1. [bookmark: _Toc112770074]Specifications for an educational scenario on the topic “Looking out for my community - Vaccines development and the science that responds to hesitancy”
Main partner responsible
University of Cyprus, Nicosia, Cyprus
Element of the scenario
Subject: Biology classes (contribution from IT teachers and/or  Home economics, English, Art teachers etc.)
Grade: 9th grade (+/- 14-15 years old students)
Estimated duration: 9 lessons X 40 min
· 5 lessons (lesson 1 – lesson 5) of 40-45 minutes for the promotion of conceptual and epistemic understanding related to pafse topic: Looking out for my community: Vaccines development and the science that responds to hesitancy 
· 4 lessons / sessions of 40-45 minutes for school project (lesson/session 6 – session 9) 
· Open Schooling Event. 

Classroom organization:
· Lesson 1- Lesson 5: Students’ groups of 4-5 students (collaborative learning), individual work (individual reflection on one’s own learning), whole-class (whole-class discussions). 
· Lesson 6- Lesson 9: Students’ groups of 4-5 students , cooperative learning method, use of jigsaw technique, whole-class (whole-class discussions).
PAFSE Topic: This Educational Scenario is an integrated learning unit in Public Health Education related to the Pafse topic: Looking out for my community: Vaccines development and the science that responds to hesitancy
Educational Scenario Title: Microbes, Vaccines development and  hesitancy
Prerequisite knowledge and skills
· Basic conceptual understanding concerning microbes and diseases
· Basic knowledge of software and browsers
· Basic skills of group work and collaborative learning
Overview
The main goal of this unit is to promote students’ understanding on the relationships between microbes  and infectious diseases, the human defence mechanisms against pathogens,  vaccines development and how science responds to vaccine hesitancy,  promoting high-order thinking skills, communication and collaboration skills and critical health literacy.

A specific socioscientific topic related to vaccines and vaccinations provides the scenario for the inquiry-based primary questions of this unit related to the learning Pafse topic: Looking out for my community: Vaccines development and the science that responds to hesitancy.


Socioscientific topic: 
Microbes, Vaccines development and  hesitancy
When a person becomes infected with a virus, the immune system responds to attack the virus so the infected person doesn’t get too sick. After the virus is eliminated, the person’s immune system creates cells that will remember the virus (called memory cells) so that if the person ever gets infected by the same virus again the immune system can respond very quickly, and the person probably won’t even notice he/she is infected. Many years ago, scientists developed vaccines, which causes the immune response and the creation of memory cells. 
Recently, a new virus has spread around the world, which has caused a lot of businesses to shut down and schools to close to limit the spread. Many pharmaceutical companies try to develop a vaccine that passes rigorous approval tests. One vaccine candidate has passed all of these tests, but it has a low efficacy rate of around 50%, meaning that a person who is vaccinated is only half as likely to get sick from the real virus, compared to a person who is not vaccinated.
The pharmaceutical company argues that the vaccine should be distributed anyway, so that people can be protected, and life can get back to normality. The government people also agree because they want the economy to improve. On the other hand, public health workers are concerned that if a vaccine that has such low efficacy is distributed, people may relax their other preventative behaviours such as avoiding large social gatherings or wearing masks. They are, particularly, worried because a lot of people have signalled that they are afraid to get vaccinated at all.
Your mission is to investigate the following primary research questions:
· How do vaccines influence the progress of an epidemic and a pandemic?
· Should a low efficacy vaccine be released to the public? (Debate)
· What are the community’s perceptions and knowledge concerning immunity and vaccination?

First, students will obtain a basic conceptual understanding about microbes, infectious diseases, the human defence mechanisms against pathogens, the impact that infectious diseases had and still have on societies and public health, how to prevent infections by using vaccines, as well as vaccines development.
To answer the research questions of this unit, students are asked to formulate hypotheses, to construct instruments, to collect data from a variety of inquiry-based sources (e.g., such as texts, articles, pictures and videos, tables and diagrams, simulations, and scientific measurements), analyse, contruct arguments, make inferences, synthesize and draw conclusions.
Additionally, students organising and holding an Open Schooling Event with a public debate (students, teachers, parents, social partners of the local community) on the topic: Microbes, Vaccines and Vaccine hesitancy, will act as knowledgeable social agents through citizenship education.

Glossary 
1.  Didactical glossary (or content glossary)
Antibodies: molecules (also called immunoglobulins) produced by a B cell in response to an antigen. An antibody can lead to the indirect destruction of an antigen or the antigen carrier (i.e., bacterium, virus, tutor cell, etc). An antibody will opsonise (label) the antigen, that at the next stage will be destroyed by phagocytes and the complement system
Antigen: a substance or molecule that is recognized by the immune system. The molecule can come from foreign materials such as bacteria or viruses.
B cells: small white blood cells crucial to the immune defences. Also known as B lymphocytes, they come from bone marrow and develop into blood cells called plasma cells, which are the source of antibodies.
Disease: a state in which a function or part of the body is no longer in a healthy condition.
Epidemic: a disease outbreak that affects many people in a region at the same time.
Health: a state of complete physical, social, and mental well-being, and not merely the absence of disease or infirmity
Health behaviour: any activity undertaken by an individual for the purpose of promoting, protecting, maintaining, or regaining health, whether or not such behaviour is objectively effective towards that end.
Health education: any combination of learning experiences designed to help individuals and communities improve their health by increasing knowledge, influencing motivation and improving health literacy.
Health for All: the attainment by all the people of the world of a level of health that will permit them to lead a socially and economically productive life regardless of who they are or where they live.
Health outcomes: a change in the health status of an individual, group or population that is attributable to a planned intervention or series of interventions, regardless of whether such an intervention was intended to change health status.
Health policy: refers to decisions, plans, and actions that are undertaken to achieve specific health care goals within a society.
Immune response: reaction of the immune system to anything recognised as being foreign to the human body, i.e., microbes
Immune system: a complex network of specialized cells, tissues, and organs, and molecules, that defends the body against protects the human body from infection and disease.
Immunity: a biochemical state of the human body being able to resist a particular infection, through preventing the development and growth of a pathogenic microorganism or by counteracting the effects of its products.
Immunization: vaccination or other process that induces protective immunity against infection or disease caused by microbes and/or viruses.
Infection: a state in which disease-causing microbes and particles (viruses) have invaded or multiplied in body tissues.
Infectious diseases: diseases caused by microbes that can be passed to or among humans by several methods of transmission.
Microorganisms: microscopic organisms, including bacteria, viruses, protozoa, algae, and fungi. Although viruses are not considered living organisms, they are sometimes wrongly classified as microorganisms.
Pandemics: diseases that affect many people in different regions around the world.
Pathogens: disease-causing organisms. Pathogens (Pathogenic microorganisms) are viruses, harmful bacteria, fungi, protozoa.
Vaccination: Inoculation with a vaccine to protect against a particular infection.
Vaccines: A weakened (attenuated) or killed microbe, such as a bacterium or virus, or a portion of the microbe’s structure that when incorporated into the human body (via subcutaneous/skin injection or orally) leads to the production of specialised pathogen-specific cells and molecules that can effectively act against the specific microbe. By stimulating the generation of specific immune memory cells (most times not leading to disease), they protect the human body against subsequent infection. Vaccines constructed from parts of a pathogen cannot cause infection, however, attenuated vaccines have been reported to result to infection following possible activation of the microbe component following administration in some subjects. 
2.Pedagogical glossary
a. Brainstorming
Brainstorming is an instructional technique with several variations that might take place within small group or with the entire class. During brainstorming all students shortly express their ideas or concepts which are relevant to a given guiding question or central term. Criticism on the ideas is absent during brainstorming and its aim is the production of a lot and divergent ideas.
b. Collaborative learning
Collaborative learning is a pedagogical method, using group (3-5 students) teaching - learning activities (except those activities which require an individual reflection on one’s own learning or those that require whole-class discussions). Collaborative learning can boost the learning outcomes, students’ interests and participation and their collaboration and communication skills.
The role of the teacher is to guide students, stating explicitly the aims of each task or reformulating and adapting new key questions to help them to find their own learning path. This teacher’s role as a facilitator is necessary to promote a gradual development of students’ learning autonomy when questioning, thinking, planning, reflecting, interacting, discussing, and gradually developing conceptual frameworks through the active participation in tasks.
One type of cooperative learning method is the jigsaw technique. The jigsaw technique is a method of organizing classroom activity that makes students dependent on each other to succeed. It breaks classes into groups that each assemble a piece of an assignment and synthesize their work when finished. The process derives its name from the jigsaw puzzle because it involves putting the parts of the assignment together to form a whole picture.
c. Argumentation-Based Science Teaching Approach
Argumentation-based science teaching stresses the evidence-based justification of knowledge claims, and it underpins reasoning across STEM domains. It helps students use cognitive/metacognitive strategies and processes, develops their collaboration and communication skills, supports their critical thinking skills, promotes scientific literacy, and makes it easier for them to understand scientific culture and practice.
For Argumentation-based science teaching approach the focus is on how the teachers:
(a) structured the task (b) used group discussions, (c) questioned for evidence and justifications, (c) modelled argument, (d) used presentations and peer review, (e) established the norms of argumentation, and (f) provided feedback during group discussions. 
d. Socio-scientific Inquiry-Based Teaching and Learning Approach
Socio-scientific inquiry-based teaching and learning approach is a pedagogical approach which connects science and society in the classroom through the use of socio-scientific issues. Socio-scientific issues (SSIs) are complex and contentious societal issues with substantive connections to science ideas and principles.
Socio-scientific inquiry-based teaching and learning approach has three main stages:
i. Use of SSI for raising inquiry-based authentic questions.
ii. For exploring these questions, social and scientific inquiry is used (e.g. planning, searching and evaluating information - using a variety of evidence sources, such as research, expert knowledge, practice experience and data to capture the complexity of a problem, analysing, negotiating the social and scientific dimensions of the SSI, making inferences, synthesising  and drawing conclusions, constructing arguments,  etc.).
iii. Students are stimulated to form opinions and formulate solutions related to the SSI - questions.
The main inquiry phases sub-phases are described below (Pedaste et al., 2015).
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e. Learning Science by Using Models
Modelling-based Learning approach is an approach for teaching and learning in science whereby learning takes place via student construction and/or use of models as representations of physical phenomena that include representations of physical objects and their characteristics, physical entities and physical processes involved in the physical phenomena. This leads to an externalized representation of the underlying mechanism of a physical phenomenon and helps students build an understanding of that mechanism. 
Particularly, models help us to visualize a system and specify its structure or behaviour. Moreover, the modelling process usually simplifies a phenomenon thereby revealing its more fundamental concepts and downgrading any secondary information that is not directly relevant to those aspects of the system that are of interest for investigation purposes. Models have a representative, interpretive and predictive power.
f. Learning Science by Constructing Concept maps
Concept maps are a kind of graphic organizers similar to mind maps. They include concepts in frames interconnected with arrows. A verb is written above each arrow which determines the kind of the semantic connection, in a way that the two interconnected concepts and the arrow (mainly verb) form a semantically independent sentence. In addition, concept maps are a direct method of looking at the organization and structure of an individual's knowledge within a particular domain and at the fluency and efficiency with which the knowledge can be used
g. Learning Science by Using Infographic 
An infographic (information graphic) is a kind of multimodal representation of facts and information. It usually forms a broad graphic composition combining short texts, numerical data, graphs, diagrams, sketches, colors, and shapes. The aim of the infographic is to present a big load of information on a topic in a visual way, making it comprehensible immediately.
h. Open Schooling
Open Schooling is an educational perspective in which schools become open to society by bidirectionally collaborating with different institutions with the aim to:
i. 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.
ii. 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 students’ meaningful learning and competence development.
iii. Give epistemic authority to all agents from within and outside 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, 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.
Open Schooling emerges as a new term first in the report Science Education for Responsible Citizenship and in EU’s Work Programme 2016-2017 and continues to be a priority in the Work Programme 2018-2020. However, despite the term not being explicitly there, we can identify the Open Schooling idea already in the Work Programme 2014-2015.
The EU WPs from 2016 to 2020 followed up on the report Science Education for Responsible Citizenship to explicitly promote the concept of Open Schooling in their strategy of Science with and for Society, which revolves around the concept of Responsible Research and Innovation (RRI) and its pillar on Science Education.
i. Critical Health Literacy
Critical health literacy is an important dimension of health literacy beyond fundamental literacy and comprehension skills in health contexts. It includes quite useful notions and skills for a health literate citizen in modern society. Critical health literacy mainly consists of the critical evaluation of health information, the comprehension of the interconnection between health and society (in particular the notion of social determinants of health), and the participation in civic collective actions for the promotion of health.
j. Constructing an Assessment Rubric
Assessment rubric is a strictly organised assessment system with certain assessment criteria, which is used for the precise quantitative assessment of several features of an answer, arguments, debate, a project etc., according to certain criteria and grading scales.
k. One Health Approach 
The One Health approach is a transdisciplinary approach that considers human health under a broad context highlighting the direct interconnections with animal health and the environment. Zoonoses, vector-transmitted diseases and antibiotic-resistant bacteria strains are common issues of the One Health approach.
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STEM Content
1. Fundamental concepts of biological sciences (e.g. Microbes, infectious diseases, non- infectious diseases, communicable diseases, non-communicable diseases, natural barriers against microorganisms, immune system, immunity, of antigens, antibodies, vaccines, vaccination).
2. Promotion of the interconnection among science, technology, society, and environment (STSE).
3.  Promotion of critical STEM literacy, critical health literacy and critical scientific literacy aspects in STEM instruction with a view to promote active citizenship.
4. Highlight of the role of science for the establishment of public health.
5. Conduction of authentic socio-scientific research by students.
6. Promoting argumentation skills
7. Construction, use and nature of scientific models.
8. Promoting understanding of nature of science and epistemological beliefs.
9. Illustration of the convergence between science and technology at the development of different types of vaccines (biomedical technology).


General Learning Objectives
Knowledge (Core Concepts)
1. Transdisciplinary concepts: Critical health literacy, STSE (Science, Technology, Society, Environment) interconnections, One Health approach, socio-scientific research.
2. Specific content concepts: Microbes, infectious diseases, non- infectious diseases, communicable diseases, non-communicable diseases, natural barriers against microorganisms, immune system, immunity, antigens, antibodies, vaccines, vaccination.
Skills
1. General skills: Critical thinking, reflective thinking, critical reading, formal and informal reasoning, decision making, collaboration and communication within small groups, presentation skills.
2. Specific skills: Critical reading of scientific sources (videos, simulations, scientific models, infographics, informative health texts, academic texts), construction and use scientific models, argumentation about the social and environmental dimensions of socio-scientific topics, empirical socio-scientific research design, research data collection, conclusions making, presentation of socio-scientific topics, discussion and reflection about socio-scientific topics. 
Attitudes (Affective domain)
1. Attitudes and values: Awareness concerning socioscientific issues related to vaccines development and vaccination, their complexity and multidimensionality, the social risks and the necessity to analyse such issues and potential solutions from the perspectives of different stakeholders, taking in consideration economic, social, ethical, political cultural, emotional and others factors 
2. Behaviours: Citizenship actions for the limitation of health disparities, and decision making on controversial socioscientific issues (e.g vaccines development and vaccinations, which are defined as open-ended, debatable, non-complex or ill-structured problems that require the consideration of social, ethical, economic, scientific, and ecological perspectives, considering  a variety of perspectives and having an orientation towards socio-scientific humanistic values.

Title of whole module and titles of individual lessons
Title of whole module
Microbes, Vaccines development and  hesitancy
Titles of individual lessons
· Lesson 1 (40 min): Introduction: Infectious diseases, Microbes (microorganisms) and Vaccines
· Lessons 2 & 3 (80 min): Categories, Structure and Functions of Microorganisms
· Lessons 4 & 5 (80 min): Defence against Microbes and the role of Vaccines
· Lessons 6,  7 & 8 (120 min): Primary research questions of School project (a) How do vaccines influence the progress of an epidemic and a pandemic? (b) Should a low efficacy vaccine be released to the public? (c) What are the community’s perceptions and knowledge concerning immunity and vaccination?
· Lesson 9 (40 min): Artefacts of School project: Designing and presenting research results and a leflet related to vaccines and vaccinations,  as well as a public debate on the topic: Vaccines development and hesitancy. 

Organizing an Open Schooling Event (a forum with students, teachers, parents, social partners of the local community) on the topic Microbes, Vaccines development and  hesitancy and  conducting a public debate  on the topic: Microbes, Vaccines development and hesitancy.

Learning goals and objectives
Lesson 1 (40 min): 
1. Awaken interest into the subject - Introducing a related socioscientific issue
2. Identifying students' preconceptions, alternative ideas (misconceptions) on Infectious diseases, Microbes and Vaccines. Mapping the preconceptions of the students.
3. Introducing and discussing a socioscientific issue: Microbes, Vaccines development and  hesitancy
4. Improving students' epistemological understanding. 
Lessons 2 & 3 (80 min):
At the end of lessons 2 & 3 students should be able to…
1. relate one’s own experiences of infectious diseases and microbes with scientific knowledge.
2. explain what a disease is.
3. identify infectious diseases
4. explain the difference between infectious diseases and non- infectious diseases
5. explain the difference between communicable diseases and non-communicable diseases?
6. explain what makes a disease infectious
7. explain what microbes are
8. identify the categories, structure and functions of microorganisms
9. explore life cycles of microorganisms and identify similarities and differences between the various categories of microorganisms
10. improve critical thinking.
11. improve communication and collaboration skills.
Lessons 4 & 5 (80 min):
At the end of lessons 4 & 5 students should be able to…
1. read and interpret images related to human body's defence mechanisms against microorganisms that can cause infection (pathogens).
2. differentiate between contamination, infection, and disease
3. identify the human defence mechanisms against pathogens 
4. identify the natural barriers against microorganisms (skin, mucous membranes, tears, earwax, mucus, and stomach acid. Also, the normal flow of urine washes out microorganisms that enter the urinary tract)
5. explain how the natural barriers defend the body against microorganisms that can cause infection (human body's first line of defence against infection)
6. define immune system and immunity
7. explain how immune system using white blood cells and antibodies can identify and eliminate organisms that get through the body’s natural barriers (human body's second line of defence against infection and human body's third line of defence against infection).
8. explain the role of antigens in immunity
9. explain the role of antibodies in immunity
10. explain the role of vaccines in immunity
11. improve critical thinking.
12. improve communication and collaboration skills 
Lessons 6 , 7 & 8 (120 min) –School Project
At the end of lessons 6 ,  7 & 8 students should be able to…
1. improve inquiry-based investigation skills (e.g. planning, searching and evaluating information, analysing, making inferences, synthesising  and drawing conclusions,  constructing arguments, etc.) to answer the research questions: 
· How do vaccines influence the progress of an epidemic and a pandemic?
· Should a low efficacy vaccine be released to the public? (Debate)
· What are the community’s perceptions and knowledge concerning immunity and vaccination?

2. develop digital skills (e.g., finding, reviewing, organising and sharing information effectively, handling data appropriately, using different online resources and tools to study)
3. explain what vaccines are and why they are an important part of public health
4. explain how vaccines work against pathogens
5. explain the difference between vaccination and immunization
6. identify the most important vaccines in human history
7. understand the multiplicity of factors leading to vaccine challenges
8. develop the ability to construct  and evaluate different types of arguments, counterarguments and rebuttals in order to make a decision on the socio-scientific question: Should a low efficacy vaccine be released to the public?
9.  investigate how vaccines influence the progress of an epidemic and a pandemic, as well as the community’s perceptions and knowledge concerning immunity and vaccination.
10. develop the ability to construct an assessment rubric for arguments, counterarguments and rebuttals evaluation.
11. improve communication and collaboration skills
12. acquire the ability to analyse a public health issue and potential solutions from the perspectives of different stakeholders
13. acquire the ability to identify potential sources of bias that may influence information or the presentation of information about a socioscientific issue related to public health or potential solutions
14. acquire the ability to determine how scientific knowledge and processes may contribute to the resolution of a socioscientific issue related to public health and to recognize dimensions of the issue that cannot be addressed by science
15. acquire the ability to recognize the possibilities and limitations of science
Lessons 9 (40 min):
At the end of lessons 9 students should be able to…
1. present the results of their investigation of the research questions:
· How do vaccines influence the progress of an epidemic and a pandemic?
· What are the community’s perceptions and knowledge concerning immunity and vaccination?
2. prepare and organise a public debate (students, teachers, parents, social partners of the local community) on the socio-scientific issue question: Should a low efficacy vaccine be released to the public?
3. improve communication and collaboration skills.
4. develop responsible citizenship and critical health literacy.
Summative assessment: Scientific knowledge (categories, structure and function of microorganisms, contamination, infection, disease, natural barriers against microorganisms, immune system, immunity, white blood cells antigens, antibodies, Vaccines), thinking skills and evidence-based reasoning.
Didactical methods and activities
Course of the Lesson 1:
Plenary (whole-class)
The lesson starts with a short video related to the Spanish flu 1918. After the presentation, discussion and reflection can be encouraged with asking: What others infectious diseases do you know?  What is a pandemic? What is the impact of infectious disease on society? How do infectious diseases affect the world? What is the role of microbes? How can people prevent microbes? 
After short discussion and reflection, the teacher can introduce the socioscientific issue entitled  Microbes, Vaccines development and hesitancy and explain that is a societal issue with connections to science. Using the example of the socioscientific issue related to vaccines, the teacher can discuss the complexity and multidimensionality of socioscientific issues, the social risks and the necessity to analyse such issues and potential solutions from the perspectives of different stakeholders. In addition, it can be discussed that many health issues can be considered socioscientific issues because are open-ended, ill-structured problems and subject to multiple perspectives and solutions.
Course of the Lessons 2 & 3:
Work on groups of 4-5 students 
1. The lesson starts with a multimedia-show related to different infectious diseases caused by viruses, by bacteria, by fungi and by protozoa.
Then, the teacher starts the lesson asking:
What is a disease?
Can you give examples of infectious diseases that you experience?
What is the difference between infectious diseases and non- infectious diseases?
What is the difference between communicable diseases and non-communicable diseases? Examples.
Presentation of a video related to pathogens spread.
Then, students are encouraged to discuss the questions and after short discussion the students are asked to start working on specific Worksheets and a DLOs  with True and False activity as well as matching activity related to infectious diseases and microbes. For this activity students are provided with a table with information about infectious diseases caused by viruses, by bacteria, by fungi and by protozoa. Students work first individually and then in group (4-5 students) cooperatively and teacher moves around the classroom asking reflective and supportive questions and giving feedback. When the students complete activities of a worksheet, the teacher gives feedback to the plenary of the class.
2. Next, the teacher uses an educational video related to the categories, size, structure and functions of microorganisms. The students are asked to read and interpret images related to the size, structure and functions of viruses, bacteria, fungi and protozoa, and construct criteria for microorganisms’ taxonomy using a specific Worksheet. Students work first individually and then in group cooperatively and the teacher moves around the classroom asking reflective and supportive questions and giving feedback. When students complete activities of  a worksheet, the teacher gives feedback to the plenary of the class. (OPTIONAL ACTIVITY)
3. When appropriate, teacher directs discussion towards microorganisms’ life cycles After short discussion about the key stages of life for all organisms (birth, growth, reproduction, and death) students are asked to read and interpret images related to microorganism’s life cycles and identify similarities and differences between the various categories of microorganisms using  a specific Worksheet. (OPTIONAL ACTIVITY)
Students work first individually and then in group cooperatively and the teacher moves around the classroom asking reflective and supportive questions and giving feedback. When the students complete activities of a specific worksheet, the teacher gives feedback to the plenary of the class.
Course of the Lessons 4 & 5
1. The lesson starts with a play card activity and a DLO related to various pathogens, the places that pathogens can enter the human body and how the body protects itself from infectious diseases. The aim of this activity is that students gain a basic understanding of how each defence works.
After short discussion, teacher presents a video (https://youtu.be/aq-F4rNuj3Y?) related to Human Defence Systems against Pathogens. After the presentation, the students are asked to work on  a specific Worksheet and DLO to identify and name the places that pathogens can enter the body and explain how the body tries to prevent this (human body's first line of defence against infection). In addition, when appropriate, they are asked to complete the matching activity of a specific Worksheet related to contamination, infection, and disease.
Students work first individually and then in group cooperatively and the teacher moves around the classroom asking reflective and supportive questions and giving feedback. When the students complete activities of worksheet 4, the teacher gives feedback to the plenary of the class.
2. When appropriate, the students are asked to attend a short video related to the immunity system and a multimedia-show “human body's second line of defence against infection” and then read, interpret and pairing images related to non-specific cellular and molecular responses of the immune system with appropriate text using a specific Worksheet  and DLO.
Students work first individually and then in group cooperatively and the teacher moves around the classroom asking reflective and supportive questions and giving feedback.
3. When appropriate, the students are asked to attend multimedia-show “human body's third line of defence against infection” and then read, interpret and pairing images related to the specific immune response with appropriate text using a specific Worksheet and a DLO related to antigens, antibodies, vaccines, and immunity.
Students work first individually and then in group cooperatively and the teacher moves around the classroom asking reflective and supportive questions and giving feedback. When the students complete activities of a specific worksheet, the teacher gives feedback to the plenary of the class.
The lesson ends with a DSO related to vaccination and herd immunity and the teacher informs students that in the next lesson they will explore the socioscientific issue related to vaccines and asks them to look for material on history of vaccines, the role of vaccines in infectious diseases and in the prevention of communicable diseases.
School Project
Course of the Lessons 6,  7 & 8
Work on groups of 4-5 students – Use of jigsaw technique
Steps 1-5:
1. The teacher starts the lesson presenting again the Socioscientific topic  Microbes, vaccines development and  hesitancy,  and the primary research questions of this unit: 
· How do vaccines influence the progress of an epidemic and a pandemic?
· Should a low efficacy vaccine be released to the public?
· What are the community’s perceptions and knowledge concerning immunity and vaccination?
2. Then, teacher moderates a discussion on planning, searching and evaluating information about vaccines, analysing, making inferences, synthesising and drawing conclusions, constructing arguments from evidence in order to manage the research questions of a socioscientific topic. Additionally, the teacher explains and promotes the  jigsaw technique, breaking class into four groups that each assemble a piece of an assignment and synthesize their work when finished.
3. To answer the research questions How do vaccines influence the progress of an epidemic and a pandemic?, Students of first group (Group 1) are asked to formulate hypotheses, to collect data from a variety of inquiry-based sources (e.g., such as texts, articles, pictures and videos, tables and diagrams, simulations, and scientific measurements), in order to answer the SSI research questions related to vaccines, epidemics and pandemics. For this task students are provided with extra appropriate material as homework.
4. To manage the question, should a low efficacy vaccine be released to the public? Students of second and third group (Groups 2 and 3) are asked to formulate hypotheses, to collect data from a variety of inquiry-based sources (e.g. such as texts, articles, pictures and videos, tables and diagrams, simulations and scientific measurements). For this task students are provided with extra appropriate material. 
Then, students are asked to use a specific worksheet for organizing and evaluating information, analysing, construction of arguments, counter-arguments and rebuttals, making inferences, synthesising and drawing conclusions in order to make decision on the  question: Should a low efficacy vaccine be released to the public?
During this process, teacher consistently encourages students to consider the source and author of the information, the purpose of the publication, potential biases of the author or publisher, evidentiary support for the information, and possible missing information. In addition, teacher draws students' attention to multiplicity of factors leading to use or not use of vaccines, like medical, ethical, social, economic, and political.  
Students work in group cooperatively and the teacher moves around the classroom asking reflective and supportive questions, looking at the students’ achievements and, when appropriate, gives permission to go forward to the next task.
Additionally, students are asked to construct criteria and create a template that can be used for arguments ‘evaluation and improving arguments/ counter-arguments/ rebuttals. The criteria and the arguments will be presented and evaluated in the plenary of a class.
5. To answer the research question What are the community’s perceptions and knowledge concerning immunity and vaccination?, students of fourth group (Group 4) are asked to design a questionnaire to collect data and analyze them to draw conclusions. Teacher explains the way of Questionnaire preparation using Google form and gives some examples. The cooperation with IT teachers could be important in this step.
Course of the Lesson  9
Plenary (whole-class)
Steps 1-5
1.The teacher starts the lesson with evaluation and feedback on students’ work related to the primary questions of the socio-scientific issue: Microbes, vaccines development and  hesitancy
2. When appropriate, teacher directs discussion towards organizing and conducting a public debate on the topic: Should a low efficacy vaccine be released to the public?  How do we plan, organize, and conduct a public debate? Students and teacher will discuss on the following for the debate preparation:
· Develop the resolution to be debated.
· Organize the teams.
· Establish the rules of the debate, including timelines.
· Research the topic and prepare logical arguments.
· Gather supporting evidence and examples for position taken.
· Anticipate counter arguments and prepare rebuttals.
· Team members plan order and content of speaking in debate.
· Prepare room for debate.
· Establish expectations, if any, for assessment of debate.

Then, students and teacher will discuss on conducting debate and express opinions and suggestions:
For example, the debate opens with the affirmative team (the team that supports the resolution) presenting their arguments, followed by a member of the opposing team. This pattern is repeated for the second speaker in each team. Finally, each team gets an opportunity for rebutting the arguments of the opponent. Speakers should speak slowly and clearly. The judges and members of the audience should be taking notes as the debate proceeds. 
Then, students and teacher will discuss on post-debate discussion and assessment and express opinions and suggestions:
When the formal debate is finished, allow time for debriefing and discussion. Members of the audience should be given an opportunity to ask questions and to contribute their own thoughts and opinions on the arguments presented. Members of the debate teams may also wish to reflect on their performance and seek feedback from the audience, including the teacher.
Assessment could be conducted by the teacher, the judging team, or the entire class, using a specific rubric.
3. When appropriate, teacher directs discussion towards  present (ppt presentation)a the research questions of this unit, the methodology, the results, and the conclusions of the investigation related to the socioscientific issue related to microbes and vaccines.? 6-8 Students of all group are asked to prepare a scientific presentation.
4. 8 Students of all group are asked to organize a public debate on the topic: Should a low efficacy vaccine be released to the public?  
5. 6-8 students of all groups are asked to prepare an invitation, the agenda for the Open Schooling Event, and a public health brochure concerning vaccinations and public health, in order to distribute it to the participants. Additionally, they are asked to organize the Open Schooling Event.
Holding an open schooling event and presenting results of research questions and a public debate on the topic: Health and Vaccines: Should a low efficacy vaccine be released to the public?after consultation with the school.

Evaluative tasks
(Note: For more details concerning initial and formative assessment, please see the attached teaching and learning activities. For final assessment, please see educational scenarios impact assessment)
1. Evaluation of the preconceptions of students on the subject (Initial/ diagnosis   assessment)
2. Worksheets evaluation (Formative assessment)
3. Post-test (Final/ summative assessment)
4. Conducting a public debate on the topic: Health and Vaccines: Should a low efficacy vaccine be released to the public? 
5. Presentation of the results of the research questions on the Pafse topic: Vaccines development and the science that responds to hesitancy
Assessment could be conducted by the teacher, the judging team, or the entire class, using a specific assessment rubric.

Learning objects as per lesson
Lesson 1
Supplementary Educational Resources (SERs)
1. Educational short video related to the Spanish flu 1918: The Spanish flu: the biggest pandemic in modern history at: https://youtu.be/4H2S97URb_w
2. Educational short video related to the Spanish flu 1918 in Cyprus: https://youtu.be/U0i_zqn6_Fs
2. Socioscientific topic related to vaccines development and the science that responds to hesitancy.
3.  Reflection questions related to Microorganisms, Pathogens, Infection: Infectious diseases, Diseases, Epidemics, Pandemics, Antigen, Immune system, Immune response and Vaccines for identification and mapping of students’ preconceptions.

Lessons 2& 3 

Digital Learning Objects (DLOs)
1. Interactive true or false activity related to general characteristics of pathogens.
2. Interactiv match activity concerning the relation between microbes and diseases.
3. Interactive match activity related to microbes and their way of transmission and  infectious diseases
4. Interactive fill in the blanks activity related to microbes size (bacteria, monocellular fungi, protozoa, viruses).
5. Interactive concept map related to useful and harmful microbes

Supplementary Educational Resources (SERs)
1. Educational video related to viruses, by bacteria, by fungi and by protozoa at: https://youtu.be/wUm71FPuVCQ
2. Infographic related to 4 groups of microbes:  viruses, bacteria, fungi and protozoa.
3. Educational video related to spread of pathogens at: https://youtu.be/wUm71FPuVCQ
4.  Educational video related to Microbes size at https://youtu.be/h0xTKxbIElU
5. Scientific texts “WHAT DOES SCIENCE TELL US?” concerning microbes and ways to prevent infections
6. Specific Worksheets (see the attached relevant teaching and learning activities).

Lesson 4 & 5

Digital Learning Objects (DLOs)
1. Interactive mini game play card activity related to various pathogens, the places that pathogens can enter the human body and how the body protects itself from infectious diseases. (Mechanisms concerning how each barrier is specialised to fight microbes).
2. Interactive fill in the blanks-activity related to innate and acquired/ adaptive immunity.
3. Interactive match activity related to antigens, antibodies, vaccines, and immunity.
4. Interactive match activity related to vaccination and herd immunity.
Supplementary Educational Resources (SERs)
1. Short educational video related to Human Defence Systems against Pathogens at: https://youtu.be/aq-F4rNuj3Y
2. Educational video related to the human immune system at: https://youtu.be/HSrrPdJDqxM
3. Multimedia-show “Human body's second line of defence against infection”
4. Multimedia-show “Human body's third line of defence against infection”
5. Infographics related to first, second and  third line of defence.
6. Educational video related to the history of vaccines at: https://youtu.be/WZ7g1nGjGbQ
7. Educational video related to vaccination at: https://youtu.be/uPeZBhJYlnU
8. Infographics related to herd and not herd immunity
9. Specific Worksheets (see the attached relevant teaching and learning activities)

Lessons 6 ,  7 & 8

Supplementary Educational Resources (SERs)

1. Infographics related to vaccines and vaccination
2. Worksheets (see the attached relevant teaching and learning activities)
3. Table for organizing and conducting a public debate on a socio-scientific topic
4. Assessment Rubrics for arguments evaluation and argumentation
5. Specific information for creation of a public health brochure related to vaccination
6. Specific information for preparation of an agenda for the forum (students, teachers, parents, social partners of the local community) on a socioscientific topic.
7. Worksheets (see the attached relevant teaching and learning activities).
8. Questionnaire.

Lesson 9

Supplementary Educational Resources (SERs)
1. Specific information for planing, organizing and conducting  a public debate.
2. Specific information for holding an open schooling event


Digital educational resources
Pictures and text related to microbes and human body's defence mechanisms against pathogens.
https://archeia.moec.gov.cy/sm/41/viologia_c_gymn.pdf
www.e-bug.eu
https://youtu.be/WZ7g1nGjGbQ
https://youtu.be/-muIoWofsCE
https://youtu.be/WOvvyqJ-vwo
https://youtu.be/wUm71FPuVCQ
https://youtu.be/wUm71FPuVCQ
https://youtu.be/h0xTKxbIElU
https://youtu.be/aq-F4rNuj3Y
https://youtu.be/HSrrPdJDqxM
https://youtu.be/WZ7g1nGjGbQ
https://youtu.be/uPeZBhJYlnU
https://eur-lex.europa.eu/legal-content/EL/TXT/HTML/?uri=CELEX:52018DC0245&from=EN (Vaccine hesitancy in European Union).

School Research Project 

Educational Scenario on the topic: Looking out for my community - Vaccines development and the science that responds to hesitancy 

Topics
- Infectious diseases 
- Epidemic
_ Pandemic
- Immunity
- Vaccines
- Vaccination
- Nature of science
- Public health
- Critical health literacy 
- Responsible citizenship
	
Research management, design and administration 

Research Questions 
· How do vaccines influence the progress of an epidemic and a pandemic?
· Should a low efficacy vaccine be released to the public?
· What are the community’s perceptions and knowledge concerning immunity and vaccination?

Methodology/Implementation:

Students are organized in four groups of 4-5 students – Use of  jigsaw technique.

Session 1
Students are organized in groups of 4-5 students - Use of  jigsaw technique.
Preparation of a research plan with the components of a research project: theoretical background, objectives, participants, methodology, results and conclusions, approximate timeline, form of actions

Collection of documents and articles for bibliographical analysis.
Evaluation of the documents based on criteria and selection of the relevant valid information.

Each group shortly presents the results of its investigation for valid sources for bibliographical analysis. Teacher and students give feedback for improvement of research plan.

Session 2
Students are organized in groups of 3-5 students - Use of  jigsaw technique.

1. Challenge: Investigating how vaccines influence the progress of an epidemic and a pandemic  (Group 1)
An expert (Epidemiologist, Public health specialist, etc.) will be invited to discuss with the students and answer their questions related to vaccines and vaccinations in Cyprus and globally. During the discussion with the expert, students will have the opportunity to ask specific questions, and write a short report concerning the vaccines’ influence on the progress of an epidemic and a pandemic, as well as how science responds to hesitancy (nature of science).


2. Challenge: Argumentation and decision making concerning the socio-scientific dilemma: Should a low efficacy vaccine be released to the public? (Group 2 and 3)
Students discuss in their group towards a construction of arguments, counter-arguments and rebuttals in order to make a decision on the socio-scientific question: Should a low efficacy vaccine be released to the public? Students are asked to Support their claims, using as many as possible justifications supported by evidences, and construct different types of arguments according to your opinion (e.g., scientific, social, ethical, economic, etc.). The groups discuss their arguments in the classroom. Teacher and students give feedback for the improvement of arguments.

3.Challenge: Creating a template that can be used for arguments’ evaluation and improving arguments, counter-arguments and rebuttals 
Students work in their groups constructing criteria and creating a template that can be used for arguments’ evaluation and improving arguments/ counter-arguments/ counter-counterarguments. (Group 2 and 3).

4. Challenge: Designing a questionnaire (social research tool) to investigate the community’s perceptions and knowledge concerning immunity and vaccination. (Group 4)
Teacher explains the fundamental principles of question selection and formulation, when designing a questionnaire and presents some examples. Students decide on the questionnaire form  and sections, and they are divided in groups equal in number to the questionnaire sections. Each group is responsible for designing one questionnaire section. Each groupof students shortly presents their questions and design a final questionnaire. Some students get the responsibility to write the questionnaire in an online form, which allows to be more easily delivered to its targets. Students are urged to collect data about the community’s perceptions and knowledge concerning vaccination. Some students of different groups get the responsibility to analyze the answers of the questionnaire. The cooperation of IT teachers or mathematicians could be important in this step.


Session 3
Students are organized in groups of 4-5 students - Use of  jigsaw technique.

1. Challenge: Creating a rubric for evaluation of public debate (Group 2 and 3)
Students are provided with appropriate guidance in order to design a rubic for evaluation of public debate. They are urged to take in consideration their participation in group discussion, cooperation, quality of arguments’ construction and argumentation skills. The groups discuss their criteria for evaluation of public debate in the classroom. Teacher and students give feedback for the improvement of criteria.


2.Challenge: Presentation of the results of the questionnaire, trying to identify the community perceptions and knowledge gaps concerning immunity and vaccinations and how to promote conceptual understanding and nature of science. In the end, build an infographic to summarize the results. (Group 4)

3.Challenge: Preparing a presentation with the research results and creating an informative flyer (brochure) explaining the role of vaccinations for public health. (Group 1)
Students are provided with appropriate guidance in order to design an informative flyer (brochure) explaining the role of vaccinations for public health. (home work). Teacher will evaluate the students’ brochure and give feedback in the next lesson.

Session 4

Students are organized in groups of 4-5 students - Use of  jigsaw technique.

1.Challenge: Preparing a public debate and the post-debate discussion for open schooling event. (Group 2and 3)
A fruitful discussion takes place among students and teacher, discussing all the steps of the open schooling event. Some students get the responsibility to organize a public debate for open schooling event.

2.Challenge: Preparing an invitation and  an agenda for the open schooling event on the socioscientific topic  topic: Microbes and Vaccines development and  hesitancy.  Creating a brochure concerning vaccinations and public health. (Group 1 and 4) 
All groups (Groups 1-4), organizing an Open Schoolin Event on the socioscientific topic: Microbes and Vaccines development and  hesitancy,   after consultation with the school.

Development process:
The project is based on guided research about the pafse topic Vaccines development and the science that responds to hesitancy. The four lessons (lesson 6-lesson 9) will be supervised by the teachers and developed by the students, with scheduled moments for checking the work development.
Visits to organizations interested in STEM and public health education could be organized. Additionallay, a conference with STEM professionals could be organized. The conference may be organized at the school or stakeholder location and promotes an interaction between students and STEM professionals, such as medical experts, policy makers, public health authorities, scientists working on urban and environmental health, researchers of PAFSE consortium, etc.



Teaching-learning process milestones:
Students will be able to:
1. develop digital skills (e.g., finding, reviewing, organizing and sharing information effectively, handling data appropriately, using different online resources and tools to study)
2. explain how vaccines work against pathogens
3. understand the multiplicity of factors leading to vaccine challenges
4. develop the ability to construct different types of arguments, counterarguments and rebuttals in order to make a decision on the socio-scientific question: Should a low efficacy vaccine be released to the public?
5 develop the ability to construct an assessment criterion for arguments, counterarguments and rebuttals evaluation.
6. develop the ability to create a rubric for evaluation of public debate
7. investigate community’s perceptions and knowledge concerning vaccination
8. develop responsible citizenship and critical health literacy

Teaching-learning process for school project (summary):
1. Collection of evidence (data, articles, pictures). 
2. Evaluation of the evidence based on criteria and selection of the relevant and non-biased information.  
3. Design criteria for arguments evaluation
4. Design  rubric for evaluation of public debate 
5. Design a questionnaire
6.  Design an agenda for open schooling event.
7. Create a brochure related to vaccination and distribute it in open schooling event.

Organization of the open schooling event:
1. Each project output (public debate, a post-debate discussion, results of investigation, brochure, etc.) is presented by the students in a community setting. 
2. Students hold a public debate entitled “Should a low efficacy vaccine be released to the public?”
Students communicate their research outcomes related to community’s perceptions and knowledge concerning vaccination.
3. .Students emphasize that health literacy and health promotion is a responsibility of all, not only of the ministry of health or healthcare providers.
4. Additionally, students explain the importance of critical health literacy, which mainly consists of  understanding the nature of science, the critical evaluation of health information, the comprehension of the interconnection between health and society (in particular the notion of social determinants of health), and the participation in civic collective actions for the promotion of public health.

Data Analysis and Reporting 
1. Content analysis. 
2. Questionnaire results analysis
3. Report writing with most important findings. 
4. Organize a public debate,
5. Create a health prochure and final presentation.

Target Audience for Recommendations 
Parents, science teachers, local community – public.
Public Health Authorities and other stakeholders (organisation for family orientation, organisation of doctors and health advisers).

Educational Scenario Impact Assessment Questionnaire 
Context: The main goal of this module is to promote students’ understanding on the relationship between infectious diseases and microbes, the human defense mechanisms against pathogens, and the impact that infectious diseases had and still have on societies and public health and how to prevent infections using vaccines. Another goal of this unit is to promote high order thinking skills and communication and collaboration skills.

The unit begins by engaging the students by presenting the impact of infectious diseases from historical and current perspective. It continues with introduction to microbes, the different protective natural barriers that the human body has against microbes, the role of immune system, immunity and vaccines. At the end of the unit, students will use their new knowledge of infectious diseases, microbes and vaccines to make an inquiry-based investigation on a socioscientific topic: Should a low efficacy vaccine be released to the public?

Additional information on specifications of an educational scenario on the topic of Looking out for my community - Vaccines development and the science that responds to hesitancy
The questions that follow provide and assessment for the impact of the given learning scenario on the pre-existing knowledge of the students, the skills that they have acquired throughout the teaching of this topic and the effect of this on their beliefs, attitudes, and behavior.
	Knowledge

	
1.Understanding the nature of microbes
	Question 1.1 What are microbes (microorganisms)?
A) Microbes are living organisms that are so small that they can only be seen through a microscope. B) Microbes are very harmful living organisms C) Microbes are not living organisms.
Question 1.2 what are the main categories of microbes? A) Bacteria, viruses, fungi, protozoa and some algae. B) Bacteria and viruses C) Fungi and viruses
Question 1.3 What are viruses? A) Viruses are non-living organisms, requiring the use of the host cell to replicate and create new infectious virus particles. B) Viruses are living organisms requiring the use of the host cell to replicate and create new virus particles. C) Viruses are non-living organisms that do not use host cell to replicate and create new infectious virus particles.
Question 1.4 Where are microbes found?? A) Microbes are everywhere B) Microbes are only in the food we eat C) Microbes are only in water.
Question 1.5 Are microbes always harmful? A) No. Microbes can be useful, harmful or both. B) Yes. Microbes are always harmful. C) No. Microbes are always useful.
Question 1.6 Many microbes are useful because: A) They can help us make food such as bread, yoghurt, cheese and butter, as well as medicines. Yet, some microbes break down dead animals and plant material to make compost; and some microbes help us digest foods B) They are used to turn milk into yoghurt, cheese and butter. C) They cannot make us ill. 
Question 1.7 Microbes are microscopic. Which is the smallest? A) Virus  B) Bacteria  C) Fungi. 

	2. Understanding the structures and functions of microbes
	Question 2.1 What is the main difference between bacteria and viruses? A). Bacteria are single celled organisms that, under the right conditions, can multiply exponentially, on average once every 20 minutes, while viruses cannot survive by themselves, and they require a ‘host’ cell in which to live and reproduce. B) Viruses are single celled organisms that, under the right conditions, can multiply exponentially, on average once every 20 minutes, while bacteria cannot survive by themselves, and they require a ‘host’ cell in which to live and reproduce C) Bacteria and viruses are single celled organisms that, under the right conditions, can multiply exponentially, on average once every 20 minutes.
 Question 2.2 In general, bacteria can be classified according to different basic shapes. What are the main types of shapes we usually find bacteria? A) Coccus, Bacillus, and Spiral). Coccus and Bacillus. C) Bacillus, and Spiral.
Question 2.3 Why is it important to know the shape of a bacteria? A) Scientists can use these shapes to help identify the microbes and tell which infection a patient has. B) Scientists can understand whether they are harmful or not. C) Scientists can understand whether they are prokaryotes or eukaryotes.
Question 2.4 When did bacteria first begin to exist on Earth? A) 4 billion years ago   B) 2 billion years ago  C) 1 billion years ago.
Question 2.5 Which microbes are prokaryotes? A) Bacteria B) Fungi C) Viruses.
Question 2.6 Which microbes are eukaryotes? A) Fungi, Protozoa B) Bacteria, Protozoa C) Protozoa, Viruses.
Question 2.7 Which microbes obtain their food by either decomposing dead organic matter or by living as parasites on a host? A) Fungi  B) Bacteria  C) Viruses.

	3. Understanding the relationship between pathogens and infectious diseases 
	Question 3.1 What are microbes that cause diseases in all humans called? A) Pathogens  B) Bacteria  C) Bacteria and Viruses.
Question 3.2 What are infectious diseases? A) Diseases caused by pathogens and can be spread to other people B) Diseases caused only by bacteria  C) Diseases caused only by viruses. 
Question 3.3 What is the difference between pandemics and epidemics A) In both an occurrence of transmissions is noted but, in an epidemic the number of cases increases, whereas in a pandemic the number of cases increases and spreading occurs worldwide. B) In both an occurrence of transmissions is noted but, in an epidemic the number of cases remains constant, whereas in a pandemic the number of cases increases but remain local. C) In both an occurrence of transmissions is noted but, in a pandemic the number of cases increases, whereas in an epidemic the number of cases increases and spreading occurs worldwide.
Question 3.4 As public health officials they must decide how they can stop the spread of the infection. What questions would they ask that could help them stop the spread of the sickness? A) How many people are sick? How is the infectious agent spreading? Who needs to know about this? B) What is the origin of the disease? C) What are the symptoms of the infectious disease? 
Question 3.5 What are the main mode(s) of transmission for pathogenic microbes: By air including droplet transmission, Direct contact, By consumption - eating raw, undercooked, or contaminated food, or drinking water containing sewage,  Vector – some diseases e.g. malaria, are vector-borne, this means that some living organism can transmit infectious pathogens between humans, or from animals to humans. B) Lifestyle C) Animals and food.

	4 Identification the human defense mechanisms against pathogens and ways of prevention
	Question 4.1. What are the defense mechanisms of the body against pathogens? A) physical and chemical barriers, non-specific innate responses, and specific adaptive responses) Physical and chemical barriers, non-specific innate responses C) Non-specific innate responses, and specific adaptive responses
Question 4.2 The immune system protects our body from outside invaders What are these invaders? A) Bacteria, viruses, fungi, and toxins. B) Bacteria, and viruses   C) Viruses.
[bookmark: _Toc112765417][bookmark: _Toc112770075]Question 4.3 What does a first line of defense consist of? A) Skin, mucous membranes, tears, earwax, mucus, and stomach acid. Β) Skin, tears, mucus. C) Skin, tears.
Question 4.4 Which blood cells are involved in our body's second and third line of defense? Α) white blood cells (leukocytes). Β) Red blood cells (erythrocytes) C) platelets.
Question 4.5 What type of white blood cells are involved in our body's second line of defense?  Α) Phagocytic cells Β) B lymphocytes (B cells) C) T lymphocytes (T cells) 
Question 4.6 What type of white blood cells are involved in our body's third line of defense?  Α) B lymphocytes (B cells), T lymphocytes (T cells) B) Phagocytic cells,  B lymphocytes (B cells), T lymphocytes (T cells)  C) Phagocytic cells ,  
Question 4.7 How we can prevent infections? A) Good hygiene, good food safety techniques, animal-control, vaccinations, B) Good hygiene, good food safety techniques, C) Wash hands well. 
Question 4.8 What are the ingredients in a vaccine?  A) Cells which are similar to, but not exact copies of, the microbe cells that make us ill  B) Antibodies C) White blood cells.
Question 4.9 How do mRNA vaccines work? A) Vaccines that teach our cells how to make a protein, or piece of protein, to trigger an immune response inside our bodies. B) Vaccines that do not trigger in our bodies the production of antibodies. C) Vaccines that teach our cells to produce macrophage cells.

	5. Understanding health socioscientific issues
	Question 5.1. What are the characteristics of a controversial health socioscientific issue? A) Different dimensions on the topic, multiple stakeholder groups with conflicting interests, multiple solutions from the perspectives of different stakeholders. B) Different opinions and viewpoints of the topic C) Different scientific data.
Question 5.2. What is the additive learning value of using health socioscientific topics to understand scientific issues? A) Better understanding of the nature of scientific knowledge because students discuss issues related to the potentialities, as well as limitations, of the scientific enterprise and its relationship to technology, society and the environment. B) Easier to understand scientific concepts. C) Easier homework.

	SKILLS
	 

	1. Investigating health socioscientific issues
	Question 1.1 Which inquiry phases are necessary for investigating health socioscientific issues? A) Generating research questions based on the stated problem, generating hypotheses about the stated problem, searching and evaluating information, analyzing, making inferences, synthesizing and drawing conclusions. B) Experimentation, results, conclusions. C) Exploration, experimentation, data Interpretation.

	2. Constructing and using scientific models
	Question 2.1 Scientific models are very important in science because: 
A) Models help us to visualize a system or phenomenon and specify its structure or behaviour, and they have a representative, interpretive and predictive power. B) Models have a representative and   interpretive power C) Models have an interpretive power.

	3. Adopting a healthy lifestyle and ways to prevent infections
	Question 3.1 I will try to follow good personal hygiene habits (e.g., Wash my hands well, cover a cough). 1) Strongly agree... 5) strongly disagree.
Question 3.2 I will try to receive the recommended childhood vaccinations) definitely true... 5) definitively false. 
Question 3.3 I will make sure my pet's vaccinations are up to date 1) definitely true... 5) definitively false.
Question 3.4. When I travel abroad, I check with my health care provider about additional immunizations. 1) Definitely true... 5) definitively false.
Question 3.5 I will try to adopt a healthy lifestyle (avoid stress, polluted environments, consume alcohol, tobacco, drugs, fat diets, inactivity) in the next three months. 1) Definitely true... 5) definitively false.
Question 3.6 I will be able to find the necessary strategies and resources for adopting a healthy lifestyle in the next three months 1) Probable... 5) improbable.

	4. Proposing concrete action towards adopting healthy lifestyles in his/her/others routine and ways to prevent infections.
	Question 4.1 I feel able to identify relevant actions for adopting a healthy lifestyle in my routine and prevent infections. 1) Definitively true… 5) definitively false.
 Question 4.2 I feel able to change my routine in order to adopt a healthier lifestyle and prevent infections. 1) Definitively true… 5) definitively false.

	5. Feels able to influence the prevention of infections by others (e.g., family, peers, friends).
	Question 5.1 I feel able to influence the prevention of infections by others (family, friends). 1) Definitely true... 5) definitively false.
 Question 5.2 I will try to influence the prevention of infections by others (family, friends). 1) Definitely true... 5) definitively false. 

	6. Propose plausible actions towards promoting protection from possible viral infections in his/her lifestyle.
	Question 6.1 Which individual actions can be taken to help containment of a spreading virus within your school community? A) Notify your school community of your unwellness and take a leave to stay home until you recover, while arranging to participate in lessons online. B) No need to notify your school community and go to school as normal. C) Notify your school community and go to school and try and keep a mask on at most times.
Question 6.2 Which individual actions can be taken to help containment of a spreading virus in the vast community? A) Seek the advice of your personal doctor and contain yourself until you are free of all symptoms, and you are no longer infectious to others.  B) If feeling that your symptoms are milt, continue to interact within your community. C) Continue to interact within your community, ensuring that you follow precautions such as the use of a face mask.

	7. Selecting appropriate sources to investigate health socioscientific issues (e.g., Vaccination).
	Question 7.1 I believe that to find scientific information about a health socioscientific issue, I should consult the following sources. A) Scientists, scientific publications, WHO database, EU database B) Newspapers, google, YouTube. C) Friends, journalists, Facebook.
Question 7.2 To find scientific information about the historical course of vaccines I should consult the following sources. A) researchers, scientific publications, CDC database B) newspapers, google, YouTube, C) friends, journalists, Facebook
Question 7.3 I feel able to identify scientific sources to describe the historical course of viral pandemics. 1) Strongly disagree… 5) strongly agree. 

	Beliefs, attitudes and behavior
	Include: There are no correct or incorrect answers; we are only interested in knowing your perspective.

	1. Believes that health is a fundamental component of quality of life.
	Question 1.1 Health is a fundamental component of quality of life. 1) Strongly disagree… 5) strongly agree.
Question 1.2 Healthy behaviors will promote a better quality of life. 1) Strongly disagree… 5) strongly agree. 
Question 1.3 I am physically and financially capable of adopting a healthy lifestyle (e.g.: avoid stress, polluted environments, consume alcohol, tobacco, drugs, fat diets, inactivity) that contribute to the quality of life. 1) Extremely unlikely... 5) Extremely likely. 
Question 1.4 My family and friends think that I should adopt healthy behaviors that contribute to the quality of life. 1) Extremely unlikely... 5) Extremely likely.

	2. Believes that vaccinations influence the incidence of health risks
	Question 2.1 Vaccinations influence the incidence of Infectious diseases (e.g., 1) Strongly disagree… 5) strongly agree. 
Question 2.2 Pets’ vaccinations influence the incidence of infectious diseases.1) Strongly disagree… 5) strongly agree. 
Question 2.3. Vaccinations have been one of the most effective methods to prevent disease and have helped to lower mortality associated with infectious diseases worldwide. 1) Strongly disagree… 5) strongly agree.
Question 2.4. If enough of a population is vaccinated, unvaccinated individuals are less likely to come into contact with the disease due to its decreased prevalence. 1) Strongly disagree… 5) strongly agree.

	3. Believes that is important to prevent infectious diseases than treat diseases once you have caught. 
	Question 3.1 Prevent infectious diseases than treat diseases once you have caught will reduce my risk of health threats and dying prematurely from it. 1) Strongly disagree… 5) strongly agree.

	4. Believes that learning about the history of vaccines and about how vaccines work associated with the spread of infectious diseases can lead to positive outcomes at the community level.
	Question 4.1 To learn about the history of vaccines and the how vaccines work that lead to the spread of disease will lead to positive outcomes at my community. 1) Strongly disagree… 5) strongly agree. 
Question 4.2 My community thinks that learning more about vaccination will bring positive outcomes 1) Extremely unlikely... 5) Extremely likely.

	5. Attitude towards healthy lifestyle 
	Question 5.1 For me to adopt healthy behaviors is
harmful: _____: _____: _____: _____: _____: beneficial 
pleasant: _____: _____: _____: _____: _____: unpleasant
good: _____: _____: _____: _____: _____: bad 
worthless: _____: _____: _____: _____: _____: valuable 
enjoyable: _____: _____: _____: _____: _____: unenjoyable 



image1.emf

