉÐÁÎÔÓ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓȟ ÁÎÓ×ÅÒÉÎÇ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÂÅÆÏÒÅ ÁÎÄ 

Ȱ)ÎÆÏÒÍÅÄȱ ÁÆÔÅÒȢ  

Furthermore, 17 participants maintained theiÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ)ÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

CareerAwar_15 
Before 

Spain 

CareerAwar_15 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 8 38.1 9 42.9 3 14.3 1 4.8 21 18.6 

Somewhat informed 11 19.3 25 43.9 18 31.6 3 5.3 57 50.4 

Informed 2 6.5 6 19.4 17 54.8 6 19.4 31 27.4 

Very well informed 1 25.0 . . 2 50.0 1 25.0 4 3.5 

Total 22 19.5 40 35.4 40 35.4 11 9.7 113 100.0 

 

 

Spearman Correlation results: 
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CareerAwar_15. The steps students need to take if  they want a science-related science
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Country Table Statistic Value ASE 
95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain 
Table CareerAwar:15 * 

CareerAwar:15_Af 
Spearman 

Correlation 
0.4047 0.0854 0.2373 0.5720 

 

¶ Spearman Correlation Coefficient = 0.4047, which follows a positive monotonous 

relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_CareerAwar_15 Signed Rank S 298.50 0.0224 

 

¶ Statistically significance differences (S = 298.50, p_value = 0.0224). We can reject null 

hypothesis because of the p-value 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  

 

 

¶ Near 80% of the responses are divided between orange and yellow options which are 
Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ  

ςπ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ςρ 
participants answered the same on both perÉÏÄÓ ÁÌÓÏȟ ÁÎÓ×ÅÒÉÎÇ ÂÕÔȟ Ȱ3ÏÍÅ×ÈÁÔ 
ÉÎÆÏÒÍÅÄȱ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ 4,3Ȣ  

 

CareerAwar_16 
Before 

Spain 

CareerAwar_16 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 20 48.8 14 34.1 5 12.2 2 4.9 41 36.3 

Somewhat informed 12 25.0 21 43.8 14 29.2 1 2.1 48 42.5 

Informed 3 16.7 5 27.8 7 38.9 3 16.7 18 15.9 

Very well informed . . 3 50.0 1 16.7 2 33.3 6 5.3 

Total 35 31.0 43 38.1 27 23.9 8 7.1 113 100.0 

 

Spearman Correlation results: 

20

21
48 43

41 35

2718

86

Before After

No well informed

Somewhat informed

Informed

Very well informed

R
a
ti

n
g

Spain

CareerAwar_16. Employers or companies that hire people to work in science-related careers
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Country Table Statistic Value ASE 
95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Spain 
Table CareerAwar:16 * 

CareerAwar:16_Af 
Spearman 

Correlation 
0.3564 0.0868 0.1862 0.5265 

 

¶ Spearman Correlation Coefficient = 0.3564 which follows a positive monotonous 

relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain difference_CareerAwar_16 Signed Rank S 225.00 0.1017 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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3.1.5. COMPARISONS BEFORE ς AFTER 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.  

 

¶ The blue box represents differences of Interest_mean (SelfEfficy_mean, 
CareerAwar_mean) located between 25% and 75% of the sample. 

¶ Positive points means that participants have positive diff_Interest_mean, that is people 
with greater punctuation after than before. 

 

Interest in science  

Interest After - 
Interest Before 

Spain 

N Mean Std Min Q1 Median Q3 Max 

Interest_mean 113 2.81 0.58 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 

 

¶ 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: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain diff_Interest_mean Signed Rank S 291.50 0.3585 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. We cannot reject null hypothesis because of the p-value. It is upper tan 0.05 so, this 

drives us to the idea that there are not differences before and after TLS answers 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 with item_9 + item_10 
+ item_11 + item_12_rev): 

 

SelfEfficacy After - 
SelfEfficacy Before 

Spain 

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 0.50 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 

 

¶ 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: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Spain diff_SelfEfficacy_mean Signed Rank S -115.0 0.6408 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

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 self-efficacy.  
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Career Awareness in science 

CareerAwar After - CareerAwar Before 
Spain 

N Mean Std Min Q1 Median Q3 Max 

CareerAwar_mean 113 2.06 0.67 1.00 1.50 2.00 2.50 4.00 

CareerAwar_mean_Af 113 2.19 0.78 1.00 1.50 2.25 2.75 4.00 

diff_CareerAwar_mean 113 0.14 0.76 -2.00 -0.25 0.00 0.50 2.25 

¶ 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: Mu0=0 

Country VarName Test for Location Label for Test Statistic Test Statistic P Value 

Spain diff_CareerAwar_mean Signed Rank S 370.50 0.1270 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. We cannot reject null hypothesis because of the p-value is upper tan 0.05 so, this 

drives us to the idea that there are not differences before and after TLS answers for 

questions related to science career awareness.  
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3.2. RESULTS IN CYPRUS 

3.2.1. GENERAL RESULTS IN CYPRUS 

Interest in science  
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Cyprus 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

Interest_1. I really like science Before 2 2.7 14 18.9 46 62.2 12 16.2 74 

After 3 4.1 15 20.3 28 37.8 28 37.8 74 

Interest_2. Doing science is one of my 
favourite activities 

Before 6 8.1 32 43.2 30 40.5 6 8.1 74 

After . . 6 8.1 2 2.7 66 89.2 74 

Interest_3. I enjoy science courses Before 2 2.7 17 23.0 46 62.2 9 12.2 74 

After 5 6.8 15 20.3 33 44.6 21 28.4 74 

Interest_4. I would like to find out 
much more about some of the things 
we deal with in our science class 

Before . . 9 12.2 51 68.9 14 18.9 74 

After 
5 6.8 15 20.3 29 39.2 25 33.8 74 

Interest_5. Science is very relevant to 
me 

Before . . 16 21.6 44 59.5 14 18.9 74 

After 6 8.1 17 23.0 30 40.5 21 28.4 74 

Interest_6. Science is important for 
helping us to understand the natural 
world 

Before . . . . 35 47.3 39 52.7 74 

After 
5 6.8 3 4.1 18 24.3 48 64.9 74 

Interest_7. Science is valuable to society Before . . . . 42 56.8 32 43.2 74 

After 3 4.1 3 4.1 25 33.8 43 58.1 74 

Interest_8. I find that science helps me 
to understand the things around me 

Before 2 2.7 11 14.9 37 50.0 24 32.4 74 

After 3 4.1 8 10.8 30 40.5 33 44.6 74 

 

¶ &ÏÃÕÓÅÄ ÏÎ ÔÈÅ ÆÉÒÓÔ ÑÕÅÓÔÉÏÎ Ȱ) ÒÅÁÌÌÙ ÌÉËÅ ÓÃÉÅÎÃÅȱȟ ÍÏÒÅ ÔÈÁÎ χπϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ 
ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ!ÇÒÅÅȱ ×ÉÔÈ Á φςϷ "ÅÆÏÒÅ ÁÎÄ 
37.8% After TLS.  
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Self-Efficacy in science 
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Cyprus 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

SelfEfficacy_9. Compared to 
others of my age I am good at 
science classes 

Before 10 13.5 18 24.3 38 51.4 8 10.8 74 

After 
4 5.4 20 27.0 36 48.6 14 18.9 74 

SelfEfficacy_10. I get good 
marks in science 

Before 5 6.8 8 10.8 48 64.9 13 17.6 74 

After 5 6.8 15 20.3 32 43.2 22 29.7 74 

SelfEfficacy_11. Work in 
science classes is easy for me 

Before 4 5.4 18 24.3 44 59.5 8 10.8 74 

After 3 4.1 17 23.0 41 55.4 13 17.6 74 

SelfEfficacy_12. I'm hopeless 
when it comes to science 

Before 36 48.6 24 32.4 12 16.2 2 2.7 74 

After 46 62.2 20 27.0 7 9.5 1 1.4 74 

 

¶ For questions 9, 10 and 11 referring to the Self-%ÆÆÉÃÁÃÙ ÇÒÏÕÐȟ ÃÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ 
ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÇÒÏÕÐÓ ÂÅÔ×ÅÅÎ φπ ÁÎÄ ψυ ÐÅÒÃÅÎÔ ÏÆ ÔÏÔÁÌ ÒÅÓÐÏÎÓÅÓȢ 
However, in question 12 Ȱ)ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅȱ, we can see that most 
ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÔÈÁÔ ÇÒÏÕÐÓ ÎÅÁÒ ψπϷ ÏÆ ÔÈÅ 
answers in both periods. 
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Career Awareness in science 
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Cyprus 

No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

Total N % N % N % N % 

CareerAwar_13. Science-related 
careers that are available in the 
job market 

Before 13 17.6 32 43.2 22 29.7 7 9.5 74 

After 
8 10.8 28 37.8 26 35.1 12 16.2 74 

CareerAwar_14. Where to find 
information about science-related 
careers 

Before 18 24.3 28 37.8 26 35.1 2 2.7 74 

After 
14 18.9 26 35.1 27 36.5 7 9.5 74 

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

Before 20 27.0 32 43.2 21 28.4 1 1.4 74 

After 
11 14.9 23 31.1 31 41.9 9 12.2 74 

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

Before 31 41.9 24 32.4 18 24.3 1 1.4 74 

After 18 24.3 26 35.1 22 29.7 8 10.8 74 

 

 

¶ !ÌÌ ÆÏÕÒ ÑÕÅÓÔÉÏÎÓ ÁÃÔ ÁÔ ÔÈÅ ÓÁÍÅ ÄÉÒÅÃÔÉÏÎȢ .ÅÁÒ τπϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÆÏÕÎÄ ÉÎ Ȱ)ÎÆÏÒÍÅÄȱ 
ÁÎÄ Ȱ6ÅÒÙ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÃÁÔÅÇÏÒÉÅÓȢ  
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3.2.2. INTEREST IN SCIENCE IN CYPRUS 

Interest_1. I really like science  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ×ÅÒÅ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȟ ÐÁÉÒÅÄ ×ÉÔÈ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ 
ÁÆÔÅÒ ÐÅÒÉÏÄȢ -ÏÒÅÏÖÅÒȟ ρω ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ 
periods.  
&ÕÒÔÈÅÒÍÏÒÅȟ ρφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓȟ ÁÎÓ×ÅÒÉÎÇ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ ÁÎd 
Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÆÔÅÒȢ   

 

Interest_1 Before 

Cyprus 

Interest_1 After 

Total Strongly disagree Disagree Agree Strongly agree 

N % N % N % N % N % 

Strongly disagree 1 50.0 . . 1 50.0 . . 2 2.7 

Disagree . . 6 42.9 6 42.9 2 14.3 14 18.9 

Agree 2 4.3 9 19.6 19 41.3 16 34.8 46 62.2 

Strongly agree . . . . 2 16.7 10 83.3 12 16.2 

Total 3 4.1 15 20.3 28 37.8 28 37.8 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 
95% Lower 

Confidence Limit 
95% Upper 

Confidence Limit 

Cyprus Table Interest_1 * 
Interest_1_Af 

Spearman 
Correlation 

0.4446 0.0876 0.2729 0.6162 

 

¶ Spearman Correlation coefficient = 0.4446, which follows a positive monotonous 
relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName Test for Location Label for Test Statistic Test Statistic P Value 

Cyprus difference Signed Rank S 111.50 0.0777 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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Interest_2. Doing science is one of my favourite activities  

 

¶ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ$ÉÓÁÇÒÅÅȱ ÃÁÔÃÈ ÕÐ ÔÏ υπϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÏÎ ÐÅÒÉÏÄ ÂÅÆÏÒÅ ÂÕÔȟ υπϷ ÏÆ 
ÁÎÓ×ÅÒÓ ÏÎ ÁÆÔÅÒ ÁÎÄ ÇÒÏÕÐÅÄ ÏÎ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÐÔÉÏÎȢ  
28 participants upgraded their answers going from Agree to Strongly agree and, 27 
participants upgraded thir answers going from Disagree to Strongly agree.  

 

Interest_2 Before 

Cyprus 

Interest_2 After 

Total Disagree Agree Strongly agree 

N % N % N % N % 

Strongly disagree 1 16.7 . . 5 83.3 6 8.1 

Disagree 4 12.5 1 3.1 27 84.4 32 43.2 

Agree 1 3.3 1 3.3 28 93.3 30 40.5 

Strongly agree . . . . 6 100.0 6 8.1 

Total 6 8.1 2 2.7 66 89.2 74 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 
95% Lower 

Confidence Limit 
95% Upper 

Confidence Limit 

Cyprus Table Interest_2 * 
Interest_2_Af 

Spearman 
Correlation 

0.1746 0.0991 -0.0197 0.3689 
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¶ Spearman Correlation Coefficient = 0.1746 which follows a positive monotonous 
relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName Test for Location Label for Test Statistic Test Statistic P Value 

Cyprus difference Signed Rank S 992.00 <.0001 

 

¶ 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 
ÒÅÓÐÏÎÓÅ ÉÓ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ×ÉÔÈ ÍÏÒÅ ÔÈÁÎ ψωϷ ÏÆ ÁÎÓ×ÅÒÓȢ  
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Interest_3. I enjoy science courses  

 

 

¶ -ÁÉÎ ÁÎÓ×ÅÒÓ ÉÓ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ςρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ 
!ÇÒÅÅȟ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒȢ ρτ ÐÁÒÔÉÃÉÐÁÎÔÓȟ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ  
Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ  

 

Interest_3 Before 

Cyprus 

Interest_3 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 1 50.0 . . 1 50.0 . . 2 2.7 

Disagree 2 11.8 6 35.3 9 52.9 . . 17 23.0 

Agree 2 4.3 9 19.6 21 45.7 14 30.4 46 62.2 

Strongly agree . . . . 2 22.2 7 77.8 9 12.2 

Total 5 6.8 15 20.3 33 44.6 21 28.4 74 100.0 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 
Limit 

95% Upper 
Confidence 
Limit 

Cyprus Table Interest_3 * 
Interest_3_Af 

Spearman 
Correlation 

0.4918 0.0775 0.3400 0.6437 
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¶ Spearman Correlation Coefficient = 0.4918, which follows a positive monotonous 
relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic P Value 

Cyprus difference_Interest_3 Signed Rank S 73.50 0.2599 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_4. I would like to find out much more about some of the things we deal with in 
our science class 

 

 

¶ (ÁÖÉÎÇ υρ ÒÅÓÐÏÎÓÅÓ ÏÎ Ȱ!ÇÒÅÅȱ ÆÏÒ ÔÈÅ before period, we notice a change on the after 
ÐÅÒÉÏÄȢ !ÎÓ×ÅÒÓ ×ÅÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ 
ςρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ Ȱ!ÇÒÅÅȱȢ ρτ ÐÁÒÔÉÃÉÐÁÎÔÓ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ 
ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ &ÉÎÁÌÌÙȟ ρ2 participants, degraded their 
ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ Ȱ$ÉÓÁÇÒÅÅȱȢ  

 

Interest_4 
Before 

Cyprus 

Interest_4 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Disagree 1 11.1 3 33.3 4 44.4 1 11.1 9 12.2 

Agree 4 7.8 12 23.5 21 41.2 14 27.5 51 68.9 

Strongly agree . . . . 4 28.6 10 71.4 14 18.9 

Total 5 6.8 15 20.3 29 39.2 25 33.8 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 
Limit 

95% Upper 
Confidence 
Limit 

Cyprus Table Interest_4 * 
Interest_4_Af 

Spearman 
Correlation 

0.4017 0.0874 0.2303 0.5730 

 

¶ Spearman Correlation Coefficient = 0.4017, which follows a positive monotonous 
relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic P Value 

Cyprus difference_Interest_4 Signed Rank S -48.00 0.4880 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero. 
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Interest_5. Science is very relevant to me  

 

 

¶ -ÁÉÎ ÁÎÓ×ÅÒ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ!ÇÒÅÅȱȢ ςτ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ ÔÈÁÔ 
option on both periods.  
&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅÒÅ ÁÒÅ ρς ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ 
on both periods.  

 

Interest_5 
Before 

Cyprus 

Interest_5 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Disagree 4 25.0 7 43.8 5 31.3 . . 16 21.6 

Agree 2 4.5 9 20.5 24 54.5 9 20.5 44 59.5 

Strongly agree . . 1 7.1 1 7.1 12 85.7 14 18.9 

Total 6 8.1 17 23.0 30 40.5 21 28.4 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 
Limit 

95% Upper 
Confidence 
Limit 

Cyprus Table Interest_5 * 
Interest_5_Af 

Spearman 
Correlation 

0.6133 0.0779 0.4606 0.7661 

 

¶ Spearman Correlation coefficient = 0.6133, which follows a positive monotonous 
relationship.  

 

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic P Value 

Cyprus difference_Interest_5 Signed Rank S -45.00 0.3396 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  

  



 

Page 66 of 404 
 

Interest_6. Science is important for helping us to understand the natural world  

 

 

¶ .ÅÁÒ φυϷ ÏÆ ÁÎÓ×ÅÒÓȟ ÁÒÅ ÌÏÃÁÔÅÄ ÂÅÔ×ÅÅÎ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÄ Ȱ!ÇÒÅÅȱȢ &ÉÒÓÔÌÙȟ σπ 

ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÃÈÏÏÓÉÎÇ ÔÈÅ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ 

ÏÐÔÉÏÎȢ 3ÅÃÏÎÄÌÙȟ ρψ ÐÁÒÔÉÃÉÐÁÎÔÓȟ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ ÔÏ 

Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÆÔÅÒȢ ,ÁÓÔÌÙȟ ρτ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ 

periods.   

 

Interest_6 
Before 

Cyprus 

Interest_6 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Agree 2 5.7 1 2.9 14 40.0 18 51.4 35 47.3 

Strongly agree 3 7.7 2 5.1 4 10.3 30 76.9 39 52.7 

Total 5 6.8 3 4.1 18 24.3 48 64.9 74 100.0 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Cyprus Table Interest_6 * 
Interest_6_Af 

Spearman 
Correlation 

0.2184 0.1161 -0.0091 0.4460 
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¶ Spearman Correlation Coefficient = 0.2184, which follows a positive monotonous 
relationship.  

 

Signed rank test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic P Value 

Cyprus difference_Interest_6 Signed Rank S -16.50 0.7259 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_7. Science is valuable to society  

 

 

¶ Over the 90% of the answers are grouped on two ÄÉÆÆÅÒÅÎÔ ÏÐÔÉÏÎÓȢ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÄ 
Ȱ!ÇÒÅÅȱȢ 
ςς ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȟ ÁÎÓ×ÅÒÉÎÇ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ 
ςρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ &ÉÎÁÌÌÙȟ 
18 maintained their ÁÎÓ×ÅÒÓ ÏÆ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȟ ÁÌÓÏȢ 

(Ï×ÅÖÅÒȟ ÉÎ ÂÅÆÏÒÅ ÐÅÒÉÏÄ ÁÌÌ ÔÈÅ ÁÎÓ×ÅÒÓ ×ÅÒÅ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÂÕÔ ÉÎ ÁÆÔÅÒ 
ÐÅÒÉÏÄ ÔÈÅÒÅ ÁÒÅ φ ÐÁÒÔÉÃÉÐÁÎÔÓ ɉψȢρϷɊ ×ÈÏ ÁÎÓ×ÅÒ Ȱ3ÔÒÏÎÇÌÙ ÄÉÓÁÇÒÅÅȱ ÁÎÄ Ȱ$ÉÓÁÇÒÅÅȱȢ  

 

Interest_7 
Before 

Cyprus 

Interest_7 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Agree 1 2.4 2 4.8 18 42.9 21 50.0 42 56.8 

Strongly agree 2 6.3 1 3.1 7 21.9 22 68.8 32 43.2 

Total 3 4.1 3 4.1 25 33.8 43 58.1 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Cyprus Table Interest_7 * 
Interest_7_Af 

Spearman 
Correlation 

0.1577 0.1161 -0.0699 0.3852 

 

¶ Spearman Correlation Coefficient = 0.1577, which do not follow a monotonous 
relationship.  

 

 Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_Interest_7 Signed Rank S 28.00 0.6079 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_8. I find that science helps me to understand the things around me  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ×ÅÒÅ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÄ Ȱ!ÇÒÅÅȱ ÁÓ ×Å ÈÁÖÅ ÂÅÅÎ ÓÅÅÉÎÇ ÔÈÅ 

entire block of questions related with Science Interests.  

17 participants and 21 participants maintained their answers on both periods, answering 

Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÄ Ȱ!ÇÒÅÅȱ, respectively.  

!ÌÓÏȟ ρσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ3ÔÒÏÎÇÌÙ 

ÁÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ  

Interest_8 Before 

Cyprus 

Interest_8 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree 1 50.0 1 50.0 . . . . 2 2.7 

Disagree . . 2 18.2 6 54.5 3 27.3 11 14.9 

Agree 2 5.4 1 2.7 21 56.8 13 35.1 37 50.0 

Strongly agree . . 4 16.7 3 12.5 17 70.8 24 32.4 

Total 3 4.1 8 10.8 30 40.5 33 44.6 74 100.0 

 

 

Spearman Correlation results:  
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Cyprus Table Interest_8 * 
Interest_8_Af 

Spearman 
Correlation 

0.3350 0.1183 0.1031 0.5669 

 

¶ Spearman Correlation Coefficient = 0.3350, which follows a weak positive monotonous 

relationship.  

  

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_Interest_8 Signed Rank S 56.50 0.2952 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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3.2.3. SELF-EFFICACY IN SCIENCE IN CYPRUS 

Self-Efficacy_9. Compared to others of my age I am good at science classes 

 

 

¶ -ÁÉÎ ÁÎÓ×ÅÒ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱȢ ςυ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ 

answers on that option on both periods.  

 

SelfEfficacy_9 
Before 

Cyprus 

SelfEfficacy_9 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 2 20.0 5 50.0 3 30.0 . . 10 13.5 

Somewhat false 1 5.6 10 55.6 4 22.2 3 16.7 18 24.3 

Somewhat true 1 2.6 5 13.2 25 65.8 7 18.4 38 51.4 

Definitely true . . . . 4 50.0 4 50.0 8 10.8 

Total 4 5.4 20 27.0 36 48.6 14 18.9 74 100.0 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table SelfEfficacy_9 * 
SelfEfficacy_9_Af 

Spearman Correlation 0.5107 0.0913 0.3319 0.6896 

 

¶ Spearman Correlation Coefficient = 0.5107, which follows a positive monotonous 

relationship.  
 

Signed rank test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_SelfEfficacy_9 Signed Rank S 115.50 0.0255 

 

¶ Statistically significance differences (S = 115.50, p_value = 0.0255) were found between 

calculated difference and zero. We can reject null hypothesis because of the p-value is 

lower than 0.05.  
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Self-Efficacy_10. I get good marks in science 

 

 

¶ -ÏÒÅ ÔÈÁÎ τπϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÏÐÔÉÏÎ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ςυ 
participants maintained their answers on that option on both periods.  

 

SelfEfficacy_10 
Before 

Cyprus 

SelfEfficacy_10 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 1 20.0 1 20.0 2 40.0 1 20.0 5 6.8 

Somewhat false 1 12.5 3 37.5 3 37.5 1 12.5 8 10.8 

Somewhat true 3 6.3 10 20.8 25 52.1 10 20.8 48 64.9 

Definitely true . . 1 7.7 2 15.4 10 76.9 13 17.6 

Total 5 6.8 15 20.3 32 43.2 22 29.7 74 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table SelfEfficacy_10 
* SelfEfficacy_10_Af 

Spearman Correlation 0.3974 0.1084 0.1851 0.6098 
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¶ Spearman Correlation Coefficient = 0.3974 which follows a positive monotonous 
relationship.  

 

 Signed rank tes results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_SelfEfficacy_10 Signed Rank S 9.00 0.8784 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Self-Efficacy_11. Work in science classes is easy for me 

 

 

¶ -ÁÉÎ ÁÎÓ×ÅÒ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ςσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ 
ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

SelfEfficacy_11 
Before 

Cyprus 

SelfEfficacy_11 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 1 25.0 3 75.0 . . . . 4 5.4 

Somewhat false 1 5.6 3 16.7 14 77.8 . . 18 24.3 

Somewhat true 1 2.3 11 25.0 23 52.3 9 20.5 44 59.5 

Definitely true . . . . 4 50.0 4 50.0 8 10.8 

Total 3 4.1 17 23.0 41 55.4 13 17.6 74 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table SelfEfficacy_11 
* SelfEfficacy_11_Af 

Spearman Correlation 0.3807 0.0915 0.2013 0.5600 
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¶ Spearman Correlation Coefficient = 0.3807 which follows a positive monotonous 

relationship.  
  

Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_SelfEfficacy_11 Signed Rank S 86.00 0.2427 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.   
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Self-%ÆÆÉÃÁÃÙͺρςȢ )ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅ 

 

 

¶ -ÁÉÎ ÁÎÓ×ÅÒ ÉÓȱ $ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ςφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ 

responses of that option on both periods. Moreover, 15 participants degraded their 

ÁÎÓ×ÅÒ ÇÏÉÎÇ ÆÒÏÍ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÁÆÔÅÒ 4,3Ȣ  

 

SelfEfficacy_12 
Before 

Cyprus 

SelfEfficacy_12 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 26 72.2 7 19.4 3 8.3 . . 36 48.6 

Somewhat false 15 62.5 7 29.2 2 8.3 . . 24 32.4 

Somewhat true 5 41.7 5 41.7 2 16.7 . . 12 16.2 

Definitely true . . 1 50.0 . . 1 50.0 2 2.7 

Total 46 62.2 20 27.0 7 9.5 1 1.4 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table SelfEfficacy_12 
* SelfEfficacy_12_Af 

Spearman Correlation 0.2625 0.1166 0.0339 0.4912 

 

¶ Spearman Correlation Coefficient = 0.2625 which follows a weak positive monotonous 

relationship.  
 

 Signed rank rest results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_SelfEfficacy_12 Signed Rank S -133.5 0.0384 

 

¶ Statistically significance differences (S = -133.5, p_value = 0.0384) were found between 

calculated difference and zero. We can reject null hypothesis because of the p-value is 

lower than 0.05.  
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3.2.4. CAREER AWARENESS IN SCIENCE IN CYPRUS 

CareerAwar_13. Science-related careers that are available in the job market  

 

 

¶ -ÏÒÅ ÔÈÁÎ χπϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ 4,3 ÁÒÅ ÇÒÏÕÐÅÄ ÏÎ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ 

ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÏÐÔÉÏÎÓȢ  

4ÈÅÒÅ ÁÒÅ ρς ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ 

periods and, there are 14 participants that upgraded their answers going from 

Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÂÅÆÏÒÅ ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÁÆÔÅÒ 4,3Ȣ  

 

CareerAwar_13 
Before 

Cyprus 

CareerAwar_13 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 4 30.8 8 61.5 . . 1 7.7 13 17.6 

Somewhat informed 3 9.4 12 37.5 14 43.8 3 9.4 32 43.2 

Informed 1 4.5 6 27.3 8 36.4 7 31.8 22 29.7 

Very well informed . . 2 28.6 4 57.1 1 14.3 7 9.5 

Total 8 10.8 28 37.8 26 35.1 12 16.2 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table CareerAwar_13 
*CareerAwar_13_Af 

Spearman Correlation 0.4030 0.1000 0.2071 0.5990 

 

¶ Spearman Correlation Coefficient = 0.4030, which follows a positive monotonous 

relationship.  
 

Signed rank test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_CareerAwar_13 Signed Rank S 196.50 0.0322 

 

¶ 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 science-related careers  

 

¶ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱȟ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÏÐÔÉÏÎÓ ÁÒÅ ÑÕÉÔÅ ÓÉÍÉÌÁÒ ÉÎ 

number of answers in both periods.  

&ÕÒÔÈÅÒÍÏÒÅȟ ρρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ 

periods and 13 participants maintained their answeÒÓ ÏÆ Ȱ)ÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȟ ÁÌÓÏȢ  

CareerAwar_14 
Before 

Cyprus 

CareerAwar_14 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 5 27.8 7 38.9 5 27.8 1 5.6 18 24.3 

Somewhat informed 4 14.3 11 39.3 8 28.6 5 17.9 28 37.8 

Informed 5 19.2 7 26.9 13 50.0 1 3.8 26 35.1 

Very well informed . . 1 50.0 1 50.0 . . 2 2.7 

Total 14 18.9 26 35.1 27 36.5 7 9.5 74 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table CareerAwar_14 
*CareerAwar_14_Af 

Spearman Correlation 0.1131 0.1127 -0.1077 0.3339 
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¶ Spearman Correlation Coefficient = 0.1131, which do not follow monotonous relationship.  
  

 Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_CareerAwar_14 Signed Rank S 124.50 0.1472 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

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

 

 

¶ Orange, yellow and green light options recaps more than the 85% of the answers.  

&ÏÃÕÓÉÎÇ ÏÎ ÐÏÓÉÔÉÖÅ ÒÅÓÕÌÔÓȟ ρρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ)ÎÆÏÒÍÅÄȱ ÏÎ 

ÂÏÔÈ ÐÅÒÉÏÄÓȢ ρτ ÐÁÒÔÉÃÉÐÁÎÔÓ ÕÐÇÒÁÄÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ 

bÅÆÏÒÅ 4,3 ÔÏ Ȱ)ÎÆÏÒÍÅÄȱ ÁÆÔÅÒ ÁÎÓ×ÅÒÓ 4,3Ȣ  

 

CareerAwar_15 
Before 

Cyprus 

CareerAwar_15 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 5 25.0 8 40.0 6 30.0 1 5.0 20 27.0 

Somewhat informed 3 9.4 10 31.3 14 43.8 5 15.6 32 43.2 

Informed 3 14.3 5 23.8 11 52.4 2 9.5 21 28.4 

Very well informed . . . . . . 1 100.0 1 1.4 

Total 11 14.9 23 31.1 31 41.9 9 12.2 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table CareerAwar_15 
*CareerAwar_15_Af 

Spearman Correlation 0.2169 0.1146 -0.0078 0.4416 

 

¶ Spearman Correlation Coefficient = 0.2169, which do not follow a monotonous 
relationship.  

 

 Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_CareerAwar_15 Signed Rank S 313.50 0.0002 

 

¶ Statistically significance differences (S = 313.50, p_value = 0.0002). We can reject null 

hypothesis because of the p-value is lower than 0.05.   
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CareerAwar_16. Employers or companies that hire people to work in science -related 
careers  

 

 

¶ Following the same tendency as the question before, more than the 85% of the responses 

are grouped on 3 options.  

&ÕÒÔÈÅÒÍÏÒÅȟ ρρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ 

periods and 11 participants upgraded their answers goinÇ ÆÒÏÍ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ 

ÂÅÆÏÒÅ ÔÏ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÆÔÅÒ 4,3Ȣ  

 

CareerAwar_16 
Before 

Cyprus 

CareerAwar_16 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 11 35.5 11 35.5 6 19.4 3 9.7 31 41.9 

Somewhat informed 5 20.8 9 37.5 9 37.5 1 4.2 24 32.4 

Informed 2 11.1 6 33.3 7 38.9 3 16.7 18 24.3 

Very well informed . . . . . . 1 100.0 1 1.4 

Total 18 24.3 26 35.1 22 29.7 8 10.8 74 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Interval 

95% Upper 
Confidence 
Interval 

Cyprus Table CareerAwar_16 
*CareerAwar_16_Af 

Spearman Correlation 0.2773 0.1131 0.0556 0.4991 

 

¶ Spearman Correlation Coefficient = 0.2773, which follows a very weak positive 

monotonous relationship.  

  

 Signed rank test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus difference_CareerAwar_16 Signed Rank S 270.00 0.0012 

 

¶ Statistically significance differences (S = 270.00, p_value = 0.0012). We can reject null 

hypothesis because of the p-value is lower than 0.05.  
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3.2.5. COMPARISONS BEFORE ς AFTER 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.  

 

 

Interest in science  

 

Interest After - 
Interest Before 

Cyprus 

N Mean Std Min Q1 Median Q3 Max 

Interest_mean 74 3.05 0.44 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 

 

¶ 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 first questions block, we have Signed rank test results: 
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Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus diff_Interest_mean Signed Rank S 508.50 0.0002 

 

¶ 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 + item_12_rev): 

 

SelfEfficacy After - 
SelfEfficacy Before 

Cyprus 

N Mean Std Min Q1 Median Q3 Max 

SelfEfficacy_mean 74 2.89 0.62 1.00 2.50 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 

 

¶ 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 questions block, we have Signed rank test results: 

 

Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Cyprus diff_SelfEfficacy_mean Signed Rank S 346.50 0.0127 

 

¶ We detect statistically significant differences between self-efficacy mean before and after. 

This drives up to the idea that there are differences before and after TLS answers for 

questions related to self-efficacy.  
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Career Awareness in science 
 

CareerAwar After - CareerAwar Before 
Cyprus 

N Mean Std Min Q1 Median Q3 Max 

CareerAwar_mean 74 2.09 0.65 1.00 1.50 2.00 2.75 3.75 

CareerAwar_mean_Af 74 2.43 0.76 1.00 1.75 2.25 3.00 4.00 

diff_CareerAwar_mean 74 0.34 0.81 -1.75 -0.25 0.25 0.75 2.50 

 

¶ 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 block, we have Signed rank test results: 

Tests for Location: Mu0=0 

Country VarName Test for Location Label for Test Statistic Test Statistic P Value 

Cyprus diff_CareerAwar_mean Signed Rank S 483.00 0.0008 

 

¶ 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 the p-value is 

lower than 0.05. This drives up to the idea that there are differences before 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  
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Italy 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

Interest_1. I really like science Before 1 2.8 3 8.3 19 52.8 13 36.1 36 

After 1 2.8 3 8.3 22 61.1 10 27.8 36 

Interest_2. Doing science is one of my 
favourite activities 

Before 1 2.8 5 13.9 19 52.8 11 30.6 36 

After 1 2.8 6 16.7 20 55.6 9 25.0 36 

Interest_3. I enjoy science courses Before 2 5.6 2 5.6 20 55.6 12 33.3 36 

After 1 2.8 5 13.9 23 63.9 7 19.4 36 

Interest_4. I would like to find out 
much more about some of the things 
we deal with in our science class 

Before 1 2.8 2 5.6 15 41.7 18 50.0 36 

After 
. . 3 8.3 19 52.8 14 38.9 36 

Interest_5. Science is very relevant to 
me 

Before 1 2.8 2 5.6 18 50.0 15 41.7 36 

After . . 4 11.1 21 58.3 11 30.6 36 

Interest_6. Science is important for 
helping us to understand the natural 
world 

Before 1 2.8 1 2.8 13 36.1 21 58.3 36 

After 
. . 2 5.6 13 36.1 21 58.3 36 

Interest_7. Science is valuable to society Before 1 2.8 1 2.8 12 33.3 22 61.1 36 

After . . . . 11 30.6 25 69.4 36 

Interest_8. I find that science helps me 
to understand the things around me 

Before 1 2.8 . . 17 47.2 18 50.0 36 

After . . 1 2.8 14 38.9 21 58.3 36 

 

¶ &ÏÃÕÓÅÄ ÏÎ ÔÈÅ ÆÉÒÓÔ ÑÕÅÓÔÉÏÎ Ȱ) ÒÅÁÌÌÙ ÌÉËÅ ÓÃÉÅÎÃÅȱȟ ÁÂÏÕÔ ψυϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ 

ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ!ÇÒÅÅȱ ×ÉÔÈ Á υςȢψϷ "ÅÆÏÒÅ 

and 61.1% After TLS.  
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Self -Efficacy in science 
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Italy 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

SelfEfficacy_9. Compared to 
others of my age I am good at 
science classes 

Before 3 8.3 20 55.6 12 33.3 1 2.8 36 

After 
1 2.8 21 58.3 12 33.3 2 5.6 36 

SelfEfficacy_10. I get good 
marks in science 

Before 1 2.8 7 19.4 24 66.7 4 11.1 36 

After 1 2.8 8 22.2 24 66.7 3 8.3 36 

SelfEfficacy_11. Work in 
science classes is easy for me 

Before 5 13.9 21 58.3 9 25.0 1 2.8 36 

After 4 11.1 17 47.2 15 41.7 . . 36 

SelfEfficacy_12. I'm hopeless 
when it comes to science 

Before 9 25.0 22 61.1 4 11.1 1 2.8 36 

After 8 22.2 22 61.1 5 13.9 1 2.8 36 

 

¶ For questions 9, 10, 11 referring to the Self-%ÆÆÉÃÁÃÙ ÇÒÏÕÐȟ ÃÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ 
ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÇÒÏÕÐÓ ÂÅÔ×ÅÅÎ φπ ÁÎÄ χπ ÐÅÒÃÅÎÔ ÏÆ ÔÏÔÁÌ ÒÅÓÐÏÎÓÅÓȢ  

(Ï×ÅÖÅÒȟ ÉÎ ÑÕÅÓÔÉÏÎ ρς Ȱ)ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅȱȟ ×Å ÃÁÎ ÓÅÅ ÔÈÁÔ ÍÏÓÔ 
common ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÔÈÁÔ ÇÒÏÕÐÓ ÎÅÁÒ ψσϷ ÏÆ ÔÈÅ 
answers in both periods.  
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Career Awareness in science 
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Italy 

No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

Total N % N % N % N % 

CareerAwar_13. Science-related 
careers that are available in the 
job market 

Before 4 11.1 23 63.9 9 25.0 . . 36 

After 
4 11.1 21 58.3 10 27.8 1 2.8 36 

CareerAwar_14. Where to find 
information about science-related 
careers 

Before 11 30.6 16 44.4 8 22.2 1 2.8 36 

After 
8 22.2 12 33.3 15 41.7 1 2.8 36 

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

Before 13 36.1 14 38.9 8 22.2 1 2.8 36 

After 
4 11.1 14 38.9 17 47.2 1 2.8 36 

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

Before 19 52.8 15 41.7 2 5.6 . . 36 

After 12 33.3 17 47.2 7 19.4 . . 36 

 

¶ All four questions act at the same direction. Near 60% of answers are found in 
Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÃÁÔÅÇÏÒÉÅÓȢ  
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3.3.2. INTEREST IN SCIENCE IN ITALY 

Interest_1. I really like science  

 

 

¶ &ÏÃÕÓÉÎÇ ÏÎ ÙÅÌÌÏ× ÂÕÂÂÌÅÓ ɉȰ!ÇÒÅÅȱ ÁÎÓ×ÅÒɊȟ ρψ ÏÆ ρω ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ 
their responses on both periods. This means a 50% on a global representation and a 
94.7% in a relative sphere.  

&ÕÒÔÈÅÒÍÏÒÅȟ ÆÏÃÕÓÉÎÇ ÎÏ× ÏÎ ÌÉÇÈÔ ÂÌÕÅ ÂÕÂÂÌÅÓ ɉȰ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÓ×ÅÒÓɊȟ ρπ ÏÆ ρσ 
initial participants maintained their responses on both periods. This means a 27% on a 
global sphere and a 76.9% in a relative sphere.  

 

Interest_1 Before 

Italy 

Interest_1 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree . . . . 1 100.0 . . 1 2.8 

Disagree . . 3 100.0 . . . . 3 8.3 

Agree 1 5.3 . . 18 94.7 . . 19 52.8 

Strongly agree . . . . 3 23.1 10 76.9 13 36.1 

Total 1 2.8 3 8.3 22 61.1 10 27.8 36 100.0 
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 Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_1 * 
Interest_1_Af 

Spearman 
Correlation 

0.8231 0.0701 0.6856 0.9605 

 

¶ Spearman Correlation Coefficient = 0.8231, follows a positive monotonous relationship.  

 

Signed Rank test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_1 Signed Rank S -3.00 0.5625 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_2. Doing science is one of my favourite activities  

 

 

¶ &ÏÃÕÓÉÎÇ ÏÎ Ȱ!ÇÒÅÅȱ ÁÎÓ×ÅÒÓȢ ρτ ÏÆ ρω ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÎ 
ÂÏÔÈ ÐÅÒÉÏÄÓȢ !ÌÓÏȟ ÆÏÃÕÓÉÎÇ ÎÏ× ÏÎ ÌÉÇÈÔ ÂÌÕÅ ÂÕÂÂÌÅÓ ɉȰ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÓ×ÅÒÓɊȟ χ ÏÆ ρρ 
initial participants also maintained their responses on both periods.  

 

Interest_2 Before 

Italy 

Interest_2 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree . . . . 1 100.0 . . 1 2.8 

Disagree 1 20.0 3 60.0 1 20.0 . . 5 13.9 

Agree . . 3 15.8 14 73.7 2 10.5 19 52.8 

Strongly agree . . . . 4 36.4 7 63.6 11 30.6 

Total 1 2.8 6 16.7 20 55.6 9 25.0 36 100.0 

 

Spearman Correlation results:  

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_2 * 
Interest_2_Af 

Spearman 
Correlation 

0.6623 0.0951 0.4758 0.8488 
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¶ Spearman Correlation Coefficient = 0.6623, follows a positive monotonous relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_2 Signed Rank S -9.00 0.6133 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_3. I enjoy science courses  

 

 

¶ Ȱ!ÇÒÅÅȱ ÉÓ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ρφ ÏÆ ςπ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓȟ 
ÁÎÓ×ÅÒÅÄ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÁÎÄ φ ÏÆ ρς ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓȟ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ 
ÁÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÁÎÄ Ȱ!ÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ  

 

Interest_3 Before 

Italy 

Interest_3 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

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 10.0 16 80.0 2 10.0 20 55.6 

Strongly agree . . 1 8.3 6 50.0 5 41.7 12 33.3 

Total 1 2.8 5 13.9 23 63.9 7 19.4 36 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_3 * 
Interest_3_Af 

Spearman 
Correlation 

0.4853 0.1516 0.1881 0.7824 

 

¶ Spearman Correlation Coefficient = 0.4853, follows a positive monotonous relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_3 Signed Rank S -16.50 0.2432 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_4. I would like to find out much more about some of the things we deal with in 
our science class 

 

 

¶ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÒÅ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 

&ÉÒÓÔÌÙȟ ρρ ÏÆ ρψ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ χ ÏÆ ρψ 
ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ͼ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÁÎÄ Ȱ!ÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ &ÉÎÁÌÌÙȟ 
ρρ ÏÆ ρυ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

Interest_4 Before 

Italy 

Interest_4 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Strongly disagree . . . . 1 100.0 1 2.8 

Disagree 1 50.0 1 50.0 . . 2 5.6 

Agree 2 13.3 11 73.3 2 13.3 15 41.7 

Strongly agree . . 7 38.9 11 61.1 18 50.0 

Total 3 8.3 19 52.8 14 38.9 36 100.0 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_4 * 
Interest_4_Af 

Spearman 
Correlation 

0.4635 0.1502 0.1692 0.7579 

 

¶ Spearman Correlation Coefficient = 0.4635, follows a positive monotonous relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_4 Signed Rank S -13.00 0.4602 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero. 
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Interest_5. Science is very relevant to me  

 

 

¶ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÒÅ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ answers on both periods. 

&ÉÒÓÔÌÙȟ χ ÏÆ ρυ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ψ ÏÆ ρυ 
ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ͼ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÁÎÄ Ȱ!ÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ &ÉÎÁÌÌÙȟ 
ρσ ÏÆ ρψ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏth periods.  

 

Interest_5 Before 

Italy 

Interest_5 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Strongly disagree . . . . 1 100.0 1 2.8 

Disagree 2 100.0 . . . . 2 5.6 

Agree 2 11.1 13 72.2 3 16.7 18 50.0 

Strongly agree . . 8 53.3 7 46.7 15 41.7 

Total 4 11.1 21 58.3 11 30.6 36 100.0 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_5 * 
Interest_5_Af 

Spearman 
Correlation 

0.3785 0.1696 0.0461 0.7109 

 

¶ Sparman Correlation Coefficient = 0.3785, follows a positive monotonous relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_5 Signed Rank S -17.50 0.3367 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  

 

  



 

Page 108 of 404 
 

Interest_6. Science is important for helping us to understand the natural world  

 

 

¶ &ÏÃÕÓÉÎÇ ÏÎ ÌÉÇÈÔ ÂÌÕÅ ÂÕÂÂÌÅÓȟ ρφ ÏÆ ςρ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ 
ÂÏÔÈ ÐÅÒÉÏÄÓȢ !ÌÓÏȟ ω ÏÆ ρσ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ͼ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÔÏÏȢ  

 

Interest_6 Before 

Italy 

Interest_6 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Strongly disagree . . . . 1 100.0 1 2.8 

Disagree 1 100.0 . . . . 1 2.8 

Agree . . 9 69.2 4 30.8 13 36.1 

Strongly agree 1 4.8 4 19.0 16 76.2 21 58.3 

Total 2 5.6 13 36.1 21 58.3 36 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_6 * 
Interest_6_Af 

Spearman 
Correlation 

0.3969 0.1648 0.0740 0.7198 
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Interest_6. Science is important for helping us to understand the natural world
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¶ Spearman Correlation Coefficient = 0.3969, follows a positive monotonous relationship. 
 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_6 Signed Rank S 0.50 1.0000 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  

  



 

Page 110 of 404 
 

Interest_7. Science is valuable to society  

 

 

¶ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÉÓ ÔÈÅ ÍÏÓÔ ÁÎÓ×ÅÒÅÄ ÏÐÔÉÏÎȢ 
 
ρω ÏÆ ςς ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ -ÏÒÅÏÖÅÒȟ χ ÏÆ ρς 
ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄȟ ÁÌÓÏȟ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

Interest_7 Before 

Italy 

Interest_7 After 

Total Agree 
Strongly 

agree 

N % N % N % 

Strongly disagree . . 1 100.0 1 2.8 

Disagree 1 100.0 . . 1 2.8 

Agree 7 58.3 5 41.7 12 33.3 

Strongly agree 3 13.6 19 86.4 22 61.1 

Total 11 30.6 25 69.4 36 100.0 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_7 * 
Interest_7_Af 

Spearman 
Correlation 

0.4434 0.1548 0.1401 0.7468 
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Interest_7. Science is valuable to society
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¶ Spearman Correlation Coefficient = 0.4434, follows a positive monotonous relationship.  
 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_7 Signed Rank S 12.50 0.2734 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_8. I find that science helps me to understand the things around me  

 

 

¶ ρτ ÏÆ ρψ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ χ ÐÁÒÔÉÃÉÐÁÎÔÓ 
ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ 
&ÉÎÁÌÌÙȟ ω ÏÆ ρχ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓȟ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ Ðeriods.  

 

Interest_8 Before 

Italy 

Interest_8 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Strongly disagree . . 1 100.0 . . 1 2.8 

Agree 1 5.9 9 52.9 7 41.2 17 47.2 

Strongly agree . . 4 22.2 14 77.8 18 50.0 

Total 1 2.8 14 38.9 21 58.3 36 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Italy Table Interest_8 * 
Interest_8_Af 

Spearman 
Correlation 

0.4176 0.1438 0.1357 0.6995 
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Interest_8. I f ind that science helps me to understand the things around me
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¶ Spearman Correlation Coefficient = 0.4176, follows a positive monotonous relationship.  
 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_Interest_8 Signed Rank S 13.00 0.4602 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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3.3.3. SELF-EFFICACY IN SCIENCE IN ITALY 

Self-Efficacy_9. Compared to others of my age I am good at science classes 

 

 

¶ ! ÍÁÊÏÒ ÐÁÒÔ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÉÓ ÆÏÃÕÓÅÄ ÏÎ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱȢ ρτ ÏÆ 
ςπ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 
  
-ÏÒÅÏÖÅÒȟ χ ÏÆ ρς ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 

 

SelfEfficacy_9 
Before 

Italy 

SelfEfficacy_9 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false . . 2 66.7 1 33.3 . . 3 8.3 

Somewhat false 1 5.0 14 70.0 4 20.0 1 5.0 20 55.6 

Somewhat true . . 5 41.7 7 58.3 . . 12 33.3 

Definitely true . . . . . . 1 100.0 1 2.8 

Total 1 2.8 21 58.3 12 33.3 2 5.6 36 100.0 

Spearman Correlation results:  

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table SelfEfficacy_9 * 
SelfEfficacy_9_Af 

Spearman 
Correlation 

0.3364 0.16.6 0.3364 0.6511 
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¶ Spearman Correlation Coefficient = 0.3364, follows a positive monotonous relationship. 
 

Signed Rank Test results: 

  Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_SelfEfficacy_9 Signed Rank S 13.50 0.3810 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Self-Efficacy_10. I get good marks in science 

 

 

¶ -ÏÓÔ ÁÎÓ×ÅÒÅÄ ÏÐÔÉÏÎ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÒÅÐÒÅÓÅÎÔÉÎÇ ÕÐ ÔÏ χπϷ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ !ÌÓÏȟ 
17 of 24 initial participants answered that option on both periods.  

 

SelfEfficacy_10 
Before 

Italy 

SelfEfficacy_10 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false . . . . 1 100.0 . . 1 2.8 

Somewhat false . . 4 57.1 3 42.9 . . 7 19.4 

Somewhat true 1 4.2 4 16.7 17 70.8 2 8.3 24 66.7 

Definitely true . . . . 3 75.0 1 25.0 4 11.1 

Total 1 2.8 8 22.2 24 66.7 3 8.3 36 100.0 

 

 

Spearman Correlation results:  

Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table SelfEfficacy_10 
* SelfEfficacy_10_Af 

Spearman 
Correlation 

0.3579 0.1326 0.0981 0.6177 
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SelfEff icacy_10. I get good marks in science
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¶ Spearman Correlation Coefficient = 0.3579, follows a positive monotonous relationship.  
 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_SelfEfficacy_10 Signed Rank S -6.50 0.7999 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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Self-Efficacy_11. Work in science classes is easy for me 

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  
 
&ÉÒÓÔÌÙȟ χ ÏÆ ω ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ φ ÏÆ ςρ 
ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÆÒÏÍ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÁÆÔÅÒ 
TLS.  
 
&ÉÎÁÌÌÙȟ ρς ÏÆ ςρ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ.  

 

SelfEfficacy_11 
Before 

Italy 

SelfEfficacy_11 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 

N % N % N % N % 

Definitely false 1 20.0 3 60.0 1 20.0 5 13.9 

Somewhat false 3 14.3 12 57.1 6 28.6 21 58.3 

Somewhat true . . 2 22.2 7 77.8 9 25.0 

Definitely true . . . . 1 100.0 1 2.8 

Total 4 11.1 17 47.2 15 41.7 36 100.0 

 

 

Spearman Correlation results: 
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SelfEff icacy_11. Work in science classes is easy for me
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table SelfEfficacy_11 
* SelfEfficacy_11_Af 

Spearman 
Correlation 

0.4598 0.1322 0.2006 0.7190 

 

¶ Spearman Correlation Coefficient = 0.4598, follows a positive monotonous relationship.  
 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_SelfEfficacy_11 Signed Rank S 20.00 0.3629 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  

 

 

 

 

Self-%ÆÆÉÃÁÃÙͺρςȢ )ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅ 
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¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱȢ ρυ ÏÆ ςς ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ 
maintained their responses on that answer on both periods.  

 

SelfEfficacy_12 
Before 

Italy 

SelfEfficacy_12 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 3 33.3 4 44.4 2 22.2 . . 9 25.0 

Somewhat false 5 22.7 15 68.2 2 9.1 . . 22 61.1 

Somewhat true . . 3 75.0 1 25.0 . . 4 11.1 

Definitely true . . . . . . 1 100.0 1 2.8 

Total 8 22.2 22 61.1 5 13.9 1 2.8 36 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table SelfEfficacy_12 
* SelfEfficacy_12_Af 

Spearman 
Correlation 

0.2170 0.1860 -0.1475 0.5816 

 

¶ Spearman Correlation Coefficient = 0.2170, follows a positive monotonous relationship.  
 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_SelfEfficacy_12 Signed Rank S 8.00 0.6203 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
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  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ ρσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÁÔ ÏÐÔÉÏÎ ÏÎ 
both periods. Moreover, there are 6 participants that improved their answers going from 
Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÔÏ Ȱ)ÎÆÏÒÍÅÄȱȢ %ÉÔÈÅÒ ×ÁÙȟ ÔÈÅÒÅ ÁÒÅ φ ÐÁÒÔÉÃÉÐants that went worse 
ÆÒÏÍ Ȱ)ÎÆÏÒÍÅÄȱ ÔÏ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ  

 

CareerAwar_13 
Before 

Italy 

CareerAwar_13 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 1 25.0 2 50.0 1 25.0 . . 4 11.1 

Somewhat informed 3 13.0 13 56.5 6 26.1 1 4.3 23 63.9 

Informed . . 6 66.7 3 33.3 . . 9 25.0 

Total 4 11.1 21 58.3 10 27.8 1 2.8 36 100.0 

 

Spearman Correlation results: 
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CareerAwar_13. Science-related careers that are available in the job market
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table CareerAwar_13 
* CareerAwar_13_Af 

Spearman 
Correlation 

0.1332 0.1542 -0.1691 0.4356 

 

¶ Spearman Correlation Coefficient = 0.1332, follows a weak positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_CareerAwar_13 Signed Rank S 14.00 0.5211 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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CareerAwar_14. Where to find information about science -related careers  

 

 

¶ .ÅÁÒ ωπϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÉÎ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱȟ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÎÄ 
Ȱ)ÎÆÏÒÍÅÄȱ ÃÁÔÅÇÏÒÉÅÓȢ -ÏÒÅÏÖÅÒȟ ÔÈÅÒÅ ÁÒÅ χ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ 
ÇÏÉÎÇ ÆÒÏÍ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÔÏ Ȱ)ÎÆÏÒÍÅÄȱȢ  

 

CareerAwar_14 
Before 

Italy 

CareerAwar_14 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 4 36.4 4 36.4 3 27.3 . . 11 30.6 

Somewhat informed 4 25.0 5 31.3 7 43.8 . . 16 44.4 

Informed . . 2 25.0 5 62.5 1 12.5 8 22.2 

Very well informed . . 1 100.0 . . . . 1 2.8 

Total 8 22.2 12 33.3 15 41.7 1 2.8 36 100.0 

 

 

Spearman Correlation results: 
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CareerAwar_14. Where to f ind information about science-related careers
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table CareerAwar_14 
* CareerAwar_14_Af 

Spearman 
Correlation 

0.3585 0.1397 0.0801 0.6275 

 

¶ Spearman Correlation Coefficient = 0.3585, follows a positive monotonous relationship.  
 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_CareerAwar_14 Signed Rank S 49.00 0.0883 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  

 

  



 

Page 125 of 404 
 

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

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱȟ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÏÎ 
both periods. 
 
χ ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÔÏ Ȱ3ÏÍÅ×ÈÁÔ 
ÉÎÆÏÒÍÅÄȱ ÁÎÄȟ ÂÙ ÔÈÅ ÏÔÈÅÒ ×ÁÙȟ ψ ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ 
Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÔÏ Ȱ)ÎÆÏÒÍÅÄȱȢ  

 

CareerAwar_15 
Before 

Italy 

CareerAwar_15 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 1 7.7 7 53.8 5 38.5 . . 13 36.1 

Somewhat informed 3 21.4 3 21.4 8 57.1 . . 14 38.9 

Informed . . 4 50.0 4 50.0 . . 8 22.2 

Very well informed . . . . . . 1 100.0 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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CareerAwar_15. The steps students need to take if  they want a science-related science
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table CareerAwar_15 
* CareerAwar_15_Af 

Spearman 
Correlation 

0.1921 0.1582 -0.1181 0.5022 

 

¶ Spearman Correlation Coefficient = 0.1921, follows a weak positive monotonous 
relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_CareerAwar_15 Signed Rank S 108.50 0.0032 

 

¶ There are statistically significance differences (S = 108.50; p-value = 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  

 

 
¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ 
ÉÎÆÏÒÍÅÄȱȢ χ ÏÆ ρυ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÎ Ȱ3ÏÍÅ×ÈÁÔ 
ÉÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ψ ÏÆ ρω ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄȟ ÁÌÓÏȟ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ 
ÏÎ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ &ÉÎÁÌÌÙȟ ω ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ 
ÇÏÉÎÇ ÆÒÏÍ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÆÔÅÒ 4,3Ȣ   
 

CareerAwar_16 
Before 

Italy 

CareerAwar_16 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

N % N % N % N % 

No well informed 8 42.1 9 47.4 2 10.5 19 52.8 

Somewhat informed 4 26.7 7 46.7 4 26.7 15 41.7 

Informed . . 1 50.0 1 50.0 2 5.6 

Total 12 33.3 17 47.2 7 19.4 36 100.0 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table CareerAwar_16 
* CareerAwar_16_Af 

Spearman 
Correlation 

0.2845 0.1531 -0.0156 0.5845 
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¶ Spearman Correlation Coefficient = 0.2845, follows a weak positive monotonous 
relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy difference_CareerAwar_16 Signed Rank S 57.50 0.0247 

 

¶ There are statistically significance differences (S = 57.50; p.-value = 0.0247) between 
calculated difference and zero.  
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3.3.5. 5.1.5. COMPARISONS BEFORE ς AFTER 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.  

 

 

Interest in science  

 

Interest After - 
Interest Before 

Italy 

N Mean Std Min Q1 Median Q3 Max 

Interest_mean 36 3.33 0.56 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 

 

¶ Comparing means on both groups we can see that there are no big differences between 
groups, mean difference is -0.03. 

 

 

 

To conclude that there are statistically differences on ratings before and after TLS for the first 
questions block, we have Signed Rank test:  
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Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy diff_Interest_mean Signed Rank S -97.50 0.0206 

 

¶ There are statistically significant differences between Interest mean before and after. We 
can reject null hypothesis because of the p-value. It is lower than 0.05 so, this drives us to 
the idea that there are differences before and after TLS answers for questions related to 
science interest.  
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Self-Efficacy in science 

 

SelfEfficacy After - 
SelfEfficacy Before 

Italy 

N Mean Std Min Q1 Median Q3 Max 

SelfEfficacy_mean 36 2.60 0.51 1.25 2.25 2.50 3.00 3.75 

SelfEfficacy_mean_Af 36 2.64 0.44 1.50 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 

 

¶ Comparing means on both groups we can observe that both groups have, more or less, the 
same mean. Self-Efficacy difference mean is 0.03.  

  

To conclude that there are not statistically differences on rating before and after TLS for Italy for 

the second questions block, we have Signed rank test results: 

 

Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Italy diff_SelfEfficacy_mean Signed Rank S 34.50 0.4545 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. The p-value 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 self-efficacy.  
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Career Awareness in science 
  

CareerAwar After - CareerAwar Before 
Italy 

N Mean Std Min Q1 Median Q3 Max 

CareerAwar_mean 36 1.89 0.54 1.00 1.50 1.88 2.25 3.00 

CareerAwar_mean_Af 36 2.19 0.59 1.00 1.75 2.25 2.50 3.50 

diff_CareerAwar_mean 36 0.30 0.58 -1.00 0.00 0.25 0.50 2.00 

 

¶ 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 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 Location Label for Test Statistic Test Statistic P Value 

Italy diff_CareerAwar_mean Signed Rank S 131.50 0.0024 

¶ There are statistically significant differences (S = 131.50; p-value = 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 differences 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 the bubble results may be different. 
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3.4.1. GENERAL RESULTS IN SLOVENIA 

Interest in science  
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Slovenia 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

Interest_1. I really like science Before . . 2 2.4 24 29.3 56 68.3 82 

After 1 1.2 3 3.7 30 36.6 48 58.5 82 

Interest_2. Doing science is one of my 
favourite activities 

Before 3 3.7 7 8.5 36 43.9 36 43.9 82 

After 2 2.4 17 20.7 32 39.0 31 37.8 82 

Interest_3. I enjoy science courses Before 2 2.4 2 2.4 32 39.0 46 56.1 82 

After 2 2.4 10 12.2 34 41.5 36 43.9 82 

Interest_4. I would like to find out 
much more about some of the things 
we deal with in our science class 

Before 1 1.2 10 12.2 23 28.0 48 58.5 82 

After 
2 2.4 8 9.8 24 29.3 48 58.5 82 

Interest_5. Science is very relevant to 
me 

Before 1 1.2 6 7.3 27 32.9 48 58.5 82 

After . . 5 6.1 29 35.4 48 58.5 82 

Interest_6. Science is important for 
helping us to understand the natural 
world 

Before . . 3 3.8 23 29.5 52 66.7 78 

After 
. . 1 1.2 17 21.0 63 77.8 81 

Interest_7. Science is valuable to society Before . . 6 7.6 24 30.4 49 62.0 79 

After 2 2.5 5 6.3 40 50.0 33 41.3 80 

Interest_8. I find that science helps me 
to understand the things around me 

Before 1 1.3 3 3.8 26 32.5 50 62.5 80 

After 2 2.4 5 6.1 27 32.9 48 58.5 82 

 

¶ Focused on the first question Ȱ) ÒÅÁÌÌÙ ÌÉËÅ ÓÃÉÅÎÃÅȱ, about 60% of the answers are divided 
ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  
 
&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ×ÉÔÈ Á φψȢσϷ 
Before and 58.5% After TLS.   
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Self-Efficacy in science 
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Slovenia 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

SelfEfficacy_9. Compared to 
others of my age I am good at 
science classes 

Before . . 5 6.9 32 44.4 35 48.6 72 

After 
1 1.5 5 7.7 30 46.2 29 44.6 65 

SelfEfficacy_10. I get good 
marks in science 

Before 1 1.4 2 2.9 24 34.3 43 61.4 70 

After 2 3.1 5 7.7 17 26.2 41 63.1 65 

SelfEfficacy_11. Work in 
science classes is easy for me 

Before 2 2.8 12 16.9 27 38.0 30 42.3 71 

After 2 3.1 12 18.5 29 44.6 22 33.8 65 

SelfEfficacy_12. I'm hopeless 
when it comes to science 

Before 4 5.7 6 8.6 8 11.4 52 74.3 70 

After 3 4.7 3 4.7 14 21.9 44 68.8 64 

 

¶ For questions 9, 10 and 11 referring to the Self-%ÆÆÉÃÁÃÙ ÇÒÏÕÐȟ ÃÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ 
ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÇÒÏÕÐÓ ÂÅÔ×ÅÅÎ χπϷ ÏÆ ÔÏÔÁÌ ÒÅÓÐÏÎÓÅÓȢ  
 
However, in question 12 Ȱ)ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅȱ, we can see that most 
ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅȟ ÁÌÓÏȟ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ   
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Career Awareness in science 
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Slovenia 

No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

Total N % N % N % N % 

CareerAwar_13. Science-related 
careers that are available in the 
job market 

Before 15 20.3 14 18.9 21 28.4 24 32.4 74 

After 
4 6.2 16 24.6 32 49.2 13 20.0 65 

CareerAwar_14. Where to find 
information about science-related 
careers 

Before 11 15.5 9 12.7 23 32.4 28 39.4 71 

After 
4 7.3 12 21.8 24 43.6 15 27.3 55 

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

Before 24 33.8 15 21.1 18 25.4 14 19.7 71 

After 
8 14.3 12 21.4 22 39.3 14 25.0 56 

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

Before 34 47.9 8 11.3 19 26.8 10 14.1 71 

After 11 20.4 14 25.9 14 25.9 15 27.8 54 

 

¶ 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. I really like science  

 

 

¶ &ÏÃÕÓÉÎÇ ÏÎ ÌÉÇÈÔ ÂÌÕÅ ÂÕÂÂÌÅÓ ɉȰ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÓ×ÅÒɊȟ σψ ÏÆ υφ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ 
ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÎ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

-ÏÒÅÏÖÅÒȟ ρς ÏÆ ςτ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÁÎÄȟ ρχ ÏÆ ςτ 
participants improved thÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ 
after TLS.  

 

Interest_1 
Before 

Slovenia 

Interest_1 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Disagree . . . . 1 50.0 1 50.0 2 2.4 

Agree 1 4.2 2 8.3 12 50.0 9 37.5 24 29.3 

Strongly agree . . 1 1.8 17 30.4 38 67.9 56 68.3 

Total 1 1.2 3 3.7 30 36.6 48 58.5 82 100.0 

 

Spearman Correlation results:  
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_1 * 
Interest_1_Af 

Spearman 
Correlation 

0.2917 0.1083 0.0793 0.5040 

 

¶ Spearman Correlation Coefficient = 0.2917, follows a positive monotonous relationship.  

 

Signes Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_1 Signed Rank S -83.00 0.0870 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_2. Doing science is one of my favourite activities  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÄ Ȱ!ÇÒÅÅȱȢ ρω ÏÆ σφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ 
ÔÈÅÉÒ ÁÎÓ×ÅÒ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ρχ ÏÆ σφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄȟ ÁÌÓÏȟ 
ÔÈÅÉÒ ÁÎÓ×ÅÒ ÏÆ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ &ÉÎÁÌÌÙȟ ρρ ÏÆ σφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÍÐÒÏÖÅd their 
ÁÎÓ×ÅÒÓ ÇÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ   

 

Interest_2 Before 

Slovenia 

Interest_2 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree . . . . 2 66.7 1 33.3 3 3.7 

Disagree . . 4 57.1 2 28.6 1 14.3 7 8.5 

Agree . . 9 25.0 17 47.2 10 27.8 36 43.9 

Strongly agree 2 5.6 4 11.1 11 30.6 19 52.8 36 43.9 

Total 2 2.4 17 20.7 32 39.0 31 37.8 82 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_2 * 
Interest_2_Af 

Spearman 
Correlation 

0.2491 0.1082 0.0370 0.4612 

 

¶ Spearman Correlation Coefficient = 0.2491, follows a positive monotonous relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_2 Signed Rank S -104.5 0.1693 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_3. I enjoy science courses  

 

 

¶ 21 of 46 initial participants maintained their answers on both ÐÅÒÉÏÄÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ 
!ÌÓÏȟ ρρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 

 

Interest_3 Before 

Slovenia 

Interest_3 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree . . . . 1 50.0 1 50.0 2 2.4 

Disagree . . . . 1 50.0 1 50.0 2 2.4 

Agree 1 3.1 7 21.9 11 34.4 13 40.6 32 39.0 

Strongly agree 1 2.2 3 6.5 21 45.7 21 45.7 46 56.1 

Total 2 2.4 10 12.2 34 41.5 36 43.9 82 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_3 * 
Interest_3_Af 

Spearman 
Correlation 

0.0834 0.1094 -0.1311 0.2979 
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¶ 3ÐÅÁÒÍÁÎ #ÏÒÒÅÌÁÔÉÏÎ #ÏÅÆÆÉÃÉÅÎÔ Ѐ πȢπψστȟ ×ÈÉÃÈ ÄÏÎȭÔ ÆÏÌÌÏ× Á ÐÏÓÉÔÉÖÅ ÍÏÎÏÔÏÎÏÕÓ 
relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_3 Signed Rank S -196.0 0.0395 

 

¶ We detect statistically differences (S = -196.0; p-value = 0.0395) between calculated 
difference and zero.  
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Interest_4. I would like to find out much more about some of the things we deal with in 
our science class 

 

 

¶ -ÏÓÔ ÁÎÓ×ÅÒÓ ÁÒÅ ÌÏÃÁÔÅÄ ÏÎ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ σσ ÏÆ τψ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ 
ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

Interest_4 Before 

Slovenia 

Interest_4 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree . . . . 1 100.0 . . 1 1.2 

Disagree . . 5 50.0 2 20.0 3 30.0 10 12.2 

Agree 2 8.7 1 4.3 8 34.8 12 52.2 23 28.0 

Strongly agree . . 2 4.2 13 27.1 33 68.8 48 58.5 

Total 2 2.4 8 9.8 24 29.3 48 58.5 82 100.0 

 

 

Spearman Correlation results:  
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_4 * 
Interest_4_Af 

Spearman 
Correlation 

0.3303 0.1071 0.1203 0.5402 

 

¶ Spearman Correlation Coefficient = 0.3303, which follows a positive monotonous 
relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_4 Signed Rank S 0.00 1.0000 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_5. Science is very relevant to me  

 

 

¶ στ ÏÆ τψ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÐÔÉÏÎ ÏÎ ÂÏÔÈ 
ÐÅÒÉÏÄÓȢ !ÌÓÏȟ ρφ ÏÆ ςχ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄȟ ÁÌÓÏȟ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÎ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ 
periods.  

 

Interest_5 Before 

Slovenia 

Interest_5 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Strongly disagree . . . . 1 100.0 1 1.2 

Disagree . . 3 50.0 3 50.0 6 7.3 

Agree 1 3.7 16 59.3 10 37.0 27 32.9 

Strongly agree 4 8.3 10 20.8 34 70.8 48 58.5 

Total 5 6.1 29 35.4 48 58.5 82 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_5 * 
Interest_5_Af 

Spearman 
Correlation 

0.2213 0.1101 0.0056 0.4371 

 

¶ Spearman Correlation Coefficient = 0.2213, which follows a positive monotonous 
relationship.  

  

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_5 Signed Rank S 14.50 0.7797 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_6. Science is important for helping us to understand the natural world  

 

 

¶ 4ÈÅÒÅ ÁÒÅ ÎÏ ÁÎÓ×ÅÒÓ ÆÏÒ Ȱ3ÔÒÏÎÇÌÙ ÄÉÓÁÇÒÅÅȱ ÏÐÔÉÏÎȢ  

-ÏÒÅÏÖÅÒȟ τυ ÏÆ υρ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ 
ÂÏÔÈ ÐÅÒÉÏÄÓ ÁÎÄ ρτ ÏÆ ςσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ 
4,3 ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÆter TLS.   

 

Interest_6 
Before 

Slovenia 

Interest_6 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Disagree . . 1 33.3 2 66.7 3 3.9 

Agree 1 4.3 8 34.8 14 60.9 23 29.9 

Strongly agree . . 6 11.8 45 88.2 51 66.2 

Total 1 1.3 15 19.5 61 79.2 77 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_6 * 
Interest_6_Af 

Spearman 
Correlation 

0.3092 0.1158 0.0823 0.5361 

 

¶ Spearman Correlation Coefficient = 0.3092, which follows a positive monotonous 
relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_6 Signed Rank S 69.50 0.0248 

 

¶ We detect statistically differences (S = 69.50; p-value = 0.0248) between calculated 
difference and zero.  
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Interest_7. Science is valuable to society  

 

 

¶ 22 of 47 initial participants maintained their responses on both periods choosing 
Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ ρσ ÏÆ ςτ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÎ Ȱ!ÇÒÅÅȱ 
option on both periods.  

&ÉÎÁÌÌÙȟ ÔÈÅÒÅ ÁÒÅ ςς ÏÆ τχ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÄÉÄÎȭÔ ÉÍprove their answers going from 
Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ!ÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ  

 

 

Interest_7 
Before 

Slovenia 

Interest_7 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Disagree . . 1 16.7 3 50.0 2 33.3 6 7.8 

Agree . . 3 12.5 13 54.2 8 33.3 24 31.2 

Strongly agree 2 4.3 1 2.1 22 46.8 22 46.8 47 61.0 

Total 2 2.6 5 6.5 38 49.4 32 41.6 77 100.0 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_7 * 
Interest_7_Af 

Spearman 
Correlation 

0.1473 0.1130 -0.0742 0.3688 

 

¶ Spearman Correlation Coefficient = 0.1473, which follows a weak positive monotonous 
relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_7 Signed Rank S -151.0 0.0306 

 

¶ We detect statistically differences (S = -151.0; p-value = 0.0306) between calculated 
difference and zero.  
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Interest_8. I find that science helps me to understand the things around me  

 

 

¶ There are 29 of 50 initial participants that maintained their responses on both periods 
ÃÈÏÏÓÉÎÇ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ  

 

Interest_8 Before 

Slovenia 

Interest_8 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree . . . . . . 1 100.0 1 1.3 

Disagree . . . . 3 100.0 . . 3 3.8 

Agree 1 3.8 3 11.5 5 19.2 17 65.4 26 32.5 

Strongly agree 1 2.0 2 4.0 18 36.0 29 58.0 50 62.5 

Total 2 2.5 5 6.3 26 32.5 47 58.8 80 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Slovenia Table Interest_8 * 
Interest_8_Af 

Spearman 
Correlation 

0.0291 0.1127 -0.1918 0.2500 
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¶ 3ÐÅÁÒÍÁÎ #ÏÒÒÅÌÁÔÉÏÎ #ÏÅÆÆÉÃÉÅÎÔ Ѐ πȢπςωρȟ ×ÈÉÃÈ ÄÏÎȭÔ ÆÏÌÌÏ× Á ÐÏÓÉÔÉÖÅ ÍÏÎÏÔÏÎÏÕÓ 
relationship.  

  

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_Interest_8 Signed Rank S -75.00 0.3738 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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3.4.3. SELF-EFFICACY IN SCIENCE IN SLOVENIA 

Self-Efficacy_9. Compared to others of my age I am good at science classes 

 

 

¶ ! ÍÁÊÏÒ ÐÁÒÔ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÉÓ ÆÏÃÕÓÅÄ ÏÎ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱȢ ρω 
ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȟ ρυ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÏÎ 
ÂÏÔÈ ÐÅÒÉÏÄÓ Ȱ!ÇÒÅÅȱ ÁÎÄ ÔÈÅÒÅ ÁÒÅ ρσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓȢ  

 

SelfEfficacy_9 
Before 

Slovenia 

SelfEfficacy_9 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Somewhat false 1 25.0 . . 2 50.0 1 25.0 4 6.2 

Somewhat true . . 4 14.3 15 53.6 9 32.1 28 43.1 

Definitely true . . 1 3.0 13 39.4 19 57.6 33 50.8 

Total 1 1.5 5 7.7 30 46.2 29 44.6 65 100.0 

 

 

Spearman Correlation results: 
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Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table SelfEfficacy_9 * 
SelfEfficacy_9_Af 

Spearman 
Correlation 

0.3045 0.1165 0.0761 0.5329 

 

¶ Spearman Correlation Coefficient = 0.3045, which follows a positive monotonous 
relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_SelfEfficacy_9 Signed Rank S -52.50 0.2581 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Self-Efficacy_10. I get good marks in science 

 

 

¶ 4ÈÅÒÅ ÁÒÅ ςψ ÏÆ σω ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 
!ÌÓÏȟ ÔÈÅÒÅ ÁÒÅ ρρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ 
4,3 ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ  

 

SelfEfficacy_10 
Before 

Slovenia 

SelfEfficacy_10 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false . . . . 1 100.0 . . 1 1.6 

Somewhat false . . 1 50.0 . . 1 50.0 2 3.2 

Somewhat true 1 4.8 2 9.5 7 33.3 11 52.4 21 33.3 

Definitely true 1 2.6 2 5.1 8 20.5 28 71.8 39 61.9 

Total 2 3.2 5 7.9 16 25.4 40 63.5 63 100.0 

 

 

Spearman Correlation results: 
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Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table SelfEfficacy_10 
* SelfEfficacy_10_Af 

Spearman 
Correlation 

0.2350 0.1263 -0.0125 0.4826 

 

¶ Spearman Correlation Coefficient = 0.2350, which follows a positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_SelfEfficacy_10 Signed Rank S -20.00 0.6192 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Self-Efficacy_11. Work in science classes is easy for me 

 

 

¶ 4ÈÅÒÅ ÁÒÅ ρυ ÏÆ ςφ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 
!ÌÓÏȟ ÔÈÅÒÅ ÁÒÅ ρφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÂÅÆÏÒÅ 
4,3 ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÆÔÅÒ 4,3Ȣ  

 

SelfEfficacy_11 
Before 

Slovenia 

SelfEfficacy_11 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false . . . . 1 50.0 1 50.0 2 3.1 

Somewhat false . . 7 63.6 3 27.3 1 9.1 11 17.2 

Somewhat true 2 8.0 2 8.0 16 64.0 5 20.0 25 39.1 

Definitely true . . 3 11.5 8 30.8 15 57.7 26 40.6 

Total 2 3.1 12 18.8 28 43.8 22 34.4 64 100.0 

 

 

Spearman Correlation results: 
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Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table SelfEfficacy_11 
* SelfEfficacy_11_Af 

Spearman 
Correlation 

0.4124 0.1154 0.1863 0.6385 

 

¶ Spearman Correlation Coefficient = 0.4124, which follows a positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_SelfEfficacy_11 Signed Rank S -29.50 0.4449 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Self-%ÆÆÉÃÁÃÙͺρςȢ )ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅ 

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ×ÈÉÃÈ ÄÒÉÖÅÓ ÕÓ ÎÅÁÒ 34%- ÏÐÔÉÏÎÓȢ 4ÈÅÒÅ ÁÒÅ 
σς ÏÆ τφ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÏÎ Ȱ$ÅÆÉÎÉÔÅÌÙ 
ÔÒÕÅȱȢ  

 

SelfEfficacy_12 
Before 

Slovenia 

SelfEfficacy_12 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false . . . . . . 4 100.0 4 6.5 

Somewhat false 1 16.7 . . 3 50.0 2 33.3 6 9.7 

Somewhat true 1 16.7 . . 1 16.7 4 66.7 6 9.7 

Definitely true 1 2.2 3 6.5 10 21.7 32 69.6 46 74.2 

Total 3 4.8 3 4.8 14 22.6 42 67.7 62 100.0 

 

 

Spearman Correlation results: 
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Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table SelfEfficacy_12 
* SelfEfficacy_12_Af 

Spearman 
Correlation 

0.0595 0.1295 -0.1942 0.3132 

 

¶ 3ÐÅÁÒÍÁÎ #ÏÒÒÅÌÁÔÉÏÎ #ÏÅÆÆÉÃÉÅÎÔ Ѐ πȢπυωυȟ ×ÈÉÃÈ ÄÏÎȭÔ ÆÏÌÌÏ× Á ÐÏÓÉÔÉÖÅ ÍÏÎÏÔÏÎÏÕÓ 
relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_SelfEfficacy_12 Signed Rank S 0.00 1.0000 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  

  



 

Page 163 of 404 
 

3.4.4. CAREER AWARENESS IN SCIENCE IN SLOVENIA 

CareerAwar_13. Science-related careers that are available in the job market  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ6ÅÒÙ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ 

 

CareerAwar_13 
Before 

Slovenia 

CareerAwar_13 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 1 14.3 2 28.6 4 57.1 . . 7 10.8 

Somewhat informed 1 7.7 3 23.1 9 69.2 . . 13 20.0 

Informed 2 9.5 6 28.6 10 47.6 3 14.3 21 32.3 

Very well informed . . 5 20.8 9 37.5 10 41.7 24 36.9 

Total 4 6.2 16 24.6 32 49.2 13 20.0 65 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table CareerAwar_13 
* CareerAwar_13_Af 

Spearman 
Correlation 

0.3386 0.1071 0.1288 0.5485 

 

¶ Spearman Correlation Coefficient = 0.3386, which follows a positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_CareerAwar_13 Signed Rank S -69.50 0.3490 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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CareerAwar_14. Where to find information about science -related careers  

 

 

¶ 11 of 23 initial ÐÁÒÔÉÃÉÐÁÎÔÓ ÄÏÎȭÔ ÉÍÐÒÏÖÅ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ6ÅÒÙ ×ÅÌÌ 
ÉÎÆÏÒÍÅÄȱ ÂÅÆÏÒÅ 4,3 ÔÏ Ȱ)ÎÆÏÒÍÅÄȱ ÁÆÔÅÒ 4,3Ȣ 

 

CareerAwar_14 
Before 

Slovenia 

CareerAwar_14 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed . . 1 33.3 1 33.3 1 33.3 3 5.5 

Somewhat informed 1 12.5 1 12.5 6 75.0 . . 8 14.5 

Informed 1 4.8 6 28.6 6 28.6 8 38.1 21 38.2 

Very well informed 2 8.7 4 17.4 11 47.8 6 26.1 23 41.8 

Total 4 7.3 12 21.8 24 43.6 15 27.3 55 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table CareerAwar_14 
* CareerAwar_14_Af 

Spearman 
Correlation 

0.0509 0.1260 -0.1961 0.2979 
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¶ 3ÐÅÁÒÍÁÎ #ÏÒÒÅÌÁÔÉÏÎ #ÏÅÆÆÉÃÉÅÎÔ Ѐ πȢπυπωȟ ×ÈÉÃÈ ÄÏÎȭÔ ÆÏÌÌÏ× Á ÐÏÓÉÔÉÖÅ ÍÏÎÏÔÏÎÏÕÓ 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_CareerAwar_14 Signed Rank S -119.0 0.1142 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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CareerAwar_15. The steps students need to take if they want a science -related science  

 

 

¶ All four categories have the same weight on answers options.  

 

CareerAwar_15 
Before 

Slovenia 

CareerAwar_15 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 4 36.4 1 9.1 3 27.3 3 27.3 11 19.6 

Somewhat informed 1 7.1 4 28.6 6 42.9 3 21.4 14 25.0 

Informed 2 11.1 5 27.8 9 50.0 2 11.1 18 32.1 

Very well informed 1 7.7 2 15.4 4 30.8 6 46.2 13 23.2 

Total 8 14.3 12 21.4 22 39.3 14 25.0 56 100.0 

 

 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table CareerAwar_15 
* CareerAwar_15_Af 

Spearman 
Correlation 

0.1781 0.1447 -0.1056 0.4617 
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¶ Spearman Correlation Coefficient = 0.1781, which follows a weak a positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_CareerAwar_15 Signed Rank S 51.00 0.3571 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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CareerAwar_16. Employers or companies that hire people to work in science -related 
careers  

 

 

¶ All answers are dispersed on all possible answer options.  

 

CareerAwar_16 
Before 

Slovenia 

CareerAwar_16 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 4 20.0 4 20.0 6 30.0 6 30.0 20 37.0 

Somewhat informed 2 28.6 2 28.6 2 28.6 1 14.3 7 13.0 

Informed 4 22.2 6 33.3 5 27.8 3 16.7 18 33.3 

Very well informed 1 11.1 2 22.2 1 11.1 5 55.6 9 16.7 

Total 11 20.4 14 25.9 14 25.9 15 27.8 54 100.0 

 

 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Slovenia Table CareerAwar_16 
* CareerAwar_16_Af 

Spearman 
Correlation 

0.0492 0.1436 -0.2322 0.3307 

 

¶ 3ÐÅÁÒÍÁÎ #ÏÒÒÅÌÁÔÉÏÎ #ÏÅÆÆÉÃÉÅÎÔ Ѐ πȢπτωςȟ ×ÈÉÃÈ ÄÏÎȭÔ ÆÏÌÌÏ× Á ÐÏÓÉÔÉÖÅ ÍÏÎÏÔÏÎÏÕÓ 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia difference_CareerAwar_16 Signed Rank S 100.00 0.1417 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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3.4.5. COMPARISONS BEFORE ς AFTER 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.  

 

 

Interest in science  

 

Interest After - 
Interest Before 

Slovenia 

N Mean Std Min Q1 Median Q3 Max 

Interest_mean 77 3.54 0.41 2.25 3.25 3.63 3.88 4.00 

Interest_mean_Af 79 3.43 0.45 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 

 

¶ Comparing means on both groups (Interest_mean and Interest_mean_Af) we can see that 

there are little differences between groups, mean difference is -0.10.  

 

 

 

To conclude that there are not statistically differences on ratings before and after TLS for the first 

questions block, we have Signed rank test: 
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Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Slovenia diff_Interest_mean Signed Rank S -212.5 0.1551 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. We cannot reject null hypothesis because of the p-value. It is upper tan 0.05 so, this 

drives us to the idea that there are not differences before and after TLS answers for 

questions related to science interest.  
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Self-Efficacy in science 

SelfEfficacy After - SelfEfficacy Before 
Slovenia 

N Mean Std Min Q1 Median Q3 Max 

SelfEfficacy_mean 68 2.90 0.37 2.25 2.50 3.00 3.25 4.00 

SelfEfficacy_mean_Af 64 2.85 0.45 1.25 2.50 2.88 3.00 4.00 

diff_SelfEfficacy_mean 61 -0.06 0.47 -1.00 -0.25 0.00 0.25 1.25 

 

¶ Comparting means on both groups we can observe that both groups have similar means. 

So, there will not be differences before and 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: Mu0=0 

Country VarName Test for Location Label for Test Statistic Test Statistic P Value 

Slovenia diff_SelfEfficacy_mean Signed Rank S -119.5 0.1851 

 

¶  7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. The p-value 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 self-efficacy.  
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Career Awareness in science 

 

CareerAwar After - CareerAwar Before 
Slovenia 

N Mean Std Min Q1 Median Q3 Max 

CareerAwar_mean 70 2.53 0.87 1.00 2.00 2.50 3.25 4.00 

CareerAwar_mean_Af 54 2.81 0.70 1.00 2.25 2.75 3.25 4.00 

diff_CareerAwar_mean 54 0.05 0.86 -2.25 -0.50 0.00 0.75 2.00 

 

¶ 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 Location Label for Test Statistic Test Statistic P Value 

Slovenia diff_CareerAwar_mean Signed Rank S 64.00 0.5016 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. We cannot reject null hypothesis because of the p-value is upper tan 0.05 so, this 

drives us to the idea that there are not differences before and after TLS answers for 

questions 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  
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Germany 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

Interest_1. I really like science Before 4 4.4 16 17.8 38 42.2 32 35.6 90 

After . . 4 8.7 23 50.0 19 41.3 46 

Interest_2. Doing science is one of my 
favorite activities 

Before 13 14.4 34 37.8 34 37.8 9 10.0 90 

After 3 6.8 19 43.2 16 36.4 6 13.6 44 

Interest_3. I enjoy science courses Before 2 2.2 13 14.4 43 47.8 32 35.6 90 

After . . 1 2.2 31 67.4 14 30.4 46 

Interest_4. I would like to find out 
much more about some of the things 
we deal with in our science class 

Before 2 2.2 10 11.1 40 44.4 38 42.2 90 

After 
. . 3 6.5 20 43.5 23 50.0 46 

Interest_5. Science is very relevant to 
me 

Before 4 4.5 18 20.5 48 54.5 18 20.5 88 

After . . 7 15.2 23 50.0 16 34.8 46 

Interest_6. Science is important for 
helping us to understand the natural 
world 

Before . . 4 4.5 24 27.3 60 68.2 88 

After 
. . . . 13 28.3 33 71.7 46 

Interest_7. Science is valuable to society Before . . 11 12.2 42 46.7 37 41.1 90 

After . . 1 2.2 16 34.8 29 63.0 46 

Interest_8. I find that science helps me 
to understand the things around me 

Before . . 9 10.0 36 40.0 45 50.0 90 

After . . 1 2.2 17 37.0 28 60.9 46 

 

¶ Focused on the first ÑÕÅÓÔÉÏÎ Ȱ) ÒÅÁÌÌÙ ÌÉËÅ ÓÃÉÅÎÃÅȱ, about 70% of the answers are divided 
ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ!ÇÒÅÅȱ ×ÉÔÈ Á τςȢςϷ "ÅÆÏÒÅ 
and 50.0% After TLS.  
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Self-Efficacy in science 
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Germany 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

SelfEfficacy_9. Compared to 
others of my age I am good at 
science classes 

Before 9 10.2 20 22.7 36 40.9 23 26.1 88 

After 
1 2.2 9 19.6 24 52.2 12 26.1 46 

SelfEfficacy_10. I get good 
marks in science 

Before 2 2.2 17 19.1 35 39.3 35 39.3 89 

After . . 4 9.5 19 45.2 19 45.2 42 

SelfEfficacy_11. Work in 
science classes is easy for me 

Before 3 3.4 25 28.1 36 40.4 25 28.1 89 

After . . 13 28.9 19 42.2 13 28.9 45 

SelfEfficacy_12. I'm hopeless 
when it comes to science 

Before 59 66.3 21 23.6 5 5.6 4 4.5 89 

After 33 71.7 12 26.1 1 2.2 . . 46 

 

¶ For questions 9, 10 and 11 referring to the Self-%ÆÆÉÃÁÃÙ ÇÒÏÕÐȟ ÃÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ 
ÆÁÌÓÅȱȟ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÇÒÏÕÐÓ ÂÅÔ×ÅÅÎ φπ ÁÎÄ χπ ÐÅÒÃÅÎÔ ÏÆ ÔÏÔÁÌ 
responses. 
 
However, in question 12 Ȱ)ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅȱ, we can see that most 
ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÔÈÁÔ ÇÒÏÕÐÓ ÎÅÁÒ ωυϷ ÏÆ ÔÈÅ 
answers in both periods.  
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Career Awareness in science 
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Germany 

No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

Total N % N % N % N % 

CareerAwar_13. Science-related 
careers that are available in the 
job market 

Before 14 15.9 36 40.9 34 38.6 4 4.5 88 

After 
3 6.5 25 54.3 16 34.8 2 4.3 46 

CareerAwar_14. Where to find 
information about science-related 
careers 

Before 23 25.8 37 41.6 27 30.3 2 2.2 89 

After 
10 21.7 21 45.7 8 17.4 7 15.2 46 

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

Before 20 22.7 40 45.5 24 27.3 4 4.5 88 

After 
7 15.2 20 43.5 13 28.3 6 13.0 46 

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

Before 27 30.3 36 40.4 23 25.8 3 3.4 89 

After 13 28.3 20 43.5 11 23.9 2 4.3 46 

 

¶ !ÌÌ ÆÏÕÒ ÑÕÅÓÔÉÏÎÓ ÁÃÔ ÁÔ ÔÈÅ ÓÁÍÅ ÄÉÒÅÃÔÉÏÎȢ .ÅÁÒ χπϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÆÏÕÎÄ ÉÎ Ȱ3ÏÍÅ×ÈÁÔ 
)ÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÃÁÔÅÇÏÒÉÅÓȢ  
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3.5.2. INTEREST IN SCIENCE IN GERMANY 

Interest_1. I really like science  

 

 

¶ 5Ð ÔÏ ωυϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÏÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÐÔÉÏÎÓȢ ρρ ÏÆ ρψ ÉÎÉÔÉÁÌ 
ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ ρτ 
ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄȟ ÁÌÓÏȟ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ   

 

Interest_1 
Before 

Germany 

Interest_1 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Disagree 1 100.0 . . . . 1 2.5 

Agree 2 9.5 14 66.7 5 23.8 21 52.5 

Strongly agree . . 7 38.9 11 61.1 18 45.0 

Total 3 7.5 21 52.5 16 40.0 40 100.0 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_1 * 
Interest_1_Af 

Spearman 
Correlation 

0.4559 0.1356 0.1902 0.7216 

 

¶ Spearman Correlation Coefficient = 0.4559, follows a positive monotonous relationship.  
 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_1 Signed Rank S -15.00 0.4240 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_2. Doing science is one of my favourite activities  

 

 

¶ ρσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÃÈÏÏÓÉÎÇ Ȱ$ÉÓÁÇÒÅÅȱȢ !ÌÓÏȟ χ 
ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÒÅÓÐÏÎÓÅÓ ÏÆ Ȱ!ÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

Interest_2 Before 

Germany 

Interest_2 After 

Total 
Strongly 
disagree Disagree Agree 

Strongly 
agree 

N % N % N % N % N % 

Strongly disagree . . . . 1 100.0 . . 1 2.6 

Disagree 2 11.1 13 72.2 3 16.7 . . 18 47.4 

Agree 1 7.7 4 30.8 7 53.8 1 7.7 13 34.2 

Strongly agree . . . . 2 33.3 4 66.7 6 15.8 

Total 3 7.9 17 44.7 13 34.2 5 13.2 38 100.0 

 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_2 * 
Interest_2_Af 

Spearman 
Correlation 

0.5825 0.1301 0.3275 0.8375 
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¶ Spearman Correlation Coefficient = 0.5825, follows a positive monotonous relationship.  
  

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_2 Signed Rank S -13.00 0.5018 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.  
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Interest_3. I enjoy science courses  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÁÎÄ Ȱ!ÇÒÅÅȱȢ ρφ ÐÁÒÔÉÃÉÐÁÎÔÓ 
maintained their answers on both periods (Agree answer). 11 participants improved 
ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ &ÉÎÁÌÌÙȟ ω ÏÆ ςπ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁnts 
ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

Interest_3 
Before 

Germany 

Interest_3 After 

Total Agree 
Strongly 

agree 

N % N % N % 

Disagree 2 100.0 . . 2 5.0 

Agree 16 88.9 2 11.1 18 45.0 

Strongly agree 11 55.0 9 45.0 20 50.0 

Total 29 72.5 11 27.5 40 100.0 

 

Spearman Correlation results: 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_3 * 
Interest_3_Af 

Spearman 
Correlation 

0.3943 0.1272 0.1450 0.6437 
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¶ Spearman Correlation Coefficient = 0.3943, follows a positive monotonous relationship.  
 

 Signed Rank test results:   

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_3 Signed Rank S -28.00 0.1185 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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Interest_4. I would like to find out much more about some of the things we deal with in 
our science class 

 

 

¶ ρς ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  ρρ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ 
ÏÎ Ȱ!ÇÒÅÅȱȢ φ ÐÁÒÔÉÃÉÐÁÎÔÓ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ Ȱ3ÔÒÏÎÇÌÙ 
ÁÇÒÅÅȱȢ  

 

Interest_4 
Before 

Germany 

Interest_4 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Disagree . . . . 1 100.0 1 2.5 

Agree 2 10.5 11 57.9 6 31.6 19 47.5 

Strongly agree . . 8 40.0 12 60.0 20 50.0 

Total 2 5.0 19 47.5 19 47.5 40 100.0 

 

 

Spearman Correlation results: 
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Page 188 of 404 
 

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_4 * 
Interest_4_Af 

Spearman 
Correlation 

0.2477 0.1540 -0.0542 0.5496 

 

¶ Spearman Correlation Coefficient = 0.2477, follows a positive monotonous relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_4 Signed Rank S -8.50 0.8254 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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Interest_5. Science is very relevant to me  

 

 

¶ ρτ ÏÆ ςφ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ Ȱ!ÇÒÅÅȱȢ χ ÐÁÒÔÉÃÉÐÁÎÔÓ 
ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ  

 

Interest_5 
Before 

Germany 

Interest_5 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Disagree 1 33.3 2 66.7 . . 3 7.9 

Agree 5 19.2 14 53.8 7 26.9 26 68.4 

Strongly agree . . 3 33.3 6 66.7 9 23.7 

Total 6 15.8 19 50.0 13 34.2 38 100.0 

 

 

 

Spearman Correlation results: 

14

7

6

26 19

139

63

Before After

Strongly disagree

Disagree

Agree

Strongly agree

R
a
ti

n
g

Germany
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_5 * 
Interest_5_Af 

Spearman 
Correlation 

0.4299 0.1151 0.2042 0.6555 

 

¶ Spearman Correlation Coefficient = 0.4299, follows a positive monotonous relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_5 Signed Rank S 4.50 1.0000 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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Interest_6. Science is important for helping us to understand the natural world  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ ςυ ÏÆ σσ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ 
ÁÎÓ×ÅÒÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

 

Interest_6 
Before 

Germany 

Interest_6 After 

Total Agree 
Strongly 

agree 

N % N % N % 

Agree 4 66.7 2 33.3 6 15.4 

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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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_6 * 
Interest_6_Af 

Spearman 
Correlation 

0.3316 0.1671 0.0042 0.6591 

 

¶ Spearman Correlation Coefficient = 0.3316, follows a positive monotonous relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_6 Signed Rank S -16.50 0.1094 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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Interest_7. Science is valuable to society  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ ρφ ÏÆ ςσ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ 
ÁÎÓ×ÅÒÓ ÏÆ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ χ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ!ÇÒÅÅȱȢ !ÌÓÏȟ 
ω ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ!ÇÒÅÅȱ ÔÏ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ   

 

Interest_7 
Before 

Germany 

Interest_7 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Disagree 1 100.0 . . . . 1 2.5 

Agree . . 7 43.8 9 56.3 16 40.0 

Strongly agree . . 7 30.4 16 69.6 23 57.5 

Total 1 2.5 14 35.0 25 62.5 40 100.0 

 

 

Spearman Correlation results:  

Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_7 * 
Interest_7_Af 

Spearman 
Correlation 

0.2231 0.1654 -0.1010 0.5473 
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¶ Spearman Correlation Coefficient = 0.2231, follows a positive monotonous relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_7 Signed Rank S 8.50 0.8036 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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Interest_8. I find that science helps me to understand the things around me  

 

 

¶ 19 of 27 initial participants maintained their responses on both periods answering 
Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱȢ  

 

Interest_8 
Before 

Germany 

Interest_8 After 

Total Disagree Agree 
Strongly 

agree 

N % N % N % N % 

Disagree . . 3 100.0 . . 3 7.5 

Agree 1 10.0 5 50.0 4 40.0 10 25.0 

Strongly agree . . 8 29.6 19 70.4 27 67.5 

Total 1 2.5 16 40.0 23 57.5 40 100.0 

 

 

 

Spearman Correlation results: 
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Country Table Statistic Value ASE 

95% Lower 
Confidence 

Limit 

95% Upper 
Confidence 

Limit 

Germany Table Interest_8 * 
Interest_8_Af 

Spearman 
Correlation 

0.4156 0.1387 0.1437 0.6875 

 

¶ Spearman Correlation Coefficient = 0.4156, follows a positive monotonous relationship.  

 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_Interest_8 Signed Rank S -8.50 0.8036 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 
zero.   
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3.5.3. SELF-EFFICACY IN SCIENCE IN GERMANY 

Self-Efficacy_9. Compared to others of my age I am good at science classes 

 

 

¶ ρφ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÅ ÓÁÍÅ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȟ ÂÕÔ ÔÈÅ ÁÎÓ×ÅÒ ×ÁÓ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱȢ  

χ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÅ ÓÁÍÅ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȟ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱȢ  

 

SelfEfficacy_9 
Before 

Germany 

SelfEfficacy_9 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % N % 

Definitely false 1 50.0 1 50.0 . . . . 2 5.3 

Somewhat false . . 2 50.0 2 50.0 . . 4 10.5 

Somewhat true . . 2 10.0 16 80.0 2 10.0 20 52.6 

Definitely true . . 1 8.3 4 33.3 7 58.3 12 31.6 

Total 1 2.6 6 15.8 22 57.9 9 23.7 38 100.0 

 

Spearman Correlation results: 

Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Germany Table SelfEfficacy_9 * 
SelfEfficacy_9_Af 

Spearman 
Correlation 

0.5995 0.1326 0.3395 0.8595 
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¶ Spearman Correlation Coefficient = 0.5995 which follows a positive monotonous 
relationship.  

 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_SelfEfficacy_9 Signed Rank S -9.00 0.6133 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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Self-Efficacy_10. I get good marks in science 

 

 

¶ ρπ ÏÆ ρφ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÅ ÓÁÍÅ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȟ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ρρ 

ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÆ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  

 

SelfEfficacy_10 
Before 

Germany 

SelfEfficacy_10 After 

Total 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % 

Somewhat false 1 50.0 1 50.0 . . 2 5.6 

Somewhat true 2 12.5 10 62.5 4 25.0 16 44.4 

Definitely true 1 5.6 6 33.3 11 61.1 18 50.0 

Total 4 11.1 17 47.2 15 41.7 36 100.0 

 

 

 

Spearman Correlation results: 

Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Germany Table SelfEfficacy_10 
* SelfEfficacy_10_Af 

Spearman 
Correlation 

0.4236 0.1460 0.1374 0.7099 
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SelfEff icacy_10. I get good marks in science
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¶ Spearman Correlation Coefficient = 0.4236 which follows a positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_SelfEfficacy_10 Signed Rank S -17.50 0.3367 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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Self-Efficacy_11. Work in science classes is easy for me 

 

 

¶ 11 of 16 initial participants maintained their answers on both periods, answering 

Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱȢ  

 

SelfEfficacy_11 
Before 

Germany 

SelfEfficacy_11 After 

Total 
Somewhat 

false 
Somewhat 

true 
Definitely 

true 

N % N % N % N % 

Definitely false 1 100.0 . . . . 1 2.6 

Somewhat false 4 50.0 3 37.5 1 12.5 8 21.1 

Somewhat true 2 12.5 11 68.8 3 18.8 16 42.1 

Definitely true 3 23.1 5 38.5 5 38.5 13 34.2 

Total 10 26.3 19 50.0 9 23.7 38 100.0 

 

 

Spearman Correlation results: 

Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table SelfEfficacy_11 
* SelfEfficacy_11_Af 

Spearman 
Correlation 

0.3026 0.1685 -0.0276 0.6329 
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¶ Spearman Correlation Coefficient = 0.3026 which follows a positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_SelfEfficacy_11 Signed Rank S -16.50 0.4867 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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Self-%ÆÆÉÃÁÃÙͺρςȢ )ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅ 

 

 

¶ -ÏÒÅ ÔÈÁÎ ψπϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ ÌÏÃÁÔÅÄ ÏÎ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱȢ ςχ ÏÆ σσ ÉÎÉÔÉÁÌ 

participants maintained their answers on that option.  

 

SelfEfficacy_12 
Before 

Germany 

SelfEfficacy_12 After 

Total 
Definitely 

false 
Somewhat 

false 
Somewhat 

true 

N % N % N % N % 

Definitely false 27 81.8 5 15.2 1 3.0 33 82.5 

Somewhat false . . 6 100.0 . . 6 15.0 

Definitely true . . 1 100.0 . . 1 2.5 

Total 27 67.5 12 30.0 1 2.5 40 100.0 

 

 

 

Spearman Correlation results: 

Country 
Table 

Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Italy Table SelfEfficacy_12 
* SelfEfficacy_12_Af 

Spearman 
Correlation 

0.6342 0.1133 0.4122 0.8562 
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¶ Spearman Correlation Coefficient = 0.6342 which follows a positive monotonous 
relationship.  

 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_SelfEfficacy_12 Signed Rank S 7.50 0.2813 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

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  

 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ ρσ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÅ ÓÁÍÅ ÏÎ 
ÂÏÔÈ ÐÅÒÉÏÄÓȢ 4ÈÅÙ ÁÎÓ×ÅÒÅÄ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ 4,3Ȣ  

  

CareerAwar_13 
Before 

Germany 

CareerAwar_13 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 1 50.0 . . 1 50.0 . . 2 5.3 

Somewhat informed 1 6.3 13 81.3 2 12.5 . . 16 42.1 

Informed 1 5.9 7 41.2 9 52.9 . . 17 44.7 

Very well informed . . 1 33.3 . . 2 66.7 3 7.9 

Total 3 7.9 21 55.3 12 31.6 2 5.3 38 100.0 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Germany Table 
CareerAwar_13 * 
CareerAwar_13_Af 

Spearman 
Correlation 

0.4220 0.1610 0.1064 0.7375 

 

¶ Spearman Correlation Coefficient = 0.4220 which follows a weak positive monotonous 

relationship.  
 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_CareerAwar_13 Signed Rank S -22.50 0.1353 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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CareerAwar_14. Where to find information about science -related careers  

 

 

¶ -ÏÓÔ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ)ÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ ψ ÏÆ ρυ ÉÎÉÔÉÁÌ 

ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÎÓ×ÅÒÅÄ ÔÈÅ ÓÁÍÅ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ɉȰ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱɊȢ !ÌÓÏȟ ÔÈÅÒÅ ÁÒÅ 

ρρ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÉÍÐÒÏÖÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÆÒÏÍ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÔÏ 

Ȱ)ÎÆÏÒÍÅÄȱȢ  

 

CareerAwar_14 
Before 

Germany 

CareerAwar_14 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 4 66.7 1 16.7 1 16.7 . . 6 15.4 

Somewhat informed 3 20.0 8 53.3 2 13.3 2 13.3 15 38.5 

Informed . . 11 64.7 4 23.5 2 11.8 17 43.6 

Very well informed . . . . . . 1 100.0 1 2.6 

Total 7 17.9 20 51.3 7 17.9 5 12.8 39 100.0 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Germany Table CareerAwar_14 
* CareerAwar_14_Af 

Spearman 
Correlation 

0.4301 0.1457 0.1446 0.7156 

 

¶ Spearman Correlation Coefficient = 0.4301 which follows a weak positive monotonous 

relationship.  
 

 Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_CareerAwar_14 Signed Rank S -13.50 0.6453 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

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

 

 

¶ ψ ÐÁÒÔÉÃÉÐÁÎÔÓ ÄÏÎȭÔ ÉÍÐÒÏÖÅ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÇÏÉÎÇ ÄÏ×Î ÆÒÏÍ Ȱ)ÎÆÏÒÍÅÄȱ ÔÏ Ȱ3ÏÍÅ×ÈÁÔ 

ÉÎÆÏÒÍÅÄȱȢ !ÌÓÏȟ ÔÈÅÒÅ ÁÒÅ χ ÏÆ ρυ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÔÈÁÔ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ 

ÂÏÔÈ ÐÅÒÉÏÄÓ ÁÎÓ×ÅÒÉÎÇ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ  

 

CareerAwar_15 
Before 

Germany 

CareerAwar_15 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 3 50.0 3 50.0 . . . . 6 15.8 

Somewhat informed 2 13.3 7 46.7 5 33.3 1 6.7 15 39.5 

Informed . . 8 53.3 5 33.3 2 13.3 15 39.5 

Very well informed . . . . 1 50.0 1 50.0 2 5.3 

Total 5 13.2 18 47.4 11 28.9 4 10.5 38 100.0 

 

Spearman Correlation results: 

Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Germany Table CareerAwar_15 
* CareerAwar_15_Af 

Spearman 
Correlation 

0.4836 0.1230 0.2425 0.7246 
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¶ Spearman Correlation Coefficient = 0.4826 which follows a weak positive monotonous 

relationship.  
 

Signed Rank Test results:  

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_CareerAwar_15 Signed Rank S 5.50 0.8468 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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CareerAwar_16. Employers or companies that hire people to work in science -related 
careers  

 

 

¶ .ÅÁÒ ωπϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÄÉÖÉÄÅÄ ÂÅÔ×ÅÅÎ Ȱ)ÎÆÏÒÍÅÄȱȟ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ.ÏÔ 

×ÅÌÌ ÉÎÆÏÒÍÅÄȱȢ ψ ÏÆ ρφ ÉÎÉÔÉÁÌ ÐÁÒÔÉÃÉÐÁÎÔÓ ÍÁÉÎÔÁÉÎÅÄ ÔÈÅÉÒ ÁÎÓ×ÅÒÓ ÏÎ ÂÏÔÈ ÐÅÒÉÏÄÓ 

ÁÎÓ×ÅÒÉÎÇȟ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ  

 

CareerAwar_16 
Before 

Germany 

CareerAwar_16 After 

Total 
No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

N % N % N % N % N % 

No well informed 4 44.4 4 44.4 1 11.1 . . 9 23.1 

Somewhat informed 4 25.0 8 50.0 4 25.0 . . 16 41.0 

Informed 3 27.3 4 36.4 4 36.4 . . 11 28.2 

Very well informed . . 1 33.3 1 33.3 1 33.3 3 7.7 

Total 11 28.2 17 43.6 10 25.6 1 2.6 39 100.0 

 

Spearman Correlation results: 
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Country Table Statistic 

Value ASE 95% Lower 
Confidence 
Limit 

95% Upper 
Confidence Limit 

Germany Table CareerAwar_16 
* CareerAwar_16_Af 

Spearman 
Correlation 

0.3101 0.1514 0.0135 0.6068 

 

¶ Spearman Correlation Coefficient = 0.3101 which follows a weak positive monotonous 

relationship.  
 

Signed Rank Test results: 

 Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany difference_CareerAwar_16 Signed Rank S -34.50 0.2438 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ ÃÁÌÃÕÌÁÔÅÄ ÄÉÆÆÅÒÅÎÃÅ ÁÎÄ 

zero.  
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3.5.5. COMPARISONS BEFORE ς AFTER 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.  

 

 

Interest in science  

 

Interest After - 
Interest Before 

Germany 

N Mean Std Min Q1 Median Q3 Max 

Interest_mean 86 3.15 0.53 1.88 2.75 3.25 3.50 4.00 

Interest_mean_Af 44 3.34 0.40 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 

 

¶ Comparing means on both groups (Interest_mean and Interest_mean_Af) we can see that 

there are little differences between groups, mean difference is -0.06.  

 

 

 

To conclude that there are not statistically differences on ratings before and after TLS for the first 

questions block, we have Signed rank test: 
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Tests for Location: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany diff_Interest_mean Signed Rank S -43.00 0.3569 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. We cannot reject null hypothesis because of the p-value. It is upper tan 0.05 so, this 

drives us to the idea that there are not differences before and after TLS answers for 

questions related to science interest.  
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Self-Efficacy in science 

SelfEfficacy After - SelfEfficacy Before 
Germany 

N Mean Std Min Q1 Median Q3 Max 

SelfEfficacy_mean 85 3.14 0.72 1.00 2.75 3.25 3.75 4.00 

SelfEfficacy_mean_Af 41 3.29 0.49 2.25 3.00 3.25 3.50 4.00 

diff_SelfEfficacy_mean 32 -0.16 0.47 -1.50 -0.50 -0.25 0.13 0.75 

 

¶ Comparting means on both groups we can observe that both groups have differences on 

their means. The mean of Self Efficacy 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: Mu0=0 

Country VarName 
Test for 
Location 

Label 
for Test 
Statistic 

Test 
Statistic 

P 
Value 

Germany diff_SelfEfficacy_mean Signed Rank S -65.00 0.0744 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

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 self-efficacy.  
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Career Awareness in science 
  

CareerAwar After - CareerAwar Before 
Germany 

N Mean Std Min Q1 Median Q3 Max 

CareerAwar_mean 86 2.13 0.64 1.00 1.75 2.00 2.50 4.00 

CareerAwar_mean_Af 46 2.27 0.68 1.00 1.75 2.00 2.75 4.00 

diff_CareerAwar_mean 36 -0.12 0.57 -1.25 -0.50 0.00 0.13 1.50 

 

¶ 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: Mu0=0 

Country VarName Test for Location Label for Test Statistic Test Statistic P Value 

Germany diff_CareerAwar_mean Signed Rank S -56.50 0.1515 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ )ÎÔÅÒÅÓÔ ÍÅÁÎ ÂÅÆÏÒÅ ÁÎÄ 

after. We cannot reject null hypothesis because of the p-value is upper tan 0.05 so, this 

drives us to the idea that there are not differences before and after TLS answers for 

questions 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  
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%
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Sweden 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

1. I really like science Before 3 12.5 14 58.3 7 29.2 . . 24 

2. Doing science is one of my favourite 
activities 

Before 
11 45.8 12 50.0 1 4.2 . . 24 

3. I enjoy science courses Before 4 16.7 15 62.5 5 20.8 . . 24 

4. I would like to find out much more 
about some of the things we deal with 
in our science class 

Before 

3 12.5 10 41.7 10 41.7 1 4.2 24 

5. Science is very relevant to me Before 4 16.7 11 45.8 9 37.5 . . 24 

6. Science is important for helping us to 
understand the natural world 

Before 
1 4.2 . . 12 50.0 11 45.8 24 

7. Science is valuable to society Before 1 4.2 1 4.2 15 62.5 7 29.2 24 

8. I find that science helps me to 
understand the things around me 

Before 
1 4.2 4 16.7 15 62.5 4 16.7 24 

 

¶ -ÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÆÏÒ ÔÈÅ ÑÕÅÓÔÉÏÎÓ ρ ÔÏ τ ÉÓ Ȱ$ÉÓÁÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÄÉÓÁÇÒÅÅȱȢ 
-ÏÒÅÏÖÅÒȟ ÆÏÒ ÑÕÅÓÔÉÏÎÓ υ ÔÏ ψȟ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÉÓ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÆÏÒ 
questions 7 and 8 specifically. 
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Self-Efficacy in science 
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Sweden 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

9. Compared to others of my 
age I am good at science classes 

Before 
3 12.5 6 25.0 8 33.3 7 29.2 24 

10. I get good marks in science Before . . 5 20.8 8 33.3 11 45.8 24 

11. Work in science classes is 
easy for me 

Before 
. . 6 25.0 13 54.2 5 20.8 24 

12. I'm hopeless when it comes 
to science 

Before 
7 29.2 10 41.7 7 29.2 . . 24 

 

¶ 4ÈÅÒÅ ÁÒÅ ÐÒÁÃÔÉÃÁÌÌÙ ÎÏ ÁÎÓ×ÅÒÓ ÏÎ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱȢ #ÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱȟ 
Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÇÁÖÅ ÎÅÁÒ ÔÈÅ ψπϷ ÏÆ ÔÏÔÁÌ ÁÎÓ×ÅÒÓȢ  

4ÈÅ ÅØÃÅÐÔÉÏÎÓ ÉÓ ÆÏÕÎÄ ÏÎ ÑÕÅÓÔÉÏÎ ÎÕÍÂÅÒ ρςȟ ×ÈÅÒÅ ÏÐÔÉÏÎ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÁÎÄ 
Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ÇÒÏÕÐÓ ÎÅÁÒ ÔÈÅ χπϷ ÏÆ ÁÎÓ×ÅÒÓ ÏÎ ÔÈÁÔ ÑÕÅÓÔÉÏÎȢ  
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Career Awareness in science 

 

 

 

 

Sweden 

No well 
informed 
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informed Informed 

Total N % N % N % 
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the job market 

Before 
8 33.3 16 66.7 . . 24 
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Sweden 

No well 
informed 

Somewhat 
informed Informed 

Total N % N % N % 

14. Where to find information about science-
related careers 

Before 
16 66.7 8 33.3 . . 24 

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

Before 
10 41.7 12 50.0 2 8.3 24 

16. Employers or companies that hire people to 
work in science-related careers 

Before 
19 79.2 5 20.8 . . 24 

 

¶ 4ÈÅÒÅ ÁÒÅ ÎÏ ÏÂÓÅÒÖÁÔÉÏÎÓ ÆÏÒ Ȱ6ÅÒÙ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱȢ 

&ÏÒ ÑÕÅÓÔÉÏÎÓ ρτ ÔÏ ρφȟ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ.ÏÔ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱȟ ×ÈÉÌÅ ÆÏÒ ÑÕÅÓÔÉÏÎ 
ÎÕÍÂÅÒ ρσȟ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÓ Ȱ3ÏÍÅ×ÈÁÔ ÉÎÆÏÒÍÅÄȱȢ  

 4ÈÅÒÅ ÁÒÅ ÖÅÒÙ ÆÅ× ÏÂÓÅÒÖÁÔÉÏÎÓ ÏÎ Ȱ)ÎÆÏÒÍÅÄȱ ÏÐÔÉÏÎȢ  
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3.6.2. COMPARISONS BEFORE ς AFTER IN SWEDEN 

Interest in science  

 

Interest After - 
Interest Before 

Sweden 

N Mean Std Min Q1 Median Q3 Max 

Interest_mean 24 2.48 0.52 1.00 2.25 2.44 2.88 3.38 

Interest_mean_Af 0 . . . . . . . 

diff_Interest_mean 0 . . . . . . . 

 

¶ It is 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 - 
SelfEfficacy Before 

Sweden 

N Mean Std Min Q1 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 . . . . . . . 

 

¶ It is 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 Self-Efficacy mean 
calculation.  
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Career Awareness in science 

CareerAwar After - CareerAwar Before 
Sweden 

N Mean Std Min Q1 Median Q3 Max 

CareerAwar_mean 24 1.47 0.35 1.00 1.25 1.38 1.75 2.00 

CareerAwar_mean_Af 0 . . . . . . . 

diff_CareerAwar_mean 0 . . . . . . . 

¶ It is 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 Self-Efficacy mean 
calculation.  
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12.3 Annex to the statistical analysis of the dimensions in each country  
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4. GENERAL INFORMATION 

4.1. STUDY TITLE 

3ÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÉÓ ÏÆ ÐÒÏÊÅÃÔ -5,4)0,)%23ȭȢ 

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 Self-Efficacy 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 

SEA: 3ÅÒÖÅÉ Äȭ%ÓÔÁÄþÓÔÉÃÁ !ÐÌÉÃÁÄÁ 

4.4. DOCUMENTATION MANAGEMENT 

The following datasets were included: 

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÓÅÒÖÅÉ ÅÓÔÁÄþÓÉÔÃÁͺ5!"ͺ6σȢØÌÓØȱ ÁÎÄ Ȱ$τȢτȢͺ%ØÃÅÌ 
ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÔÏ ÓÅÎÄͺ5#9ͺπυπχςσȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ Elia.Tena@uab.cat on 
07/jul/2023.  

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺ5,ͺÓÅÎÓÅ ÒÅÐÅÔÉÔÓȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ 
Elia.Tena@uab.cat on 01/sep/2023.  

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺ5-5ȢØÌÓØȱ ÁÎÄ Ȱ$τȢτȢͺ%ØÃÅÌ 1ÕÅÓÔÉÏÎÎÁÉÒÅ 
5"/ͺÏÎÌÙ ÄÕÐÌÉÃÁÔÅÓͺσȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ Elia.Tena@uab.cat on 04/sep/2023.  

- Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÔÏ ÓÅÎÄͺ)2%.ͺ6ςȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ 
Elia.Tena@uab.cat on 05/sep/2023.  

 

Modifications: 

- UAB: For ID=3 from School 4, we have modified the value of Interest 7, considering 
Interest_7 = 1. 

  

  

mailto:Elia.Tena@uab.cat
mailto:Elia.Tena@uab.cat
mailto:Elia.Tena@uab.cat
mailto:Elia.Tena@uab.cat


 

Page 4 of 404 
 

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 have been stored and archived electronically at the 
Servei d'Estadística 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 with 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: Rating After ɀ Rating Before 

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

Comparisons Before-After:  

- For each aspect, the 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 ratings 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 the mean 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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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 SLOVENIA ς STUDENTS 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 SLOVENIA ς STUDENTS WITH BEFORE AND AFTER ANSWER 

Interest in science  
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Slovenia 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

Interest_1. I really like science Before . . 2 2.4 24 29.3 56 68.3 82 

After 1 1.2 3 3.7 30 36.6 48 58.5 82 

Interest_2. Doing science is one of my favourite 
activities 

Before 3 3.7 7 8.5 36 43.9 36 43.9 82 

After 2 2.4 17 20.7 32 39.0 31 37.8 82 

Interest_3. I enjoy science courses Before 2 2.4 2 2.4 32 39.0 46 56.1 82 

After 2 2.4 10 12.2 34 41.5 36 43.9 82 

Interest_4. I would like to find out much more 
about some of the things we deal with in our 
science class 

Before 1 1.2 10 12.2 23 28.0 48 58.5 82 

After 
2 2.4 8 9.8 24 29.3 48 58.5 82 

Interest_5. Science is very relevant to me Before 1 1.2 6 7.3 27 32.9 48 58.5 82 

After . . 5 6.1 29 35.4 48 58.5 82 

Interest_6. Science is important for helping us to 
understand the natural world 

Before . . 3 3.9 23 29.9 51 66.2 77 

After . . 1 1.3 15 19.5 61 79.2 77 

Interest_7. Science is valuable to society Before . . 6 7.8 24 31.2 47 61.0 77 

After 2 2.6 5 6.5 38 49.4 32 41.6 77 

Interest_8. I find that science helps me to 
understand the things around me 

Before 1 1.3 3 3.8 26 32.5 50 62.5 80 

After 2 2.5 5 6.3 26 32.5 47 58.8 80 

 

¶ Focused on the first question Ȱ) ÒÅÁÌÌÙ ÌÉËÅ ÓÃÉÅÎÃÅȱ, about 90% of the answers are divided 
ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  
 
&ÕÒÔÈÅÒÍÏÒÅȟ ÔÈÅ ÍÏÓÔ ÃÏÍÍÏÎ ÁÎÓ×ÅÒ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓ ÉÓ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ×ÉÔÈ Á φψȢσϷ 
Before and 58.5% After TLS.   
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Self-Efficacy in science 
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Slovenia 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

SelfEfficacy_9. Compared to others of 
my age I am good at science classes 

Before . . 4 6.2 28 43.1 33 50.8 65 

After 1 1.5 5 7.7 30 46.2 29 44.6 65 

SelfEfficacy_10. I get good marks in 
science 

Before 1 1.6 2 3.2 21 33.3 39 61.9 63 

After 2 3.2 5 7.9 16 25.4 40 63.5 63 

SelfEfficacy_11. Work in science classes 
is easy for me 

Before 2 3.1 11 17.2 25 39.1 26 40.6 64 

After 2 3.1 12 18.8 28 43.8 22 34.4 64 

SelfEfficacy_12. I'm hopeless when it 
comes to science 

Before 4 6.5 6 9.7 6 9.7 46 74.2 62 

After 3 4.8 3 4.8 14 22.6 42 67.7 62 

 

¶ For questions 9, 10, 11 and 12 referring to the Self-Efficacy group, higher percentage of 
ÓÔÕÄÅÎÔÓ ÈÁÄ ÁÎÓ×ÅÒÅÄ ÃÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱȢ  
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Career Awareness in science 
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Slovenia 

No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

Total N % N % N % N % 

CareerAwar_13. Science-related careers 
that are available in the job market 

Before 7 10.8 13 20.0 21 32.3 24 36.9 65 

After 4 6.2 16 24.6 32 49.2 13 20.0 65 

CareerAwar_14. Where to find 
information about science-related careers 

Before 3 5.5 8 14.5 21 38.2 23 41.8 55 

After 4 7.3 12 21.8 24 43.6 15 27.3 55 

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

Before 11 19.6 14 25.0 18 32.1 13 23.2 56 

After 
8 14.3 12 21.4 22 39.3 14 25.0 56 

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

Before 20 37.0 7 13.0 18 33.3 9 16.7 54 

After 11 20.4 14 25.9 14 25.9 15 27.8 54 

 

¶ -ÏÒÅ ÔÈÁÎ υπϷ ÏÆ ÔÈÅ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ)ÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ6ÅÒÙ ×ÅÌÌ ÉÎÆÏÒÍÅÄȱȢ   
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6.2. RESULTS IN GERMANY ς STUDENTS 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 GERMANY ς STUDENTS WITH BEFORE AND AFTER ANSWER 

Interest in science  
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Germany 

Strongly 
disagree Disagree Agree 

Strongly 
agree 

Total N % N % N % N % 

Interest_1. I really like science Before . . 1 2.5 21 52.5 18 45.0 40 

After . . 3 7.5 21 52.5 16 40.0 40 

Interest_2. Doing science is one of my favourite 
activities 

Before 1 2.6 18 47.4 13 34.2 6 15.8 38 

After 3 7.9 17 44.7 13 34.2 5 13.2 38 

Interest_3. I enjoy science courses Before . . 2 5.0 18 45.0 20 50.0 40 

After . . . . 29 72.5 11 27.5 40 

Interest_4. I would like to find out much more 
about some of the things we deal with in our 
science class 

Before . . 1 2.5 19 47.5 20 50.0 40 

After 
. . 2 5.0 19 47.5 19 47.5 40 

Interest_5. Science is very relevant to me Before . . 3 7.9 26 68.4 9 23.7 38 

After . . 6 15.8 19 50.0 13 34.2 38 

Interest_6. Science is important for helping us to 
understand the natural world 

Before . . . . 6 15.4 33 84.6 39 

After . . . . 12 30.8 27 69.2 39 

Interest_7. Science is valuable to society Before . . 1 2.5 16 40.0 23 57.5 40 

After . . 1 2.5 14 35.0 25 62.5 40 

Interest_8. I find that science helps me to 
understand the things around me 

Before . . 3 7.5 10 25.0 27 67.5 40 

After . . 1 2.5 16 40.0 23 57.5 40 

 

¶ &ÏÃÕÓÅÄ ÏÎ ÔÈÅ ÆÉÒÓÔ ÑÕÅÓÔÉÏÎ ȰI ÒÅÁÌÌÙ ÌÉËÅ ÓÃÉÅÎÃÅȱ, about 90% of the answers are divided 
ÂÅÔ×ÅÅÎ Ȱ!ÇÒÅÅȱ ÁÎÄ Ȱ3ÔÒÏÎÇÌÙ ÁÇÒÅÅȱ ÉÎ ÂÏÔÈ ÐÅÒÉÏÄÓȢ  
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Self-Efficacy in science 
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Germany 

Definitely 
false 

Somewhat 
false 

Somewhat 
true 

Definitely 
true 

Total N % N % N % N % 

SelfEfficacy_9. Compared to others of 
my age I am good at science classes 

Before 2 5.3 4 10.5 20 52.6 12 31.6 38 

After 1 2.6 6 15.8 22 57.9 9 23.7 38 

SelfEfficacy_10. I get good marks in 
science 

Before . . 2 5.6 16 44.4 18 50.0 36 

After . . 4 11.1 17 47.2 15 41.7 36 

SelfEfficacy_11. Work in science classes 
is easy for me 

Before 1 2.6 8 21.1 16 42.1 13 34.2 38 

After . . 10 26.3 19 50.0 9 23.7 38 

SelfEfficacy_12. I'm hopeless when it 
comes to science 

Before 33 82.5 6 15.0 . . 1 2.5 40 

After 27 67.5 12 30.0 1 2.5 . . 40 

 

 

¶ For questions 9, 10 and 11 referring to the Self-%ÆÆÉÃÁÃÙ ÇÒÏÕÐȟ ÃÁÔÅÇÏÒÉÅÓ Ȱ3ÏÍÅ×ÈÁÔ 
ÔÒÕÅȱ ÁÎÄ Ȱ$ÅÆÉÎÉÔÅÌÙ ÔÒÕÅȱ ÃÁÔÅÇÏÒÉÅÓ ×ÅÒÅ ÓÅÌÅÃÔÅÄ ÂÙ ÍÏÒÅ ÔÈÁÎ χπ ÐÅÒÃÅÎÔ ÏÆ ÔÏÔÁÌ 
responses. 
 
However, in question 12 Ȱ)ȭÍ ÈÏÐÅÌÅÓÓ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÓÃÉÅÎÃÅȱ, we can see that most 
ÃÏÍÍÏÎ ÁÎÓ×ÅÒÓ ÁÒÅ Ȱ$ÅÆÉÎÉÔÅÌÙ ÆÁÌÓÅȱ ÁÎÄ Ȱ3ÏÍÅ×ÈÁÔ ÆÁÌÓÅȱ ×ÉÔÈ σω ÁÎÓ×ÅÒÓ ÉÎ ÂÏÔÈ 
periods.  

  



 

Page 15 of 404 
 

Career Awareness in science 
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Germany 

No well 
informed 

Somewhat 
informed Informed 

Very well 
informed 

Total N % N % N % N % 

CareerAwar_13. Science-related careers 
that are available in the job market 

Before 2 5.3 16 42.1 17 44.7 3 7.9 38 

After 3 7.9 21 55.3 12 31.6 2 5.3 38 

CareerAwar_14. Where to find 
information about science-related careers 

Before 6 15.4 15 38.5 17 43.6 1 2.6 39 

After 7 17.9 20 51.3 7 17.9 5 12.8 39 

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

Before 6 15.8 15 39.5 15 39.5 2 5.3 38 

After 
5 13.2 18 47.4 11 28.9 4 10.5 38 

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

Before 9 23.1 16 41.0 11 28.2 3 7.7 39 

After 11 28.2 17 43.6 10 25.6 1 2.6 39 

 

!ÌÌ ÆÏÕÒ ÑÕÅÓÔÉÏÎÓ ÁÃÔ ÁÔ ÔÈÅ ÓÁÍÅ ÄÉÒÅÃÔÉÏÎȢ .ÅÁÒ χπϷ ÏÆ ÁÎÓ×ÅÒÓ ÁÒÅ ÆÏÕÎÄ ÉÎ Ȱ3ÏÍÅ×ÈÁÔ 
)ÎÆÏÒÍÅÄȱ ÁÎÄ Ȱ)ÎÆÏÒÍÅÄȱ ÃÁÔÅÇÏÒÉÅÓȢ  
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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 

3ÔÁÔÉÓÔÉÃÁÌ ÁÎÁÌÙÓÉÓ ÏÆ ÐÒÏÊÅÃÔ -5,4)0,)%23ȭ 

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 

3%!ȡ 3ÅÒÖÅÉ Äȭ%ÓÔÁÄþÓÔÉÃÁ !ÐÌÉÃÁÄÁ 

1.1.4. DOCUMENTATION MANAGEMENT 

The following datasets were included: 

¶ Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÓÅÒÖÅÉ ÅÓÔÁÄþÓÉÔÃÁͺ5!"ͺ6σȢØÌÓØȱ ÁÎÄ Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ 
ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÔÏ ÓÅÎÄͺ5#9ͺπυπχςσȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ Elia.Tena@uab.cat on 
07/jul/2023.  

¶ Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺ5,ͺÓÅÎÓÅ ÒÅÐÅÔÉÔÓȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ 
Elia.Tena@uab.cat on 01/sep/2023.  

¶ Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺ5-5ȢØÌÓØȱ ÁÎÄ Ȱ$τȢτȢͺ%ØÃÅÌ 1ÕÅÓÔÉÏÎÎÁÉre UBO_only 
ÄÕÐÌÉÃÁÔÅÓͺσȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ Elia.Tena@uab.cat on 04/sep/2023.  

¶ Ȱ$τȢτȢͺ%ØÃÅÌ ÔÏ ÃÏÌÌÅÃÔ ÉÎÆÏÒÍÁÔÉÏÎͺÔÏ ÓÅÎÄͺ)2%.ͺ6ςȢØÌÓØȱ ÒÅÃÅÉÖÅÄ ÆÒÏÍ 
Elia.Tena@uab.cat on 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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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'Estadística Aplicada facilities. 

 

1.2.2. STATISTICAL METHODS  

The comparisons are presented in the following chapters: by Age, Country and Gender. 

For each period (Before, After, and difference): 

- Á ȬÂÏØ ÁÎÄ ×ÈÉÓËÅÒ ÐÌÏÔȭ ×ÉÔÈ ÔÈÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÐÁÒÔÉÃÉÐÁÎÔÓȭ ÓÃÏÒÅ ÆÏÒ ÅÁÃÈ #ÏÕÎÔÒÙ 
(and Gender) 

- a table with basic statistics: n, mean, std (standard deviation), min (Minimum), Q1 
(25%), median, Q3 (75%), max (maximum) and nmiss (Number of missings).  

- And the comparison of values of the involved indexes (Interest, Self-Efficacy and 
Career Awareness): Kruskal-Wallis test for Countries and Wilcoxon Two-Sample Test 
for Gender comparisons. 

Statistical decision has been made fixing as significance level the value of 0.05. 
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1.3. COMPARISONS BY AGE 

 

 

¶ #ÏÍÐÁÒÉÎÇ ÁÎÓ×ÅÒÓ ÂÙ ÁÇÅ ÄÏÅÓÎȭÔ ÇÉÖÅ ÕÓ ÅÎÏÕÇÈ ÉÎÆÏÒÍÁÔÉÏÎ ÄÕÅ ÔÏ ÔÈÅ ÌÏ× ÄÉÖÅÒÓÉÔÙ ÏÆ 
ages on each country. Except of Slovenia and Germany, other countries have only on age 
group.  So, we will proceed to analyze the comparison before ɀ after and the difference 
between both periods by Country and Gender. 

  

  

 

 

 

 

 

Age of the students 

Low primary 
students (6-8 years) 

Upper primary 
students (9-12 years) 

Low secondary students 
(13-15 years) 

Upper secondary 
students (16-18 years) 

N % N % N % N % 

Cyprus . . . . 74 100.00 . . 

Germany . . . . 72 74.23 25 25.77 

Italy . . . . . . 36 100.00 

Slovenia 46 56.10 33 40.24 3 3.66 . . 

Spain . . . . 113 100.00 . . 

Sweden . . . . . . 24 100.00 
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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  

 

Before N Mean Std Min Q1 Median Q3 Max NMiss 

Interest_mean Cyprus 74 3.05 0.44 1.75 2.75 3.00 3.38 4.00 0 

Germany 86 3.15 0.53 1.88 2.75 3.25 3.50 4.00 10 

Italy 36 3.33 0.56 1.00 3.13 3.38 3.63 4.00 0 

Slovenia 77 3.54 0.41 2.25 3.25 3.63 3.88 4.00 5 

Spain 113 2.81 0.58 1.25 2.50 2.88 3.25 3.88 0 

Sweden 24 2.48 0.52 1.00 2.25 2.44 2.88 3.38 0 

 

¶ 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 on Interest means before TLS by 

country, we have Kruskall-Wallis Test results: 
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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

107.9080 5 <.0001 

 

 

¶ Statistically significant differences (Chi-Square = 107.91; p-value < 0.0001) between 

Interest mean before TLS by country.  
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Self-Efficacy in science 

 

Before N Mean Std Min Q1 Median Q3 Max NMiss 

SelfEfficacy_mean Cyprus 74 2.89 0.62 1.00 2.50 3.00 3.25 3.75 0 

Germany 85 3.14 0.72 1.00 2.75 3.25 3.75 4.00 11 

Italy 36 2.60 0.51 1.25 2.25 2.50 3.00 3.75 0 

Slovenia 68 2.90 0.37 2.25 2.50 3.00 3.25 4.00 14 

Spain 113 2.75 0.60 1.00 2.25 2.75 3.25 4.00 0 

Sweden 24 3.00 0.67 1.75 2.38 3.00 3.63 4.00 0 

 

 

¶ Comparing Self-Efficacy 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 composed 

by Cyprus, Italy, Slovenia, and Spain all four countries with means below 3 of 4 points.  

 

 

 

To conclude that there are (maybe) statistically differences on Self-Efficacy means before TLS by 

country, we have Kruskall-Wallis Test results: 
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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

31.4162 5 <.0001 

 

¶ Statistically significant differences (Chi-Square = 31.42; p-value < 0.0001) between Self-

Efficacy mean before TLS by country.  
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Career Awareness in science 

 

 

  

Before N Mean Std Min Q1 Median Q3 Max NMiss 

CareerAwar_mean Cyprus 74 2.09 0.65 1.00 1.50 2.00 2.75 3.75 0 

Germany 86 2.13 0.64 1.00 1.75 2.00 2.50 4.00 10 

Italy 36 1.89 0.54 1.00 1.50 1.88 2.25 3.00 0 

Slovenia 70 2.53 0.87 1.00 2.00 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 1.47 0.35 1.00 1.25 1.38 1.75 2.00 0 

 

¶ Means on Career Awareness before TLS oscillates between 1.47 and 2.53 of 4 possible 

points. The lower mean of Career Awareness rate for Sweden is 1.47. The major mean of 

Career Awareness rate for Slovenia is 2.53. 

 

 

 

To conclude that there are statistically differences on Career Awareness means before TLS by 

country, we have Kruskall-Wallis Test results: 

Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

44.4496 5 <.0001 
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¶ Statistically significant differences (Chi-Square = 44.45; p-value < 0.0001) between Career 

Awareness mean before TLS by country.  
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1.4.2. BEFORE ς COMPLETE OBSERVATIONS 

In this chapter, the same analysis with complete observations (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  

 

Before N Mean Std Min Q1 Median Q3 Max NMiss 

Interest_mean Cyprus 74 3.05 0.44 1.75 2.75 3.00 3.38 4.00 0 

Germany 35 3.40 0.35 2.50 3.25 3.38 3.63 4.00 0 

Italy 36 3.33 0.56 1.00 3.13 3.38 3.63 4.00 0 

Slovenia 74 3.53 0.41 2.25 3.25 3.63 3.88 4.00 0 

Spain 113 2.81 0.58 1.25 2.50 2.88 3.25 3.88 0 

 

¶ 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 on Interest means before TLS by 

country, we have Kruskall-Wallis Test results: 
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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

91.6313 4 <.0001 

 

 

¶ Statistically significant differences (Chi-Square = 91.63; p-value < 0.0001) between 

Interest mean before TLS by country.  
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Self-Efficacy in science 

 

Before N Mean Std Min Q1 Median Q3 Max NMiss 

SelfEfficacy_mean Cyprus 74 2.89 0.62 1.00 2.50 3.00 3.25 3.75 0 

Germany 32 3.45 0.48 2.00 3.13 3.50 3.88 4.00 0 

Italy 36 2.60 0.51 1.25 2.25 2.50 3.00 3.75 0 

Slovenia 61 2.91 0.37 2.25 2.75 3.00 3.25 4.00 0 

Spain 113 2.75 0.60 1.00 2.25 2.75 3.25 4.00 0 

 

 

¶ Comparing Self-Efficacy means before TLS by 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 on Self-Efficacy means before TLS by 

country, we have Kruskall-Wallis Test results: 
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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

44.4069 4 <.0001 

 

¶ Statistically significant differences (Chi-Square = 44.41; p-value < 0.0001) between Self-

Efficacy mean before TLS by country.  
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Career Awareness in science 

 

 

  

Before N Mean Std Min Q1 Median Q3 Max NMiss 

CareerAwar_mean Cyprus 74 2.09 0.65 1.00 1.50 2.00 2.75 3.75 0 

Germany 36 2.35 0.63 1.00 2.00 2.38 2.75 4.00 0 

Italy 36 1.89 0.54 1.00 1.50 1.88 2.25 3.00 0 

Slovenia 54 2.76 0.73 1.00 2.25 2.50 3.25 4.00 0 

Spain 113 2.06 0.67 1.00 1.50 2.00 2.50 4.00 0 

 

¶ Means on Career Awareness before TLS oscillates between 1.89 and 2.35 of 4 possible 

points. The lower mean of Career Awareness rate for Italy is 1.89. The major mean of 

Career Awareness rate for Slovenia is 2.76. 

 

 

 

 

To conclude that there are statistically differences on Career Awareness means before TLS by 

country, we have Kruskall-Wallis Test results: 

Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

42.6060 4 <.0001 
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¶ Statistically significant differences (Chi-Square = 42.61; p-value < 0.0001) between Career 

Awareness mean 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  

 

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 0.40 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 

 

¶ 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 on Interest mean after TLS by 

country, we have Kruskall-Wallis Test results: 
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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

45.6075 4 <.0001 

 

 

¶ Statistically significant differences (Chi-Square = 45.61; p-value < 0.0001) between 

Interest mean after TLS by country.  
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Self-Efficacy in science 

 

 

 

After N Mean Std Min Q1 Median Q3 Max NMiss 

SelfEfficacy_mean_Af Cyprus 74 3.03 0.63 1.00 2.50 3.00 3.50 4.00 0 

Germany 41 3.29 0.49 2.25 3.00 3.25 3.50 4.00 55 

Italy 36 2.64 0.44 1.50 2.25 2.75 3.00 3.75 0 

Slovenia 64 2.85 0.45 1.25 2.50 2.88 3.00 4.00 18 

Spain 113 2.75 0.50 1.75 2.50 2.75 3.00 4.00 0 

Sweden 0 . . . . . . . 24 

 

 

¶ Comparing Self-Efficacy means 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 for Self-Efficacy.  
 

To conclude that there are (maybe) statistically differences on Self-Efficacy means after TLS by 
country, we have Kruskall-Wallis Test results: 
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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

45.2926 4 <.0001 

 

¶ Statistically significant differences (Chi-Square= 45.29; p-value < 0.0001) between Self-

Efficacy mean after TLS by country.  
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Career Awareness in science 

 

 

 

After N Mean Std Min Q1 Median Q3 Max NMiss 

CareerAwar_mean_Af Cyprus 74 2.43 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 

 

 

¶ Comparing Career Awareness means 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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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

26.9472 4 <.0001 

 

 

¶ Statistically significant differences (Chi-Square = 26.95; p-value < 0.0001) between 

Career Awareness mean after TLS by country.  
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1.4.4. DIFFERENCE COMPARISONS 

 

Interest in science  

 

 

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 

 

¶ Cyprus is the country that improves more his results (difference Interest mean= 0.20) on 

a positive way. Spain follows Cyprus with a difference Interest mean of 0.06. 
 

To conclude that there are (maybe) statistically differences on Interest difference means before 

and after TLS by country, we have Kruskall-Wallis Test results: 
 

Cyprus Germany Italy Slovenia Spain Sweden

Country

-2

-1

0

1

2

D
if

fe
re

n
ce

 I
n
te

re
st

 m
ea

n



 

Page 25 of 404 
 

Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

22.5648 4 0.0002 

 

 

¶ Statistically significant differences (Chi-Square = 22.56; p-value =0.0002) between 

Interest differences before and after TLS by country.  
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Self-Efficacy in science 

 

 

Difference N Mean Std Min Q1 Median Q3 Max NMiss 

diff_SelfEfficacy_mean Cyprus 74 0.15 0.57 -1.50 -0.25 0.25 0.50 1.25 0 

Germany 32 -0.16 0.47 -1.50 -0.50 -0.25 0.13 0.75 64 

Italy 36 0.03 0.44 -1.00 -0.25 0.00 0.38 1.00 0 

Slovenia 61 -0.06 0.47 -1.00 -0.25 0.00 0.25 1.25 21 

Spain 113 -0.01 0.52 -1.00 -0.25 0.00 0.25 1.50 0 

Sweden 0 . . . . . . . 24 

 

¶ In terms 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 of -0.19. 
 

 

To conclude that there are (maybe) statistically differences on Self-Efficacy difference means 
before and after TLS by country, we have Kruskall-Wallis Test results: 

 

Cyprus Germany Italy Slovenia Spain Sweden

Country

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

D
if

fe
re

n
c
e
 S

e
lf

 E
ff

ic
a
c
y
 m

e
a
n



 

Page 27 of 404 
 

Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

11.8929 4 0.0182 

 

¶ Statistically significant differences (Chi-Square = 11.89; p-value =0.0182) between Self-

Efficacy differences before and after TLS by country.  
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Career Awareness in science 

 

 

 

Difference N Mean Std Min Q1 Median Q3 Max NMiss 

diff_CareerAwar_mean Cyprus 74 0.34 0.81 -1.75 -0.25 0.25 0.75 2.50 0 

Germany 36 -0.12 0.57 -1.25 -0.50 0.00 0.13 1.50 60 

Italy 36 0.30 0.58 -1.00 0.00 0.25 0.50 2.00 0 

Slovenia 54 0.05 0.86 -2.25 -0.50 0.00 0.75 2.00 28 

Spain 113 0.14 0.76 -2.00 -0.25 0.00 0.50 2.25 0 

Sweden 0 . . . . . . . 24 

 

 

¶ 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 results 

obtaining a negative difference mean.   
 

To conclude that there are (maybe) statistically differences on Career Awareness difference 

means before and after TLS by country, we have Kruskall-Wallis Test results: 
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Kruskal-Wallis Test 

Chi-Square DF Pr > ChiSq 

13.6857 4 0.0084 

 

¶ Statistically significant differences (Chi-Square = 13.69; p-value =0.0084) between Career 

Awareness differences 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 . . . . 24 100.00 

 

 

¶ 4ÈÅÒÅ ÁÒÅ τ ÏÂÓÅÒÖÁÔÉÏÎÓ ÔÈÁÔ ÆÏÒÍÓ ȰÎÏ ÉÄÅÎÔÉÆÙȱȢ -ÏÒÅÏÖÅÒȟ ÁÌÌ ÓÔÕÄÅÎÔÓ ÆÒÏÍ 3×ÅÄÅÎ 

are ÃÏÎÓÉÄÅÒÅÄ ÁÓ ȰÎÏ ÉÄÅÎÔÉÆÙȱ ÇÒÏÕÐ ÁÌÇÏȢ 4ÈÅ ÒÅÓÐÏÎÓÅÓ ÏÆ ÔÈÅÓÅ ςψ ÐÁÒÔÉÃÉÐÁÎÔÓ ÁÒÅ ÎÏÔ 

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  

 

 

 

  

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 

 

 

¶ Comparing Interest 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 

ÏÂÔÁÉÎÅÄ ×ÉÔÈ ÔÈÅ ÇÒÏÕÐ ÏÆ ÐÅÏÐÌÅ ȰÎÏ ÉÄÅÎÔÉÆÙȱ ÉÓ ÌÏ×ÅÒ ÔÈÁÎ ÔÈÅ ÏÔÈÅÒ Ô×ÏȢ   
 

 To conclude that there are (maybe) statistically differences on Interest means before TLS by 
gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr > Z Pr > |Z|  

t Approximation 

Pr > Z Pr > |Z|  

32445.00 1.6989 0.0447 0.0893 0.0451 0.0901 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ Interest mean before TLS by 

gender.  
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1.5.2. BEFORE ς COMPLETE OBSERVATIONS 

In this chapter, the same analysis with complete observations (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 

 

 

  

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 

 

¶ Comparing Interest 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 

ÏÂÔÁÉÎÅÄ ×ÉÔÈ ÔÈÅ ÇÒÏÕÐ ÏÆ ÐÅÏÐÌÅ ȰÎÏ ÉÄÅÎÔÉÆÙȱ ÉÓ ÌÏ×ÅÒ ÔÈÁÎ ÔÈÅ ÏÔÈÅÒ Ô×ÏȢ   
 

To conclude that there are (maybe) statistically differences on Interest means before TLS by 
gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr > Z Pr > |Z|  

t Approximation 

Pr > Z Pr > |Z|  

31751.00 1.5688 0.0583 0.1167 0.0588 0.1175 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÃÅ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ Interest mean before TLS by 

gender.  
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Self-Efficacy in science 

 

 

 

Before N Mean Std Min Q1 Median Q3 Max NMiss 

SelfEfficacy_mean Female 163 2.86 0.64 1.00 2.50 3.00 3.25 4.00 0 

Male 150 2.89 0.52 1.50 2.50 3.00 3.25 4.00 0 

No identify 3 2.58 0.38 2.25 2.25 2.50 3.00 3.00 0 

 

¶ Comparing Self-Efficacy means 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 on Self-Efficacy means before TLS by 

gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr > Z Pr > |Z|  

t Approximation 

Pr > Z Pr > |Z|  

27707.50 0.1080 0.4570 0.9140 0.4570 0.9141 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ Self-Efficacy mean before TLS 

by gender.  
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Career Awareness in science 

 

 

 

Before N Mean Std Min Q1 Median Q3 Max NMiss 

CareerAwar_mean Female 164 2.13 0.72 1.00 1.50 2.00 2.75 4.00 0 

Male 146 2.30 0.69 1.00 1.75 2.25 2.75 4.00 0 

No identify 3 1.50 0.66 1.00 1.00 1.25 2.25 2.25 0 

 

¶ Career Awareness mean in Male (2.3) is higher than in Female (2.13). 
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To conclude that there are not statistically differences on Career Awareness means before TLS by 

gender, we have Wilcoxon Two-Sample Test results: 

Wilcoxon Two-Sample Test 

Statistic Z Pr > Z Pr > |Z|  

t Approximation 

Pr > Z Pr > |Z|  

29603.50 2.8547 0.0022 0.0043 0.0023 0.0046 

Z includes a continuity correction of 0.5. 

 

¶ Statistically significant differences (Z = 2.85, p-value = 0.0046) between Career Awareness 

mean before TLS by gender.  
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1.5.3. AFTER 

Interest in science 

 

 

 

  

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 2.83 0.51 2.25 2.25 3.13 3.13 3.13 25 

 

 

¶ 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 

ÏÂÔÁÉÎÅÄ ×ÉÔÈ ÔÈÅ ÇÒÏÕÐ ÏÆ ÐÅÏÐÌÅ ȰÎÏ ÉÄÅÎÔÉÆÙȱ ÉÓ ÌÏ×ÅÒ ÔÈÁÎ ÔÈÅ ÏÔÈÅÒ Ô×ÏȢ  

 

 

To conclude that there are (maybe) statistically differences on Interest means after TLS by 

gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr > Z 
Pr > |Z

|  

t Approximation 

Pr > Z 
Pr > |Z

|  

29145.50 1.5901 0.0559 0.1118 0.0564 0.1127 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ statistically significant differences between Interest mean after TLS by 

gender.  
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Self-Efficacy in science 

 

 

 

After N Mean Std Min Q1 Median Q3 Max NMiss 

SelfEfficacy_mean_Af Female 173 2.92 0.57 1.00 2.50 2.75 3.25 4.00 61 

Male 152 2.86 0.52 1.25 2.50 2.75 3.25 4.00 11 

No identify 3 2.50 0.66 2.00 2.00 2.25 3.25 3.25 25 

 

 

¶ Comparing Self-Efficacy means 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 Self-Efficacy means after TLS by 

gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr < Z Pr > |Z|  

t Approximation 

Pr < Z Pr > |Z|  

23798.00 -1.1687 0.1213 0.2425 0.1217 0.2434 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ 3ÅÌÆ-Efficacy mean after TLS 

by gender.  
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Career Awareness in science 

 

 

  

After N Mean Std Min Q1 Median Q3 Max NMiss 

CareerAwar_mean_Af 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 1.83 0.76 1.00 1.00 2.00 2.50 2.50 25 

 

 

¶ Comparing Career Awareness means after TLS by gender we can see that there are not too 

many differences between means of females and males.  

¶ .ÅÖÅÒÔÈÅÌÅÓÓȟ ÔÈÅ ȰÎÏ ÉÄÅÎÔÉÆÙȱ ÇÒÏÕÐ ÍÅÁÎ ÉÓ ÍÕÃÈ ÌÏ×ÅÒ ÔÈÁÎ ÔÈÅ ÏÔÈÅÒ Ô×ÏȢ  

 

 

 

 

 

 

 

To conclude that there are (or not) statistically differences on Career Awareness means after TLS 

by gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr > Z Pr > |Z|  

t Approximation 

Pr > Z Pr > |Z|  

24007.00 0.5035 0.3073 0.6146 0.3075 0.6150 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ statistically significant differences between Career Awareness mean after 

TLS by gender.  
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1.5.4. DIFFERENCE COMPARISON 

Interest in science  

 

 

 

  

Difference N Mean Std Min Q1 Median Q3 Max NMiss 

diff_Interest_mean Female 171 0.01 0.48 -2.13 -0.25 0.00 0.25 1.75 63 

Male 158 0.06 0.57 -1.63 -0.25 0.00 0.38 2.50 5 

No identify 3 -0.13 0.45 -0.50 -0.50 -0.25 0.38 0.38 25 

 

 

¶ 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 on Interest difference means before 

and after TLS by gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr > Z Pr > |Z|  

t Approximation 

Pr > Z Pr > |Z|  

26779.50 0.8260 0.2044 0.4088 0.2047 0.4094 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ Interest differences before 

and after TLS by gender.  
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Self-Efficacy in science 

 

 

  

Difference N Mean Std Min Q1 Median Q3 Max NMiss 

diff_SelfEfficacy_mean Female 163 0.04 0.51 -1.50 -0.25 0.00 0.25 1.50 71 

Male 150 -0.03 0.52 -1.50 -0.25 0.00 0.25 1.50 13 

No identify 3 -0.08 0.29 -0.25 -0.25 -0.25 0.25 0.25 25 

 

 

¶ In terms 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, 

males improve less with a difference mean between before and after TLS value of -0.03. 
 

 

 

 

To conclude that there are (maybe) statistically differences on Self-Efficacy difference means 

before and after TLS by gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr < Z Pr > |Z|  

t Approximation 

Pr < Z Pr > |Z|  

22490.00 -1.3425 0.0897 0.1794 0.0902 0.1804 

Z includes a continuity correction of 0.5. 

 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ Self-Efficacy differences 

before and after TLS by gender.  
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Career Awareness in science 

 

 

  

Difference N Mean Std Min Q1 Median Q3 Max NMiss 

diff_CareerAwar_mean Female 164 0.23 0.77 -2.00 -0.25 0.25 0.75 2.50 70 

Male 146 0.08 0.75 -2.25 -0.25 0.00 0.50 2.25 17 

No identify 3 0.33 0.80 -0.25 -0.25 0.00 1.25 1.25 25 

 

 

¶ %ÉÔÈÅÒ ÍÁÌÅȟ ÆÅÍÁÌÅÓ ÁÎÄ ȰÎÏ ÉÄÅÎÔÉÆÙȱ ÇÒÏÕÐ ÈÁÓ Á ÐÏÓÉÔÉÖÅ ÄÉÆÆÅÒÅÎÃÅ ÍÅÁÎ ÂÅÔ×ÅÅÎ 

before and after TLS on Career Awareness results. All three groups improve on a positive 

way their results.    
 

 

 

 

 

 

To conclude that there are (maybe) statistically differences on Career Awareness difference 

means before and after TLS by gender, we have Wilcoxon Two-Sample Test results: 
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Wilcoxon Two-Sample Test 

Statistic Z Pr < Z Pr > |Z|  

t Approximation 

Pr < Z Pr > |Z|  

21496.00 -1.5423 0.0615 0.1230 0.0620 0.1240 

Z includes a continuity correction of 0.5. 

 

¶ 7Å ÄÏÎȭÔ ÄÅÔÅÃÔ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅÓ ÂÅÔ×ÅÅÎ Career Awareness differences 

before and after TLS by gender.  
 

 

 

 


